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ABSTRACT

Chatterley, Christie (Ph.D. Civil, Environmentalda@rchitectural Engineering)
Identifying Pathways to Well-Managed School SamtaServices in Low-Income Countries

Thesis directed by Professor Karl G. Linden

The continued maintenance of sanitation servicest-ipgplementation is a persistent challenge
in less-developed countries that can often nedegt@nticipated health and economic impacts of
sanitation investments. The school setting, inigaldgr, may present an even greater test of
service longevity due to the greater number anddrapnover of stakeholders. In response, a
number of drivers of well-maintained services h&een posited in white and grey literature.
However, there is a surfeit of factors and we lagldence of which conditions areecessary
and sufficientfor continued service provision over time. Thisgdirtation analyzes case schools
in Peru, Belize, and Bangladesh to identify cayshways to continued (and discontinued)
maintenance of school sanitation services postviatgion. A novel method, Qualitative
Comparative Analysis, facilitates the evaluation coflective influences and offers multiple
models or a “roadmap” of conditions that providghhlikelihood for continued maintenance of

school sanitation.

Barriers and pathways to well-managed school damitare discussed for each study location
specifically, followed by a multi-country cross-easizzy-set qualitative comparative analysis to
provide more generalizable results. Based on catefctom Peru, Belize and Bangladesh, two
sufficient pathways to well-maintained school satniin are identified as well as three pathways

to poorly maintained services. Both pathways td-welintained sanitation include high quality



construction and local involvement in planning amwshstruction, in combination with a local
champion in one pathway and with financial supfrantn the government and community in the
second. All sufficient pathways to poorly maintalngervices include the absence of financial
support from either the government, community athpandicating the significance of reliable
financial access to on-going maintenance and thative impact that the absence of support for

recurrentcosts can have on capital investment.

This dissertation provides empirical evidence faidtiple sufficient pathways to well-managed
(and poorly managed) school sanitation in PeruizBednd Bangladesh. The research methods
and findings may have widespread implications foprioving the reliability of sanitation and
hygiene service provision in low-income schoolgréasing potential for positive health and

education impacts, as well as more effective resoutilization.
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CHAPTER 1

INTRODUCTION

BACKGROUND

Globally, UNICEF estimates that only 51% and 45%sdifiools in low-income countries have
access to adequate water and sanitation, respgctivilICEF et al., 2012Y. This restricts the
positive hygiene behaviors such as handwashingsafedsanitation practices that are known to
improve health (Cairncross, 1990; Ejemot, 2008; r@eaoss, 2010). In response, nhon-
governmental organizations (NGOs) and governmeshegs have recently increased efforts
toward addressing these inequities through waseitagion and hygiene (WASH) in schools, or
“WinS”, interventions. This is exemplified by théobal call to action for WinS, “Raising Clean
Hands”, jointly published by a number of leadingeages (UNICEF et al.,, 2010) and re-

published with updated information and additioraitpers (UNICEF et al., 2012).

Although school-aged children are at lower rislde&th from diarrheal and respiratory illnesses
than children under five years of age, intervergidargeted at schoolchildren have many
advantages and could complement other efforts doicee under-five mortality. There are a
number of logical rationales behind these effortdich can typically fit into one of the

following seven categories: (1) the rights moti(@), the health motive, (3) the learning motive,
(4) the gender motive, (5) the child motive, (6 thousehold impact motive, and (7) the

economic motive. Each of these is discussed subsdégun further detail to provide context for

! Unfortunately, “adequate” is not defined and iptetation of what constitutes adequate servicelev#etween countries and
these data should be considered accordingly.
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the importance of WinS. A summary of the WinS impstadies discussed is also provided in

Table 1.

Table 1. Summary of WinS impact studies including evideraen evidence) for health (H),
learning (L), gender (G) and community impact (Cl)

Study Site Intervention Impact L|G|Cl
Abrahams |[South none Girls reported staying home during their first two
et al. Africa days of menstruation due to inadequate school Y
(2006) toilets and unaffordable sanitary materials
Blanton et |Kenya Drinking water and Household water treatment increased (1% to 7% for
al. (2010) handwashing use of flocculent-disinfectant and from 6% to 13% for
. . . Y Y
infrastructure and hypochlorite) and student absenteeism decreased by
hygiene training 26% from baseline to 13 month follow-up.
Bowen et |China 1: hygiene education |Intervention 1: decrease, but not significant
al. (2007) 2: hygiene education, [Intervention 2: 54% decreased absenteeism due to v
soap, peer hygiene iliness, 71% fewer in-class illnesses. Over 50%
monitors decrease in upper respiratory tract infections.
Devnarain |South none Identified challenges faced by girl learners included
& Matthias |Africa the burden of carrying water and lack of facilities for Y
(2011) menstrual management
Dreibelbis |Kenya none School latrine cleanliness associated with reduced
etal. odds of student absence. Y
(2012)
Freeman & |Southern |Classroom water No evidence of increased awareness or water
Clasen India purifiers, hygiene treatment practices in surrounding households N
(2011) education
Freeman |Kenya 1: water treatment + |Intervention 1: 58% reduction in the odds of absence
etal. hygiene promotion for girls compared to control schools. Intervention 2: Y|Y
(2011) 2:1 + latrines similar reduction. No effect on boys’ absenteeism.
Freeman |Kenya School-based WASH 56% reduction in Ascaris worm infection
etal. intervention
(2012)
Guinan et |USA hygiene education and |51% lower absenteeism in intervention schools v
al. (2002) hand sanitizer compared to control
Koopman |Columbia |none 44% lower rate of diarrhea in schools with hygienic
(1978) toilets compared to those with unhygienic facilities.
Lopez- Columbia |none Students who reported proper handwashing were
Quintero 20% less likely to be absent due to gastrointestinal or v
etal. respiratory conditions.
(2009)
Mbatha Swaziland |none A correlation between poor access to water and
(2011) sanitation and girls’ attendance was identified. Y|V
Challenges also included fetching water at school.




Study Site Intervention Impact H| L cl
Melghem |Honduras |Construction of WinS |household hygiene practices were much higher in
(2003) facilities, hygiene communities that received hygiene education,
education, student including 49% improvement in personal hygiene, 39% Y
sanitation clubs, improvement in water treatment practices, and 30%
sanitation committee |improvement in latrine use & maintenance
Njuguna et |Kenya Varied, but included Girls were absent less in schools where there was
al. (2008) infrastructure and more handwashing (p<0.043) and very high toilet use Y
hygiene training (p<0.048). No significant effect for boys’.
O’Reilly et |Kenya Social marketing of Increased household drinking water treatment from
al. (2008) water treatment, 6% to 14% in 9 months. Absenteeism decreased by Y Y
hygiene education 40% compared to control schools.
Onyango- |Kenya Child-to-Child and Increased toilet cleaning and handwashing at
Ouma et Child-to-Family health |households as well as construction of new latrines in v
al. (2005) education a few homes. Behavioral changes were more evident
among the children than among the adults.
Oster & Nepal none Menstruation had little impact on attendance, but
Thornton attendance in participating schools was already very
(2010) high
Patel et al. |Kenya Social marketing, Decrease in the median percentage of students with
2012 drinking water and acute respiratory illness among those exposed to the | Y
handwashing facilities |program; no decrease in acute diarrhea was seen.
Rosen et |lsrael Hygiene education, No significant change in rates of communicable
al. (2006) liquid soap, paper illness or absenteeism despite sustained N | N
towels handwashing behavior after six months
Sommer |[Tanzania |none Girls identified lack of water taps in the toilets and
(2010b) unclean toilets as challenges during menstruation
Talaatet |Egypt Hygiene education Statistically significant declines in absences caused by
. . . - . Y|Y
al. (2011) illnesses such as diarrhea, conjunctivitis, & influenza

Y= yes, the study provides evidence of the impact in the associated column; N = no, results from the study do not

show a significant relationship between WinS and the impact in the associated column

The rights motive

Education is a human right (UN, 1948) and a chiliyhit (UN, 1959). It is argued that within

this framework, improving water, sanitation and ileyg education is an intervention aimed at

ensuring the rights of children (Betancourt et 2010). This is also highlighted in “Raising

Clean Hands” which promotes WiriBecause every child deserves to be in a schodl affars

safe water, healthful sanitation and hygiene edocdt (UNICEF et al., 2010). The United

Nations (UN) underscores the importance and urgexicgdequate water supply in schools



specifically in Comment No. 15 under the Internaéib Covenant of Economic, Social and
Cultural Rights which says:
“State parties should take steps to ensure thdtodm are not prevented from enjoying
their human rights due to the lack of water in emtianal institutions and household or
through the burden of collecting water. Provisiof adequate water to education
institutions currently without adequate drinking teashould be addressed as matter of

urgency”. (UN, 2002)

The UN took further steps toward promoting wated aanitation in July 2010, when it directly
recognized access to clean water and sanitatianhasnan right and called ftthe provision of
financial resources, capacity building and techmylotransfer, particularly to developing
countries, in scaling up efforts to provide saflean, accessible and affordable drinking water
and sanitation for all’(UN, 2010). In this light, school-based WASH seedare cross-cutting

as they address both the human right to educatidricawater and sanitation specifically.

The health motive

More children die every year from diarrheal illnesghan from AIDS, malaria and measles
combined (UNICEF/WHO, 2009). Each episode of tiear contributes to malnutrition,
reduced resistance to infections and wheropged, to impaired growth and development
(Ejemot et al., 2008). Additionally, soil-transted helminthes (STH), such as hookworm and
whipworm, infect 47% of children in the developimgprid ages 5-9 (Bhutta et al., 2008).
Beyond the direct effects of STH infection, suchmagnutrition and the associated consequences

including decreased cognitive and spatial memorjop@ance, intestinal worms also increase



children’s susceptibility to other illnesses such raalaria, tuberculosis, and HIV (Fincham,
Markus, & Adams, 2003; Le Hesran et al., 2004)adidition to gastrointestinal illnesses, acute
respiratory illnesses are a leading cause of dmathng children, with approximately two million

children dying annually from pneumonia (UNICEF, D0

These illnesses have a direct link to inadequateSWAaccess and associated poor hygiene
practices. For example, the World Health OrganirafM\WHO) estimates that 88% of diarrheal
disease is caused by unsafe water supply, andqnatie sanitation and hygiene (WHO, 2004),
and Rabie and Curtis (2006) estimate that handwgshione could decrease the risk of
respiratory infections by 16%. Specific to the sadhenvironment, a study in Columbia showed a
positive correlation between diarrheal disease amihygienic school toilet conditions,
suggesting that diarrheal disease in participasicigpol children could be reduced by 44% with
hygienic sanitation facilities in the school aloffopman, 1978). They speculate that more
diarrhea is attributed to school transmissionserathan from the home despite more chances of
contact with feces in the home, due to the greatege of enteropathogens children are exposed
to in school toilets and the greater likelihood tadnsmission of an agent that the child is
susceptible to. This may in turn be a source adatibn for children under-five with school-aged
siblings which may expose them to new infectiousndg) (Hodges et al., 1956; Koopman, 2001,
Luby, 2004). Handwashing practices among schoddi@m have also been associated with
decreased diarrhea (Lopez-Quintero, 2009; Talaat.,e2011), and acute respiratory infections

(Bowen, 2007; Patel et al., 2012).



Specific to STH, a school-based WASH interventiorKenya saw a 56% reduction in Ascaris
worm infection (Freeman, Clasen, Brooker, AkokoR&eingans, 2012). Due to the lower cost
of deworming interventions in comparison to Wingy(en Meherpur, Bangladesh, the cost of
deworming is estimated at $0.33/child/year, whilein®/ is $5.84/child/year including
infrastructure and hygiene education (Save thed@dml, 2012)), worms are often dealt with
post-infection and not at the source. However, idespe efforts of de-worming campaigns, re-
infection of intestinal worms will occur after deswning if sources, such as feces in water, food
or on fingers, are not removed, especially in sthge children as they are typically more
exposed to worm eggs than adults (Hall, Hewitt,ffeyf & Silva, 2008). Further, frequent use
of de-worming medications, necessitated by the icoatl presence of the source of fecal
contamination, could also lead to drug resistandébophico, Engels, & Savioli, 2004).
Accordingly, drug therapy for STH alone is insuiict and improved sanitation and hygiene is

crucial to prevent re-infection (Luong, 2003).

In addition to diarrhea, acute respiratory illnessl STH infections, students that hold back
bathroom needs until they reach home, due to tkerale or inadequacy of school toilets, can
suffer short- and long-term health problems (Kist2009). Further, a lack of drinking water at

school and/or unacceptable toilets that studertafmaid to use and hence do not drink fluids at

school can lead to dehydration (WHO, 2003).

The learning motive
Health and learning are strongly coupled. WHO (3C&8imates that over 200 million years of

schooling have been lost due to worm associateenésism, and an average of 3 school days



are missed per episode of diarrhea suggesting4iatmillion schooldays would be gained
around the world if everyone had access to impravater and sanitation (Hutton & Haller,
2004). Country-level research also suggests tleetedff STH on absenteeism: a study in Kenya
found that worm infections attributed 25% of theell absenteeism rates (Miguel & Kremer,
2004) and in Jamaica, Nokes and Bundy (1993) fmamdssociation between absenteeism and
STH infections to the extent that some infecteddcen attended school half as frequently as
their uninfected peers. Beyond the educational freations of absenteeism, STH reduce
cognitive potential and indirectly undermine ediumadl efforts through attention deficits and
early dropout (Bethony et al., 2006). In Mali, deei@ (1998) identified a significant decline in
academic performance with increasing infection nsiyy, and a study in Turkey found an
adverse relationship betwedgiardia infection and school success ([Bsbz et al. 2005).
Additionally, WHO estimates an average IQ loss af53points per worm infection; a total

global 1Q loss of 633 million points for developinguntries (WHO, 2005).

WinS interventions have the potential to substdptiacrease student attendance, particularly
for girls. In rural Kenya, school-based safe wated hygiene programs have led to a 35% drop
in school absenteeism one year after implementattompared to an increase of 5% at
surrounding control schools (O’Reilly et al., 2008)decrease in student absenteeism by 26%
from baseline to 13 month follow-up (Blanton, 2018hd school latrine cleanliness has been
associated with reduced odds of student absenaab{Bret al., 2012). However other studies
from rural Kenya have found similar relationshipgydfor girl learners and not boys (Njuguna et
al., 2008; Freeman et al. 2011). Specific to scihasled handwashing programs, numerous

studies have shown a connection between handwaghatgices among school children and
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lower rates of absenteeism (Guinan, McGuckin, & R002; Bowen, 2007; Lopez-Quintero,
2009; Talaat et al., 2011), with one study fromedsrobserving no significant improvement in
absenteeism despite sustained handwashing behafier six months of program

implementation (Rosen et al., 2006), suggesting tthere may be other factors in addition to

WinS that need to be addressed in order to impattemdance in some schools.

In addition to decreased absenteeism, improved WA&Hices have been shown to decrease
the worm burden associated with decreased studamidrmance (Bethony, 2006; Bleakley,
2007). And it has also been shown that childrewlinglback their need to use the bathroom and
feeling the negative effects of dehydration whilesghool are not able to take full advantage of
educational opportunities (Bar-David, Urkin, & Koirsky, 2005). As a result, school WASH
services that are acceptable to children may eageuthem to use the toilet when needed and to

drink water throughout the day, increasing theaufoand academic performance.

The gender motive

The Former UN Secretary General, Kofi Annan, saidApril 2003 that“there is no tool for
development more effective than the educationrts’ giEducated women have a greater say in
their own development, contribute to national ecnitogrowth, and are likely to have fewer
children allowing families to invest more in eachild, raising productivity of future
generations. WinS has the potential to promotea’gaducation and gender equality by providing
safe and hygienic facilities for female studentsirdyutheir menses and the presence of a water
source on school grounds may alleviate girls fraoendommon “female” chore of fetching water.

Studies in South Africa (Abrahams et al., 2006; maain & Matthias, 2011) and Swaziland



(Mbatha, 2011) identified inadequate access to rwatal sanitation as a barrier to girls’

attendance and learning, highlighting the choreasfying water that is imposed on girls and not
boys, and inadequate facilities to manage menstiygiene needs. A World Bank study in

Ghana suggests that a fifteen minute reductiomma hauling water would increase girls’ school
attendance by 8-12% (Nauges & Strand, 2011). Speoisanitation and hygiene, Njuguna et al.
(2008) found significantly decreased girls’ absersim from schools in Kenya where there was
more handwashing and toilet use reported. The authother suggest that because similar
results were not observed for boys, this might ymilat in schools where toilets are not
available, convenient, private and hygienic and retrendwashing facilities are not provided, it
is more likely that girls will stay home during nsruation. In contrast, a study in Nepal found
that menstruation had a very small impact on scla@ndance (Oster & Thornton, 2010).
However, attendance rates in participating schaelse already very high and Sommer (2010a)
cautions the sector in generalizing findings fréma Nepal study to other socio-cultural contexts.
In discussions around menstruation and schooliramzanian school girls have specifically
suggestedto build toilets which have water taps; to buildsdace to burn pads which is far from

the boys’ areas; to buy tools for cleaning in ttdle.”, indicating the important part that water

and sanitation play in meeting girls’ needs dutimgr menstrual cycle (Sommer, 2010b).

The child motive

Children are generally more receptive to new idmas behavior change, making school-years
crucial for learning healthy hygiene practices (@ars, 2000; UNICEF et al., 2010). As an
example of the decreased receptivity to change ag# a study in Cambodia found that after

the introduction of a 100% condom policy for praiesal sex workers, the drop in HIV-



prevalence among participants under 20 years okl deauble that of those 20 years or older
(Wong et al., 2003). The CDC (2007) also states gramoting and establishing healthy
behaviors for younger people are more effective aften easier, than efforts to change
unhealthy behaviors already established in adybtufations, and sustained hygiene behavior
changes have been observed in children in a nuof&udies (Uhari, 1999; Greenberg, 2003;
Rosen, 2006). Cairncross and Shordt (2004) alsdiftel the need to focus on children, stating

“the earlier behavior is changed in life, the longhke lifespan of the change”

The household impact motive

School-based WASH programs have been promotednasaas to influence household WASH
practices. However, available data on the impaciMihS programs on the knowledge and
practices of the surrounding community have beeamtradictory. Two WinS interventions in
rural Kenya resulted in increased household uptdlkeygiene practices including drinking water
treatment (O'Reilly, et al., 2008), and regularldbicleaning and handwashing, as well as
construction of new latrines in a few homes (Onya@yma, Aagaard-Hansen, & Jensen, 2005).
In Honduras, household hygiene practices markedproved following a school-based hygiene
education program focused on promoting childrenagents of change (Melghem, 2003).
However, in an assessment of a school-based sakr weogram in India, no evidence of
household impact was found, including awarenes$®eabravior change (Freeman & Clasen,
2011). Accordingly, as Onyango-Ouma et al. (20@Shipout in their study in Kenya, a number
of contextual factors influence the ability of ahgén’s agency in the community and results may

differ in environments where children are unabladbor the school-community link is poor.
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The economic motive

The lack of clean and reliable water, safe saomatand soap for handwashing has the potential
to compromise educational opportunities in the derlpoorest populations, limiting job
opportunities and economic growth (Ozturk, 2001edBley, 2007; Permani, 2009). As an
example, considering the costs of improved watedrsamitation, the annual economic impact of
poor sanitation in Bangladesh has been estimaté®%i of the Gross Domestic Product due to
health-related losses resulting in negative sagiphcts, including less educated children (WSP,
2012). In the school-setting specifically, the studstimates an economic impact of
approximately 11.5 million USD from inadequate sahsanitation for girls ages 10-19 alone.
Based on 2,236,448 girls estimated to be withouess to a girls-specific school toilet in
Bangladesh (WSP, 2012) and an estimated cost obkthilet construction and maintenance of
$3.97/child/year (Save the Children, 2012), impwehool sanitation for girls would likely
result in an economic gain of 2.6 million USD anlhuaDespite the strong arguments from the
other motives, the negative economic impact of égahte WASH services at schools and
communities may be the most effective argumentntweiase local buy-in and government

funding for intervention.

OBSERVED PROBLEM

Unfortunately, despite increasing efforts to immowinS services in low-income countries,
management of services over time remains a pamsistellenge that can negate anticipated
impacts of investment (Dreibelbis et al., 2012; b et al., 2012). Infrequent soap provision,
poorly maintained toilets, and inadequate wateattnent post-intervention are often cited

(Saboori et al. 2011). For example, in Kenya, doeysfound that only 30% of toilets were in
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use and a quarter of handwashing facilities wemctfaning just two to four years post-
implementation (Njuguna, et al., 2008), and a sdindy revealed that 27% and 8% of schools
continued treating water and providing soap, rebpey, three years after program

implementation (SWASH+, 2010).

The positive impacts linked with handwashing arékefy without reliable access to soap as a
critical first step to behavior change (Bowen, 20CQurtis et al.,, 2011; Saboori, Mwaki, &

Rheingans, 2010). Similarly, dirty or poorly maintd toilets are unlikely to be used by
students and are a potential health hazard if éiheyised (Koopman, 1978; Mathew et al., 2009;
Xuan, Hoat, Rheinlander, Dalsgaard, & Konradsenl220 Therefore, understanding what
conditions promote continued management of qualtnS services is needed to improve

effective resource utilization and likelihood favgtive impact.

RESEARCH OBJECTIVES

This dissertation examines the key drivers of snabde WASH in schools, with continued toilet
maintenance as an indicator of sustainability. Thise study research focuses on WASH service
provision in schools in three geographic areas:Rberivian Amazon near Iquitos, Belize with
additional focus on the southern districts of Toleahd Stann Creek districts, and Western
Bangladesh in Meherpur district (Figure 1). In @dises, research is conducted in partnership
with a local partner to support local program imyanments, but findings from the three locations

may have broader, global impacts, particularly wheyught together.
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Figure 1. Maps of research locations in Peru, Beland Banglade:

DISSERTATION FORMAT AND SCOPE

The chapters comprising this dissertation follow Htages of the research with some cha
building upon data and findings from earlier on€fapter 2 provides a literature review
sustainability drives for WASH and more specifically, WASH in schoolhis discussion c
postulated factors of sustainable WinS providesasisbfor the following chapters, howe\

Chapters 3, 4, 5, 6 and 7 have been written talsdéone, with Chapters 6, 7 and 8 compg

the heart of this dissertation.

Chapter 3 describes local perspectives and chatefy WASH in schools in the Peruvi
Amazon, based on eight rural schools and surrogndammunities. Findings provide insigt
into student, teacher, and parent rities surrounding the importance of WASH in conigamn

with other school services, as well as challenghese solutions may likely need to prec

WASH intervention.
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Chapter 4 presents a national WASH in schools assa#® in Belize that identifies the key
challenges for WinS using a Qualitative Compositéek to support rural/urban and inter-district
comparison. Elements of school WASH managementateatissociated with better maintained

services are identified based on statistical metlaadhe national level.

Chapter 5 builds on Chapter 4 by evaluating a gowent-led WASH in schools program in the
two southern districts of Belize. The conditionfatilities and continuation of hygiene practices
are assessed two to three years post-intervertimvéstigate the longevity and sustainability of

the school WASH intervention.

Chapter 6 takes findings from Chapter 5 furtherdentify combinations of causal conditions
that led to both well-maintained and poorly-mainéal school toilets identified during the
evaluation, as an indicator of sustainability. loglion of findings for policies and

programming in Belize are also discussed.

Chapter 7 provides validation and comparison far findings from Chapter 6 in a different
geographical, cultural, and policy context: Meherpustrict in Bangladesh. This analysis also

provides the opportunity to include possible cagsalditions that were held constant in Belize.

Chapter 8 discusses the generalizability and irapbas of findings for the WASH in schools

sub-sector based on cross-case comparative anafsimse schools from all three study

locations.
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METHODS OVERVIEW

This dissertation incorporates both quantitativé guoalitative research, with a greater focus on
gualitative analysis, particularly in Chapters sryen and eight, as a means to understand the
causal factors behind the sustainability of Win3vises. The rationale behind the use of

gualitative data (over statistical methods) is enésd here.

Methods to identify causal models

Logistic Regression is used to predict the prolitgif occurrence of an event by fitting data to
a LOGIT function logistic curve. Using LOGIT, thefluence of each variable on the outcome of
interest can be quantitatively measured. Examglési®in WASH sector research include Mimi
Jenkins’ (1999) civil engineering PhD dissertatwimere she used LOGIT regression to identify
the most important factors that determine latridepgion in Benin. Sara Marks (2010) also used
LOGIT regression to identify the effect of househtdvel financial contributions on water
system sustainability in Kenya. LOGIT regressionappropriate to identify the influence of
various factors in a single causal model at thesbbald-level, however it is limited for the
identification of influential variables for WinS stainability for the following reasons: (1)
LOGIT requires intermediate to large N-100) that is often logistically and financially
unreasonable for school-level studies, and (2)ffére limited insights based on the inherit
assumption of regression to evaluate a single taus@el (Long, 1997; Rihoux & Ragin, 2009).

For these reasons, Qualitative Comparative Analy33A) is employed in this research.

The QCA method is based on a systematic matchidgantrasting of cases to identify common

causal relationships, specifically allowing for fgonctural causation”, meaning that different
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constellations of conditions may lead to the saaselt (e.g. AB or CD lead to Y) (Rihoux &
Ragin, 2009). QCA is typically utilized for smatb intermediate-N (i.e. 10-100 cases) and lies
between pure quantitative approaches such astist@tiechniques and pure qualitative such as
case studies, though is considered to be moretginadi or case-oriented in nature. The QCA
method is suitable to this research as it allowgfeater flexibility than statistical methods such
as LOGIT regression and is applicable to small-dbeagch, a desired attribute for school-level
research where it is resources rarely permit I&gaudies. The goal of QCA is not to specify a
single causal model that best fits the data atatrs8cal techniques, but to determine the number

and character of the different causal models tkigt éRihoux & Ragin, 2009).
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CHAPTER 2

REVIEW OF POSTULATED DRIVERS OF WELL-MANAGED SCHOOL WASH

INTRODUCTION

This chapter serves to familiarize readers withawailable literature and sub-sector theories on
conditions that promote the continued managemerquadity water, sanitation, and hygiene
(WASH) in schools. The posited conditions presetexinot meant to be exhaustive and further

exploratory research is encouraged.

DEFINING THE OUTCOME

There is significant evidence that health benedtsm from the behavior changes water and
sanitation make possible (Cairncross et al., 2@&ilde, Milman, Flores, Salmerén, & Ray,
2008; Strina, Cairncross, Barreto, Larrea, & Pra2i@Q3; Waddington, Snilstveit, White, &
Fewtrell, 2009; Zwane & Kremer, 2007). As Cairnagosnd Shordt (2004) point out, the
measurement of behavior changes facilitated byirmoed access to WASH infrastructure, is
likely to be easier, more reliable and more usafuln operational evaluation tool than attempts
to measure health benefits directly. Health impstcidies are rarely conclusive due to the
challenge of adequately controlling for the largemiber of social, political, economic,
environmental and educational variables which affeealth (Blum & Feachem, 1983;
Cairncross, 1990; Curtis, 2001; DFID, 1998; WorlahR, 1976). Moreover, the extent to which

impact studies engage with the question of whynéervention is effective or not is often very
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limited and hence not useful for informing intertien improvements (Cairncross and Shordt

2004; Waddington 2009).

Therefore, to better inform policy decisions andgsamming design and implementation, this
dissertation will focus on the continued managensé™MVASH in schools (WinS) services as a
necessary condition for behavior change and adsdcimpacts. Specific indicators of well-
managed services will be defined in subsequenttelapmcluding reliably functional and clean

toilets and the consistent provision of soap antbka

DRIVERS OF WELL-MANAGED SCHOOL WASH

Conditions that promote well-managed WinS serviwage been posited in prescriptive literature
(IRC, 2007; Mooijman, Snel, Ganguly, & Shordt, 20$bel, 2004). However, we lack evidence
of their collective effects and the sufficiencytbeir aggregated presence to promote continued
maintenance (Snel 2004; Saboori et al. 2011). Dueegource limitations, establishing all the
conditions suggested in the literature may notdasible and there is a need to identify which
combinations of conditions agalfficientfor a high likelihood of continued maintenanceoider

to improve effective resource allocation. Furthee pathway (i.e. combination of conditions)
most appropriate in each country, district, or egehool, may differ due to local management
dynamics or economic condition. In these casesultiple sufficient pathways are identified,
there can be flexibility and adaptability of whicbnditions are targeted based upon the specific

needs and capacities.
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As an indicator of WinS maintenance, clean toiteige been associated with water availability
and teachers’ involvement with the school managénsemmittee (SMC) to address O&M
needs in Kenya (Njuguna et al. 2008), and withvacstudent health clubs in India, though the
authors note the link between student engagemenaetive teachers and parents, which may be
of greater influence (Mathew et al. 2009). Expagdupon this work, Saboori et al. (2011)
highlighted the aforementioned studies as the adljool WASH sustainability literature
available and contributed further evidence from dg£hools in Kenya identifying common
characteristics of the two most successful sch@msed on the presence of handwashing water
and treated drinking water). These included thesgmee of at least one teacher who had been
trained during implementation, an active SMC inealvin WASH activities, the inclusion of
WASH in the school budget, and teachers’ obsematib health benefits resulting from the
intervention. However, the authors identified nother schools that shared these traits and yet
did not meet the majority of their success critesaiggesting that these conditions are
insufficient to enable sustainability and furthezsearch is needed to identify sufficient

conditions to foster well-managed WinS.

Conceptual Framework

Despite limited empirical evidence to support ctinds that promote continued service
management, common themes from fundamental Win8etjné documents and available
literature are reviewed and discussed here to geosipreliminary framework and background
for subsequent chapters. Due to the limited enwdirtata specific to the school setting,

supporting data from community- and household-legséarch are also included.

19



Financial capacity for maintenance

In order to support sustainable and successful Wih& IRC (2007) suggest allocating and
securing finances for the operation and mainteng@®M) of school WASH facilities, as
opposed to construction only. More specificallysystem of school funding that allows for
establishment, maintenance, repair, and repsecltd needed inputs was considered essential
for the long-term success of a WinS program in Kemhere insufficient funds were often
mentioned by schools as the reason for thesaties of WASH-related activities (Saboori, et
al., 2011). These sentiments are echoed by NagpabDj, who states that “one of the goals of
WinS programs should be to ensure that budgetsuatdor O&M of all water and sanitation
infrastructure, and that school management, whétlseteachers, the principal, or parents, know
where to find these resources and allocate themoppptely”. However, there is limited
evidence as to the most effective source of fundangcontinued O&M, though Saboori et al.
(2011) suggest at least a portion of O&M fundingdme from the surrounding community with
the hypothesis that when the community has a stak®inS activities, the pressure to sustain
WASH components may encourage the head teacherstafidto ensure services function

continuously.

Accessible spare parts and services

A study of 55 schools in Kenya identified accessaffordable repairs, replacement parts and
consumables as essential to on-going service maragge schools often reported not knowing
where to find repair services or replacement pantghat the items needed were too expensive
(Saboori, et al., 2011). Similarly, Obure (20099ammended ensuring a clear supply chain of

soft goods such as soap, brooms, and cleaner @y dowmprove the Kenya Education Sector
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Support Program. In Central America, monitoringWinS revealed the need for equipment,
spare parts and technical skills to be availablerwheeded for all maintenance processes
(Chatterley, Gray, & Leslie, 2010), and Nagpal @04lso highlights the importance of product

and parts availability in the market.

L ocal involvement in planning and construction

In Kenya, Obure (2009) identified a lack of comntyminvolvement in the construction process
as a major threat to the sustainability of a WinSgpam. Similarly, Abraham et al. (2011)
includes the creation of demand through stakehoideolvement in decision making and
planning in their list of five guiding principle®if successful and sustainable school sanitation,
and Saboori et al. (2011) suggests that progranssiighreceive buy-in from the school
leadership before project implementation under aegumption that this will foster continued
service management. This assumption is supportedobymunity water service studies. For
example, in South-West Uganda, cash contributiopBont were identified as a crucial
condition to continued functionality (Carter & Rwamanja 2006) and in Bolivia, Marks and
Davis (2012) found that user participation in desismaking and substantial cash contributions
upfront had the greatest impact on sense of owipefehcommunity water services, thought to

be linked to continued service management.

Hygiene promotion
IRC (2007) suggests monitoring classroom hygiengaiion to ensure it is participatory and
life-skills based highlighting the importance of ggne promotion in school sanitation

programming. Beyond the classroom, Abraham et2811) also promotes the use of many
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channels and different media for sanitation andédng advocacy beyond health benefits only,
including working with local institutions, as onétheir five guiding principles to successful and
sustainable school sanitation. Njuguna et al. (2@i& not find a correlation between WASH
education for children and cleaner toilets, butgased that there may have been issues with
their data collection methods as children repotimited training that incorporated how to use

the facilities.

Student engagement

Students play a crucial role in sustaining sché/@lSH and efforts to identify, promote, and
institutionalize vibrant student participation thgh health clubs or additional child-centered
activities may strengthen participation (Sidibe &hdtis, 2007). Educational campaigns around
WASH behaviors are more successful when pupileagaged in a structured and participatory
manner (Onyango-Ouma et al., 2005; Bowen et aD7R0n a study in Kenya, WASH clubs
were not associated with better WASH in the schbalt, the relevance of club training and
content were questioned (Njuguna, et al., 20083tudly in India, however, identified a positive
association between active health clubs and cletmiets, better maintained handpumps, and
open wells. (Mathew et al., 2009)n our school we have students who formed a grang they
volunteered to clean the toilets. They have beangdeo well and now many more are joining
the group. Even when they finally finish their s¢gdthey have already recruited their
predecessors.”(Teacher) (MOES Uganda, 2006). Saboori et al. 12Qdoint out that while
student engagement has to happen at the schodl| ilesttutional and policy changes may be

needed to make active health clubs the norm.
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Quality construction

IRC (2007) includes that “the constructed water aaghitation facilities follow minimum
specifications for design and quality of constroieti in their criteria for sustainable and
successful WASH in schools. This is highlightedairstudy of 100 schools in Kenya where
students and teachers mentioned weak toilet cangtruas a reason for frequent breakdown
(Njuguna, et al., 2008). Evidence from the commulavel also suggests the importance of
construction quality: WaterAid (2011) suggests thaality construction may increase service
life despite weaknesses in other aspects of O&Mlewdoor quality construction can undermine
even the best efforts to maintain services ovee tifowever, there is limited empirical evidence

of the influence that quality construction may hameWinS service longevity.

Students per toilet ratios

Mathew et al. (2009) found that the number of dleifdper toilet cubicle (which averaged 116—
294 boys per cubicle) was unrelated to the cleasirand maintenance of facilities (Mathew, et
al., 2009). However, the possible importance o tactor is highlighted by the frequency that
students per toilet ratios are included in goveminséandards and monitoring, and this condition
deserves further investigation. An example of ikigound in a report from the Ministry of
Education and Sports in Uganda which s&ay&re was an outcry for improving on current
pupil: stance ratio by pupils, school management drstrict managers alike(MoES Uganda,

2006).
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Vandalism

Obure (2009) identified theft and vandalism by saroexmunity members, including stealing
taps, handwashing containers, latrine doors andewserfor construction, as a threat to the
sustainability of WinS. Similarly, McMahon (201Q)ggests encouraging the community to stop
using school facilities after hours as a meansmarove facilities and avoid cleanliness issues in
the mornings, indicating a negative impact on sthoitet conditions from community use.
Beyond anecdotal information, however, there istéthevidence of the impact of vandalism on

the continued maintenance of WinS services.

Parent participation in WinS activities

In a study in Kenya, Njuguna (2008) found that eath activities in the community were not
associated with cleaner toilets, more water, otebétandwashing practices, but the extent that
the activities focused on WASH was unknown. Desaitack of empirical evidence, creating a
family hygiene day where parents are encouragednee to the school and try the new facilities
or other similar way to involve the community in V@K at the school is recommended as a way
to improve WinS services (McMahon, 2010). This xeraplified by a teacher in Uganda who
says,“Once parents are involved they demand faod) sanitation and hygiene and it
has to be done. Some parents have offerededtfy sanitation and hygiene problems in

the school and they go ahead and mobilize fohtiehalf of schools{MoES Uganda, 2006).

School maintenance and monitoring plan
McMahon (2010) suggests encouraging teachers tdeceand enforce a maintenance system as a

means to improve the condition of WASH facilitiesdaNjuguna et al. (2008) state that teacher
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planning and school organization for keeping teilelean deserves high priority. More
specifically, Saboori et al. (2011) describe amdi daily system surrounding WASH activities
for teachers and students to perform with a wagnsure the system is being followed and the
IRC (2007) suggests that WinS monitoring shouldude mechanisms which make it possible to

act on problems that may arise.

WASH Champions

UNICEF Nepal (2006) attributed one school’'s sudtgsontinuation of a WinS program to “a

dynamic and committed headmaster”. Saboori eRallY) point out the impact that a champion
head teacher can have in a schools, saying that lighel of involvement and support in the
WinS activities by the head teacher of the schawml affect the level of commitment by
teachers and community stakeholders” and sugdestifying the motivators and barriers for
head teacher involvement in WASH activities. Nag(#010) suggests that champions from
local up to national level can have a big impaetluding a village elder, local government

official, or an official at the national level.

External monitoring and incentives

Njuguna et al. (2008) suggest that systematic,chesl supervision or inspection post-
construction by government officials may supportn®/isustainability, stating that this was
mentioned by teachers and district personnel aaraa that deserved further attention. IRC
(2007) discuss the creation of a monitoring sysaémational, regional, district and school levels
to safeguard the sustainability of WinS programsluding mechanisms which make it possible

to act on problems that may arise. Accordingly, Mheistry of Education and Sports in Uganda
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recommends that districts allocate funds and relyulaspect sanitation and hygiene in all
schools (MOES Uganda, 2006), and Abraham et alLl1(Plist monitoring of impacts, processes
and facility usage as one of five guiding princgleor successful and sustainable school

sanitation.

O&M training

O&M training for school staff and/or community meemb is recommended in a number of
prescriptive reports: Obure (2009) recommends itrgirior school leadership on forecasting
annual maintenance costs; in a six-country pilobjgmt, teacher capacity building was

recommended including exchange visits by teacleetsetlth both visiting and visited teachers
learn more about how other schools implement WiB&8t( 2006); an assessment of WinS in
Peru, suggested O&M training for school maintenapegsonnel as a way to improve

sustainability (WSP, 2001); and the IRC (2007)sstes the importance of refresher training for
teachers and creative training ideas such as teaeties to a school or district that has been
active in WASH. However, there is limited evidentcesubstantiate the positive impact that
O&M training may have and more evidence is needexnt. example, in a study of WinS in

Kenya, training of teachers or children was notoessded with cleaner facilities or more

handwashing, but training was typically a long tiag®, very short duration, and/or not relevant

(Njuguna, et al., 2008).

26



CHAPTER 3
IDENTIFYING BARRIERS TO WASH IN SCHOOLS IN THE PERUVIAN AMAZON

Christie Chatterlely Karl G. Linden, Victoria Espinoza Zavaletaand Gianncarlo Valdivia
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L Civil, Environmental and Architectural Engineeriridniversity of Colorado at Boulder
2 Environmental Management Engineering, Universitiadional de la Amazonia Peruana

ABSTRACT

We conducted a study of the water, sanitation aygiene (WASH) services at eight rural
schools in the Peruvian Amazon to assess currerditians, understand local priorities, and
identify barriers to providing and sustaining scHoased services. Results set the stage for
subsequent chapters by investigating local persscaround WASH services in schools and
barriers that may require addressing before scodEH intervention can be successful or is
even needed. Though the geographic region is diffdrom subsequent studies presented in this
dissertation and the precise challenges will diffier each, results serve as background

information to complement the sustainability chagjes that arise in later chapters.

INTRODUCTION

In Peru, 84% and 72% of households have accesspimved water and sanitation, respectively
(WHO/UNICEF, 2008). However, less than 65% of Pa&mvschools have access to potable
water and approximately 50% have access to adegaaitation (UNESCO, 2008). A World
Bank study in Junin, Peru, conducted to identifyparpunities to improve the quality of
education, found the most deficient areas negativepacting education pertain to the water,

sanitation and hygiene (WASH) infrastructure inaabk (Cotlear, 2007). In the Loreto Region
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specifically, data on school WASH coverage is uralée, however data on community and
household services show an extreme lag behindettteof the country: only 3.9% of the rural
population have access to safe drinking water arh dewer have access to safe sanitation
(Guevarra, 2008). The sustainability of existingevaand sanitation infrastructure is especially
troublesome in Loreto: 33% of water systems inrdggon are not operational and 58% produce
non-potable water; 46% of toilets are collapsednoa severe state of deterioration (Calderon,

2004).

A local non-profit organization, called the Civilséociation for Conservation of the Peruvian
Amazon Environment (CONAPAC), is attempting to iioye water and sanitation services in
communities and schools along the Amazon and Naper&in the Loreto Region. Their Adopt-

A-School program has been providing supplies andremmental conservation education to
students in rural Amazon schools for over 20 yebr2007, CONAPAC began implementing
community-scale water treatment plants. The systemese funded and constructed by
CONAPAC with labor donated by community membersditidnally, intervention included a

two-day water workshop teaching the importancelert water and facilitating discussion on
household fee collection, as well as free househotticlassroom water collection buckets with
a lid and tap. Water from the treatment plants e&amt to be collected daily by bucket with
schools receiving the water for free and househpédsng S./3 (app. $1.20) per month, though
payment compliance varies in each community. Attittne of the study, seven communities had

participated in the safe water program with planstlude an eighth.
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Objectives

This study aims to (1) assess the state of wadertagion and hygiene (WASH) services in rural
schools in the Peruvian Amazon, including usage quality of the water provided by the
community plants and stored at the schools; (2¢rdehe the importance of school WASH
services to students, teachers and mothers; (B)ifigéhe barriers to sustaining adequate WASH
services; and (4) test the hypothesis that betfeod toilets would improve teacher attendance

(as requested by CONAPAC).

METHODS

Over two weeks in June 2010, we visited eight ryramary schools twice each in the
municipalities of Indiana, Mazan and Amazonas mltbreto region of Peru. The school year in
Peru begins March 1 and schools were well intor thest semester. Each school was part of
CONAPAC'’s Adopt-A-School program and seven of tightalso participated in CONAPAC’s
community water program within the previous two rgead’he community of the eighth school
was next in line to participate in the water prograVe were only able to conduct interviews and
observations at seven schools, as one of the scl@d closed during both visits for unknown
reasons, and community members reported that Wadgr treatment plant had been locked for

months.

We interviewed seven school principals (or teackédren the principal was unavailable), nine
mothers, and the rural district education offfcéxdditionally, hands-on activities were carried

out with students in grades 4-6 (ages 8-12) atethsehools: two that participated in

2 Survey tools are found in Appendix A
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CONAPAC's water program and one that had not yeeixved a water plant (45 students
participated in 17 groups total). Students werenama of our objectives to learn more about the
water and sanitation services at the school andcathigities were presented to them as a fun
activity. Consent was obtained from their teachiteradescription of the overall research,
activities and what the information would be usedif accordance with IRB protocol 0110.37.
During the classroom activities, students’ drinkimgter usage was also observed. The objective
of the first activity was to learn if students cmlesed WASH facilities as part of a healthy
school environment and their representation oflitASH services. Generality was purposely
maintained in the activity directions to understatadents own interpretation of “una escuela
saludable” (a healthy school). Students were atkeldaw a picture of a healthy, beautiful, ideal
school in groups of two to four. In a second atfivcalled the “papelitos” (little slips of paper)
activity, students, individually and in groups qf to four, were given 10 small pieces of paper
with a picture and word for a school service (cleater, computer, electricity, furniture and
materials, good bathrooms, library, music, sinkthvgoap, sports, and telephone) and asked to
put them in order of what is most important to themhave at school. The objective of the
“papelitos” activity was to identify how importassthool WASH facilities are to students in
comparison with other school services. We also gotadl the “papelitos” activity with six
teachers, four mothers, the district educationceffiand the mayor of Mazan to learn their

priorities for school services.

We observed the WASH facilities at all schools.riregs were inspected for structural condition
based on a three-point scale (1=functioning weHfuBctioning, but repairs needed, 3=not

functioning/pit full), and hygienic condition based existence of feces outside of the hole. We
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analyzed water quality based on the presence aff totiforms ande. Coli using 3M Petrifilm

(St. Paul, MN, #6404) for quantitative results imL samples and IDEXX Colilert (Westbrook,
Maine, #WPO020I) for presence/absence in 100 mL.tédkts were conducted in duplicate to
evaluate result accuracy. Free and total chloresdual were tested with HACH 5-in-1 test

strips (Loveland, CO).

RESULTS

Situational Analysis

Drinking water

Despite the schools’ participation in the CONAPA®nunity water program, only three of the
seven schools visited had treated water availablgschool grounds; three had no drinking water
at the school and one had untreated drinking wdtieree of the seven community treatment
plants were functioning properly, while an addiabthree were functioning but in need of repair
and one was completely broken down and locked (@ro€orres, & Sigmon, 2010). The school
without a treatment plant collects water from theah creek that runs through the community or
a rainwater collection system at the school whanwater is available. Reasons given by
principals and teachers for the absence of drinkirager include that the community water
system is too far from the school (at one schoelglant is 25 minutes away “if walking fast”
according to the teacher) or is closed during panhours of operation, the school’'s water
buckets were stolen or taken home by other teachedsthat students go home for water and it

is not needed on school grounds.
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Chlorine residual was not identified in any schooinking water sources. The CONAPAC
treatment plant utilizes activated carbon to remoierine from the water prior to collection,
but schools and households are encouraged to addhth amount of chlorine after the water is
collected. Limited training is offered and thereaigyreater focus on education regarding the
importance of using chlorine, but most househokhth sold in the region has directions for
chlorinating drinking water on the bottle. Of theheols with drinking water from the
community treatment plant, none had safe wateomtjof-use based on microbiological testing.
In samples collected from classroom water buckets)| coliform counts ranged from 30 to
>150 CFU/mL (the detection limit of 3M Petrifilm TEC tests) andE. coli was present in 100
mL samples based on Colilert presence/absencendesitegarding usage, students were
observed drinking water from the classroom buclhutis treated water in all schools where they
were available, indicating student acceptabilitywaiter from the treatment plant. However, at
some schools students were seen taking the lidhefbucket to fill their cup from the top instead

of using the tap, a likely source of recontaminagoen if source water was clean.

Sanitation

Five of the seven schools have traditional pitinas, while two have piped flush toilets that
empty into a septic tank. Only two schools haveetsithat are functioning well with little to no
repair needs; three have toilets that are funcatgtuut in need of repair and the toilets at two
schools are completely unusable, due to full olapsked pits. Teachers also report that latrines
become unusable during the flooding season whepithdll up and smell terrible. Besides this,
maintenance needs include missing or broken dawrisearable odor, and/or filthy conditions

(including feces on the floor and seat). Flies eater and exit the toilet chamber at five schools
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and none have sanitary cleansing material, suctoiket paper, available. There are gender
segregated toilets at two schools and four schoelst international recommended standards for
toilet quantities of no more than 25 girls per dbiland 25 boys per toilet or urinal
(WHO/UNICEF, 2009). Reasons given by principals daedchers for the poor sanitation
conditions at the school include a lack of fundimgproper use by student&kids fear sitting on

the toilets because they don’'t want to fall in @edhetimes they will just go in front of the toilet”
(Principal)), and that students go to their nednbyne to use the toilet during breaks and the
school toilet isn't necessary. Common complaintsnfistudents include that toilets are dirty and
dark. Schools with toilets in good condition tendedbe in communities that also had well-

maintained toilets at the household level.

Handwashing and hygiene education

Only one school has handwashing facilities and nohéhe schools provide soap. Hygiene
promotion is prevalent at one school including pags with reminders of key times to wash
hands, but there were no facilities to practice itiessages. Reasons given by teachers and
principals for the lack of handwashing facilitie€ude insufficient funding for soap, kids taking

the soap or animals eating it. They also mentiah students go home to wash their hands.

Student perspectives on school WASH

Student depictions of a healthy school

Most groups included a bucket of clean water in th@ssroom of their drawing of an
ideal/healthy school and a few groups includedil@ttoNo groups included soap or sinks for

handwashing in their drawings. The groups thatudetl sanitation facilities, drew two
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characteristics that differed from their currentets: bathrooms attached to the school building
(most are behind the school at one end of the $gfawd) and bathrooms equipped with a light
(most current toilets are very dark when the dsatlesed), indicating that these features would

be desirable to students and may improve schdel tosage.

Student priorities

Based on average rankings from the “papelitosvagtimost students consider WASH services
relatively unimportant, ranking sixth, seventh amdth for clean water, good bathrooms and
sinks with soap, respectively (Table 2). The tapehservices were library, computer and music,
in that order. There were no significant differentetween male and female group results. It is
interesting to note that clean water ranked thédsgof the three WASH components since this
is the main focus of the CONAPAC program, includedyucational and promotional messages
around safe drinking water. If the reason for tighér ranking of clean water was due to this
promotional activity, it may be possible to increasanitation and handwashing in the list of

priorities through similar means, such as Globahd¥eashing Day.

Mother perspectives on school WASH

Mothers tend to link handwashing with improved Healightly more frequently than clean
water or sanitation: four mothers mentioned hantivmgsas a critical component of WASH for
improved health, compared to two that said saomatand two who said water. Despite this
connection, on average, mothers ranked handwadlaicifities as their lowest priority in
comparison with water and sanitation, ranking sotimpared to first and fourth for water and

sanitation, respectively in the “papelitos” actv(Table 2). Based on these results, promotional
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messages beyond health benefits may be more g#doti encouraging handwashing; echoing
current thoughts in the sector on marketing WASehkins & Scott, 2010; Sidibe & Curtis,
2007). With respect to the importance placed omacWASH facilities by mothers, five of the
nine mothers interviewed feel that WASH facilitiase most important at home, compared to
three that consider school and household facilagegqually important and one that didn’t have
an opinion. The main rationale mothers give for ithportance of having facilities at home is
that“students will follow habits at home and if theynddhave services at home, they can’t learn
these habits”(Mother and Teacher); arithey are only at the school a short timékMother).
This is particularly true in the rural Peruvian Amoa where teacher absenteeism is startlingly

high and students are often at home during schmaishbecause there is no teacher present.

Principal and teacher perspectives on school WASH

School principals recognize that access to WASHheait school is inadequate, and three of six
principals asked consider handwashing to be thé mgeortant component of WASH, followed
by sanitation (mentioned by one) and both safe maatd sanitation equally (mentioned by two).
Despite the importance placed on handwashing Hytelprincipals interviewed, there was no
evidence of handwashing practice at any of the alshcAverage teacher results from the
“papelitos” activity indicate a strong importanckaged on water (ranking first), followed by
good bathrooms (ranking fourth) and lastly handwagHhacilities with soap (ranking sixth)
(Table 2). However knowing that we were connectétt @ONAPAC who provided the water
treatment plants, teachers may have been bias dowaier in the prioritization based on that
knowledge. Having a library, furniture and teachingterials, and electricity all ranked higher

than handwashing.
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Rural authority perspectives on school WASH

The district education officer based in the sm@aln of Indiana that is surrounded by the smaller
communities included in the study, ranked telephseeices as the most important for the rural
schools in the “papelitos” activity (Table 2). Thmeakes sense from the perspective of a district
officer as transportation between communities canvery time consuming and costly. He
ranked handwashing facilities with soap as number and says‘almost no one practices
handwashing in the rural schoolsHe ranked having a library fifth saying tifaboks are as
important at a school and discs at a discotechtt this level of importance is not placed on
water or sanitation which he ranked eighth andmingspectively. He does acknowledge that
water services in the schools and communities aoe @nd told usthere is no potable water in
the rural schools and even when there is a treatrplmt it is not used correctly"The mayor

of the municipality of Mazan (one of the three nuijpalities included in the study) ranked music
as his first priority followed by computers andefghones. He placed the least importance on
WASH services ranking handwashing facilities withag, good toilets, and clean water as
eighth, ninth and tenth, respectively (Table 2). 44gs there is insufficient funding for school

WASH services in general and there are still schaalhout classroom walls or desks.

Table 2. Local priorities for school services (in order aglnto low)

Group Students Teachers Mothers District Education | Mayor of Mazan
Rank (n=17) (n=6) (n=4) Officer
1 Library Clean water Library Telephone Music
2 Computer Library Good toilets Sinks with soap Computer
3 Music Furniture Clean water Music Telephone
4 Furniture Good toilets Computer Furniture Electricity
5 Sports Electricity Sinks with soap | Library Furniture
6 Clean water Sinks with soap | Sports Computer Library
7 Good toilets Computer Electricity Sports Sports
8 Electricity Telephone Music Good toilets Sinks with soap
9 Sinks with soap | Sports Furniture Clean water Good toilets
10 Telephone Music Telephone Electricity Clean water
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Challenges and barriers to adequate WASH in rural Amazon schools

A common urban (Iquitos) perception of the rural aaon is that communities don’t need toilets
because they can relieve themselves in the junglecallect water from the river. According to
the Loreto rural education officer, because of thsperception, most rural schools are
constructed without WASH facilities. However, aatiog to the district education officer, the
mayor can have a big impact on school WASH and satsthe municipality of Amazonas built
their schools with hygiene services because ofrthgor they had at the time. We observed this
during school visits as the school in Amazonas s only building with attached toilets
including a rainwater system for toilet flushingdasinks. Funding for rural schools in general is
inadequate — one school didn't have walls or désksa number of their classrooms and the
director expressed embarrassment with the levehfohstructure provided for their students.
Local authorities expressed frustration with theeleof local support saying théthe parents

don’t contribute to the education eithefDistrict Education Officer).

Many of the teachers in rural Amazon schools apenfthe city and teacher absenteeism is a
major challenge to student education: the educabibicer says this is in part because of
mandatory monthly teacher trainings in lquitos, says thatafter they are gone for training
and stay an extra day or two each weekend to tisit families and then add in the holidays,
the students are only in school for two to fivedayery month and most leave sixth grade still
illiterate”. In addition to teacher absenteeism which oftemdees school WASH facilities
unnecessary, there is also a lack of local intare8¥ASH: handwashing was reported of most
interest from a health perspective, but ranked &dvi@ student, teacher and mother priorities in

comparison with water and sanitation, and WASHenegal is a low priority for most students
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and mothers. Teachers, school directors and gowrnhofficials expressed the importance of
WASH but said more funding and a specific programtiuding hygiene education would be
needed, as expressed by one school principal wddtba main issue is changing habits since
most habits are formed in the home...this [change] came from the school, but it takes a

program and time and work”

Potential impact from improved WASH in schools

School attendance records were unavailable or deresi unreliable due to high rates of teacher
absenteeism that didn’t coincide with records. Havebased on the fact that school is rarely in
session and many students live nearby, attendarldesly not directly linked to school WASH.
Health records were obtained from health postsillogsses were so infrequently reported to the
health post that statistically significant data was$ available. Increasing student performance in
school will also likely take more than just WASHprmovements. Beyond the clear link between
educational performance and teachers, a numbehobss also reported that students were often
hungry at school, likely decreasing their abilioyfocus. There was no evidence of household
impact, such as improved hygiene practices (eegtitrg water or handwashing with soap) or
construction of improved infrastructure at homestiwated by school-based activities. As with
other impact limitations, the infrequency with wihischools are open, limit the opportunities for

schools to serve as a platform for students talahout WASH and bring messages home.

Would better school toiletsimprove teacher attendance?
Based on teacher interviews, better school toiletailld not influence teacher attendance.

Teachers typically return to the nearby teachesimguprovided to teachers that are not from the
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community (where they are expected to stay dutegweek) to use the toilet, and main reasons

for preferring to be in the city include: time witlaimily and mandatory teacher training.

CONCLUSION

None of the eight schools included in the studyig® adequate WASH services to students.
Water was often unavailable or unsafe, almost alets were in terrible condition, and no
schools provided soap and water for handwashingpiBethe poor WASH conditions in these
schools, there are additional challenges that mesclyde potential benefits of WASH
intervention. These include very high rates of bescabsenteeism and a low level of priority
placed on hygiene services, which implies that omg maintenance may be unlikely and
suggests other issues in these schools that malytod®e addressed before, or in parallel with,
WASH. Unfortunately, we found no evidence to sup@®NAPAC’s hypothesis that teacher
absenteeism could be diminished by improving schoibéts, as teachers typically use their
home toilet and their main reasons for absencediecteacher training and visiting family in the

city.

Based on findings, we conclude that successfulddWASH intervention in rural Loreto will

likely need to be coupled with community WASH madnkg strategies based on local
motivations beyond health to create demand for dlchdASH, and greatly reduced teacher
absenteeism, perhaps through restructured traisingeachers don’t have to go into the city
every month, increased monitoring, and programsetzourage local teachers. Further

investigation is needed to explain the cause obalcWASH conditions, particularly the
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identification of schools with facilities in goodarmdition in order to identify the drivers behind

well-managed service provision.
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CHAPTER 4

NATIONAL ASSESSMENT OF WASH IN SCHOOLS IN BELIZE

This chapter is published online as a report atattilz.org

ABSTRACT

Data from the 2009 Ministry of Education nationat@ssment of water, sanitation and hygiene
(WASH) in Belizean schools are analyzed and preskmtith regard to the state of WASH
facilities, practices and education. The princigiallenges for WASH in Belizean schools and
elements of effective school WASH administratioe atso discussed. Based on quantitative
composite indices developed for access to and neamaxgt of school WASH, the most common
challenges, on a national level, include sanitatmcess relating to sufficient quantity and
accessibility of toilets, and the provision of soapd handwashing promotion in schools.
Surprisingly, based on indices calculations forhedistrict, there is no statistically significant
difference in WASH access and management betwestncts; on average, schools with poor
WASH access and management tend to be spread hmatuthe country. The rural schools
typically lag behind urban schools with respectatcess to WASH infrastructure, but the
condition of WASH facilities and hygiene educatiordicate that WASH management, on

average, is similar between rural and urban schools

Elements of successful school WASH are identifiedeal on association with quality service
provision. Higher frequency of cleaning and monitgrof facilities, and regularly following the
hygiene education curriculum, are associated wehner, better maintained and more properly

used facilities. The presence of a PTA alone datsorrelate with better WASH conditions at
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the schools, however, active participation of P s managemehsupport for maintenance of
school WASH correlate with better service condiioff,, = 0.181, p = 0.006 for PTA

participation andyp= 0.141, p = 0.014 for management support).

Recommended national standards for WASH in scheoés provided along with a short
monitoring tool intended for use in the Educatioraridgement Information System (EMIS)
annual data collection. Roles and responsibilit@sWASH is schools stakeholders are also
suggested including students, school staff, paremd local and national government officials.

Implications and recommendations for WASH in Scegobgramming in Belize are discussed.

INTRODUCTION

A study of school WASH services in Latin Americagled that 75% of schools have access to
potable water and 65% have adeqtatmitation facilities (UNESCO, 2008). These stafisare
averaged over seventeen countries, with the wdtsit®n lying in Nicaragua where less than
half the schools have access to clean water aisdtlies one-third have sufficient bathrooms.
Belize was not included in the study and there wasofficial data on WASH in Belizean
schools prior to the 2009 assessment presented rereassessment aims to inform the Ministry
of Education’s mission of “ensuring that all Bebres are given the opportunity to acquire the
knowledge, skills and attitude required for fulldaactive participation in the development of the
nation and for their own personal development”. Tésults presented are not meant to assess

any specific person or group, but to provide a l@sdor addressing WASH in schools in a

3 There is district-level management usually bygielis affiliation
4 «adequate” is not defined in the report
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strategic and sustaini@bmanner so that the WASH situation may be impdofee the childrer

of Belize.

Objectives

The main objectives of thistudy are to (1) coduct a situational analysis of the physical stdt
WASH facilities in Belizean schools; (2) identifiyet principal challenges to providing adeqt
facilities in a sustainable manner; (3) conductitaasonal analysis of WASH practices &
education inschools including the available capacities for \a@ing WASH educatior
challenges and existing gaps; and (4) identify eleisithat facilitate successful school WASH
Belize. Objectives of the study were guided by Miaistry of Education (MoE) and NICEF

Belize.

METHODS
The MoE and UNICEF Belize conducted a-depth nationwide survey of ...

WASH in schools, including all six districts of Be# (Figure 2). They

developed a questionnaire which was administer@darch and April, 200 :
|
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x

in 264 schools, representing almost 90% of schoalonwide. Survey | e

e
[ Toledo
[ Caribbean

were distributed to school pritpals and the MoE’s Health and Family Lif | S

ISR

Guatemata

Education (HFLE) officers supervised and validatedponses as well Figure 2. Political
, _ " map of Beliz

took photos of the school toilet facilities. In &tzh to the 2009 assessme

data, the author visited Belize in December 2010@anduct iterviews and focus groups wi

MoE and MoH officials, HFLE officers, school pripeils and teachers, school managern

representatives from local development organizatiand a local contract
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The author was provided data in hard copy questibes as well as an SPS8e by the MoE.
Data entry was double-checked based on the hary quagstionnaires, data were re-coded into
numerical format to facilitate analysis, and migsualues were assigned to account for missing
data. SPSS was used to compute frequency data eswdigtive statistics (mean, maximum,
minimum) for each variable collected in the assesgmand to compute new variables based on
such as ratios of students per toilet, percentdgelwols that meet international recommended
standards, and quantitative composite indices deeel to facilitate comparison between urban
and rural schools and between districts. Associdtetween variables was evaluated in SPSS.
Statistical tests were selected based on the deasics of the data, inlcuding variable data
type® and behavior of the information. Tests included Bramer’s V, Kendall’s Tau Beta, Point
biserial, Spearman’s rho, and Pearson’s r. Thetstal and sanitary condition of school toilets

were evaluated based on the criteria in Table 3Tade 4, respectively.

Table 3. Criteria for the structural condition of toilets

Condition Criteria
All'in Good Condition No visible damage
no improvement necessary No report of malfunctioning
Fair Condition Visible damages or report of malfunctioning
minor repairs necessary Functions, but not properly because of this damage
Poor Condition Visible damages and report of malfunctioning
major repairs required Functions with difficulty, use is not continued
Very Poor Condition Complete (re)construction required

® SPSS is a common statistical software packagdateae: by IBM.
% Scaledata are numeric values on an interval or ratides(e.g. age, number of students); ordifeth represent categories with
some intrinsic order (e.g. low, medium, high); noatidata represent categories with no intrinsic ofdeg. teachers, principals,
PTA)
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Table 4. Criteria used to evaluate the sanitary conditidnt® school toilets

Criteria
Category

Good: Demonstrates
proper use

Fair/Poor: Demonstrates
improper use

Very Poor: Requires urgent
intervention

Cleanliness of toilet
seat

Absence of dirt, urine or
fecal matter

Some presence of dirt, urine

or fecal matter

Major presence of dirt,
urine or fecal matter

Coverage of toilet
hole

Fully covered

Presence of cover material,
but uncovered

No hole covering available

Cleanliness of floor

Absence of trash, urine or
fecal matter

Some presence of trash,
urine or fecal matter

Major presence of trash,
urine or fecal matter

Cleanliness of wall

Absence of graffiti, urine,
fecal matter

Some presence of graffiti,
urine, fecal matter

Major presence of graffiti,
urine, fecal matter

Smell of the facility

Clean smell: no foul odor

Slightly intolerable odor

Highly intolerable odor

Cleanliness of
urinals

No urine on floor or beyond
receptacles

Small presence of urine on
floor or wall

Major amount & smell of
urine on floor or wall

Type of cleansing
material in toilet

Appropriate (toilet paper,
sanitary tissues)

Inappropriate (leaves,
newspaper, corncob, etc)

None

RESULTS

Situational Analysis

WASH in schools coverage, including access to wateply, sanitation and handwashing

facilities, as well as their condition and managetare presented on a national level and

disaggregated by classification (urban/rural) dredsix districts of Belize.

Water supply

64% of Belizean schools have access to an adewadte supply, defined as an improVeuohd

reliable source of safe water (Figure 3). Adequediter supply is less common in rural schools
(56%) and the districts of Stann Creek (53%) antkdm (47%). Water is piped to the premises
of 79% of schools and 13% have access to another & improved water source such as tube

wells or rainwater catchment. 5% collect their wdtem an unimproved water source such as

" By Joint Monitoring Program definition, improvedater sources include piped water to the premisés, well or borehole,
protected dug well, or rainwater collection.
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tanker trucks, surface water, unprotected wellspoings, or bottled water, and 2% do not have

any water access on school grounds.
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National Urban Rural Corozal Orange Belize Cayo Stann Toledo
Walk Creek

Figure 3. Percent of schools with adequate water services

Despite the high percentage of schools with pipatewaccess, many of these sources are not
potable. 75% of schools report that their main wagairce is treated, but this figure is based on
school responses not water quality analysis alikdaly a very high estimate of actual treatment.
Additionally, only 43% of schools report treatingter on school grounds if it is not treated at
the source, with the majority chlorinating the wat@0%), followed by filtering (6%), boiling
(3%), and distilling (1%). Based on school visitelanterviews with HFLE and MoH officers
however, these self-reported data are likely a legfimate of actual water treatment practices in
schools with unsafe source water: treated waternsasbserved at any of the 10 schools visited

in December 2010 and HFLE and MoH officers repottet many people have an aversion to

chlorine.
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Similar to water treatment reporting, the relidgiliof school water supplies may be
overestimated. Water supply is considered relitiMeughout the year by head teachers at 78%
of schools, but the questionnaire did not addresly @ontinuity or water quantity and fewer
schools may have sufficient water sources whenetlags taken into consideration. To help
alleviate the effect of unreliable water servicé¥@Bof schools have alternative water storage. At
most of these schools (88%) the water storageitfasilare kept clean. The remaining 12% with

dirty water storage tanks are all in the rural sayspread throughout the six districts.

In addition to potential contamination from dirtyater storage tanks, water delivery at the point-
of-use can also be a source of contamination. Atntiajority of schools (61%), students have
access to drinking water in the classroom storeddter buckets or water coolers. Other water
collection points include piped water fountains %d6and directly from the hand pump or
storage vat (6%). Students bring their own watet 2% of schools. At most schools (88%),
children use their own cup for drinking water, Btit9% children use a shared cup and 5% of
schools do not properly cover their drinking watentainers, including both rural and urban

schools.

Considering service equitability, water facilitiester to small children and children with
physical disabilities at 70% of schools nationwitte.the district of Corozal, 90% of schools
provide accessible water facilities, but in otheyas the percentage is much lower such as Belize

district where only 62% of schools provide adeqyatecessible water facilities.
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Drainage is an often forgotten aspect of waterisergrovision with potential negative health
impacts as stagnant water can serve as a breeaingdyfor disease vectors such as mosquitoes.
Almost 30% of schools have stagnant water on teenmes and 19% have heard complaints of
mosquitoes from students, teachers and other satafthl Complaints of mosquitoes are more
common in the rural areas (23% versus 11% in ugis@nols), and the district of Toledo has the
greatest percentage of schools with stagnant Wawt) and complaints of mosquitoes (27%).
Based on general reporting by principals of WASHted iliness issues at their school in the
previous year, the presence of stagnant water lboos@remises is associated with reports of

malaria (p = 0.149, p < 0.05).

Sanitation

Only 21% of schools have adequate sanitation, eéfas access to improVemilets where the
number of students per facility meet internatiostaindards for schools in low-cost settings: 25
girls per toilet and 50 boys per toilet and uriGaHO/UNICEF, 2009) (Figure 4). Flush toilets
are the most common sanitation technology foun@efizean schools and constitute 77% of
school bathrooms nationwide: 96% in the urban aa@ds69% in the rural areas. 20% of schools
have another type of improved sanitation techngloggiuding pit latrines (12%), ventilated
improved pit (VIP) latrines (7%), and compostingdts (1%). 3% have unimproved sanitation
such as a pit latrine without a slab — all in rume¢as. Urinals are provided at 62% of schools.
Nationwide, 30% of schools meet the standard fds'dioilets and 33% meet the standard for
boys’ facilities (toilets and urinals). The urbareas struggle the most to provide sufficient

guantities for their typically larger student pogidn and smaller land area. The national

8 Improved sanitation includes flush toilet to pipssiver system or septic tank, ventilated improvie@MiP) latrine, pit latrine
with slab, or composting toilet

48



averages for the number of students per toiletéliane found in Table 5. 39% of school toilets

have been constructed within the past five yeatslenl1% of toilets were constructed over

twenty years ago. Surprisingly, toilet age does sigmificantly correlate with structural

condition however indicating that promoting imprdvacilities management may support better

coverage in parallel with construction of new feigk.
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Figure 4. Percent of schools with adequate sanitation sesvice

Table 5. Average number (and range) of students and teapketsilet/urinal

Total | Urban Rural | Corozal O\;:ar:ﬁe Belize Cayo ztrae:E Toledo
Average girls per 43 53 39 42 47 40 53 49 33
toilet ratio (range) (0-206) | (6-145) (0-206) | (6-134) (10-206) (7-121) (0-145) (9-143) (3-125)
Average boys per 52 67 46 49 51 54 59 58 41
toilet ratio (range) (5-282) | (6-194) (5-282) | (9-147) (13-141) (5-194) (7-133) (13-151) (6-282)
Average boys per 68 89 55 59 52 77 78 82 45
urinal ratio (range) (2-285) [(10-285) (2-191) ((12-145) (11-178) (4-230) (2-285) (20-191) (6-141)

Toilets are in poor structural condition in manyaals. Based on the criteria in Table 3, toilets

are in good structural condition (including doosgats, bowls, floor and septic tank all in
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working order) in 33% of schools for both the bogsd girls’ facilities and 42% for teachers’
toilets (Table 6). Less than half the schools hbhegs' urinals in good condition. At many
schools, the toilets doors are broken or non-exiséed the toilet bowls/seats and urinals are

often in need of repair.

Table 6. Structural condition of student toilets (% of sclsdo

Component Good Fair Poor Very Poor

Internal doors 53 33 10 4
External doors 53 34 8 5
Toilet seats 56 29 10 5
Toilet bowls 51 29 15 5
Toilet floor 66 23 9 3
Septic tank 62 21 9 8
Urinals 47 38 9 7
All toilet components are in good b'oys 33%

condition girls 33%

teachers 42%

The sanitary condition of toilets is poor in mamha@ols based on the criteria listed in Table 4.
Similar to the structural quality of school toilethie teachers’ facilities tend to be in better
sanitary condition than the student toilets, bu@rehis no significant difference between girls’
and boys’ facilities. Proper use is demonstratedllircategories (cleanliness of seat, floor and
walls, coverage of toilet hole, and smell) for 3d¥%boys’ toilets, 33% of girls’ toilets and 53%
of teachers’ toilets (Table 7). At just over halfet schools, appropriate sanitary cleansing
material, such as toilet paper or sanitary tisswess found in the toilet hole/bin. A small
percentage of schools had evidence of inappropreterials such as leaves, newspapers or
corncobs, but 35% and 36% of schools did not haigeace that any sanitary cleansing material

was used at all for the boys and girls toiletspeesively. These findings likely overestimate the
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reliable provision of toilet paper based on schaosits in December 2010, where only one of 10

schools had toilet paper available in the studaitets.

Table 7. Sanitary conditions of student toilets (% of sdepo

Component Good Fair/Poor Very Poor
Cleanliness of toilet seat 75 22 3
Cleanliness of toilet floor 71 27 2
Cleanliness of toilet walls 61 37 2
Smell of facilities 55 38 7
Coverage of toilet hole 52 36 12
Cleanliness of urinals 57 38 5
jrype' of cleansing material 59 5 36
in toilet
All toilet components are in good sanitary Bgys 31%
condition Girls 33%

Teachers 53%

Interestingly, toilets located within the schoolilding are associated with better structural
condition (p,=0.241, p<0.001) and cleanlinesg%0.189, p<0.001). Toilets are located within
the school building at 36% and 38% of schools foysh and girls’ facilities, respectively.
Having an indoor toilet is especially importanthie school is also used as a hurricane shelter,
but only 53% of schools that are designated hurdcghelters have at least one toilet within the

building.

The majority of schools (94%) provide separateeteilfor girls and boys and there is no
significant difference in the existence of gendepasated facilities between the urban and rural
areas. Teachers and students share toilets at &f48hools. Although these schools do not
comply with recommended standards for teachersate la separate facility (WHO/UNICEF,

2009), some schools report that toilets that asresh between teachers and students remain
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cleaner and better maintained and the lack of sgpdacilities for teachers may not be of

concern in some cases.

School toilets are rarely constructed to accomnedaecial needs: nationwide, only 13% of
schools have toilet facilities that are accesdiblehildren with physical disabilities. Accessible
facilities are rare in both urban and rural schoaléh Cayo and Orange Walk districts having
the lowest percentages of schools (2% and 3% regelsd and Stann Creek and Toledo with
the highest percentages (26% and 25% respectivEhgre is at least one physically disabled
student at 29% of schools. In schools without prdgeilities, these children have to rely on
their peers to help them when they need to useoilet, greatly decreasing their independence

and privacy.

Handwashing and hygiene education

Nationwide, 70% of schools have handwashing basinspped with running water, a service
more common in the urban areas (93%) than rur&boj6@ne-quarter (25%) of schools, have
wash basins with bucket water and 3% have no adoelsandwashing facilities, mostly in the
rural areas. Handwashing facilities are typicathgdted inside the toilets (52%), immediately
outside the toilets (19%), or inside the classrq@B8%6). Handwashing facilities that are outside
of the toilet stall can be beneficial for monitayiof student handwashing practices and ensuring
that students properly use the facilities, but atho@ to close and lock them should be
considered for security as many external wash basgare reported to have been vandalized after

school hourg?

9 Based on interviews and school visits in Decen2i8di0 and March 2011
19 Based on interviews and school visits conductethbyauthor in December 2010.
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There is no standard for the number of studentshpedwashing point recommended by the
World Health Organization for schools in low-costtsngs (WHO/UNICEF, 2009) and at the
time of analysis there was no standard in BelimeCdlombia, the standard is 25-35 students per
device (toilet and handwashing point) (Garcia, 2086d in Peru and El Salvador it is 30 and 40
students per handwashing point, respectively (N®nis de Salud de El Salvador, 2007;
Ministerio de Vivienda del Peru, 2006). Based oa #2009 assessment data, 48% of Belizean
schools would meet a standard of 30 students paaweshing point and 55% would meet a
standard of 40. Similar to toilet and urinal faa#s, the urban areas are more prone to crowded
handwashing facilities: only 32% of urban schoolsuld meet a standard of 40 students per

handwashing point compared to 66% of rural schools.

Reliable soap provision is integral to student heashing practices. According to school
principals, soap is available to students at 72%chbbols. However, this is likely a high estimate
based on school visits and HFLE officer feedbaakther, soap is often kept in the classroom
which offers greater supervision by teachers, bay mot encourage its use by studéntm

addition to soap provision, the importance of propand drying materials was shown by
Snelling et al. (2011) who report that “damp hamae actually more likely to attract new
bacteria” and students should have access to hgdiand drying material (paper or clean cloth
towels). Almost half (45%) of the schools in Belide not provide material for drying hands
after handwashing with urban schools less likelgnthrural schools to provide hand drying

material: 38% and 61%, respectively. The most comitype of drying material provided are

11 Based on interviews with principals and HFLE affis by the consultant in December 2010
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towels (39%) followed by disposable sanitary pafi®eo). There are a handful of schools that

do not have soap, water, or reminders for childoewash their hands; all in the rural areas.

Hygiene promotion in combination with the provisisoap, water and drying materials, has the
potential to reinforce positive hygiene behavi@®ser 25% of schools nationwide have posters,
stickers or other signs that encourage good hygiesible in the toilets. The Stann Creek and
Toledo districts have the largest percentage obashwith hygiene education material in the
toilets and this may be in part due to the scho@SM intervention conducted in 36 schools
within these two districts starting in 2007. Hyggepromotion in the toilets is associated with
cleaner, properly used facilities$r0.207, p<0.001), though it is unclear if the uiyglag cause

is the promotional material itself or active teashéhat may be more likely to post these

materials.

Beyond posters and other promotional materialsjemgymessages integrated into the student
curriculum and routine school activities may furteacourage health-boosting behaviors. Health
and Family Life Education (HFLE) curriculum is patft the national curriculum in Belize and
being implemented in the majority of schools. Ie tlrban and rural schools of the Belize,
Toledo and Stann Creek districts, the HFLE curdoulis not being implemented by any
teachers in 8%, 7% and 3% of the schools respégtivll schools in the other three districts
are implementing the HFLE curriculum to some extédbod use of the HFLE curriculum,
where it is regularly taught by all teachers, isogsated with reported treatment of unsafe water

(@=0.275, p<0.05) and the teaching of proper handiwgsbutside of the hygiene curriculum

(#=0.338, p<0.001). Most schools (93%) report teaglstudents the proper way to wash their
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hands, with a slightly higher percentage in thalrareas (94%) compared to urban (89%). Less
than half of schools nationwide designate a tinreafbstudents to wash hands before and after
eating or monitor students in the feeding progranerisure hands are washed before and after
eating. The Corozal, Stann Creek and Toledo disthave substantially more schools with a
designated handwashing time and handwashing momgtdnan the Orange Walk, Belize and

Cayo districts.

Composite indices for WASH access and management

A gquantitative composite index (QCI) was developedacilitate communication of results to
individual districts and school managements basedl1y access to WASH facilities and (2)
WASH management (measured by the condition of WASHastructure and presence of
hygiene promotion) as described in Table 8. Eaclabie score is normalized from zero to one,
where zero indicates that intervention is needebaae indicates that standards and expectations
for a healthy school environment are being met.iallde weighting is based on areas of key
importance from interviews with WASH in schoolsa@stin Belize and school visits. Missing
data were excluded pair-wise from the calculatidntte QCI for districts, classification
(urban/rural) and school management type. These atat meant to provide a rough idea and a

starting place but each school’s situation mayrique and considered on a case-by-case basis.
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Table 8. Composite indices for WASH access and management

Congilte \;.::::lee Indicator Normalized Responses Weight
WASH Access |Water 1.Improved water source 1=improved12; O=unimproved/none 2
2.Water reliability 1=constant throughout the year 2
0.5=not constant some months
0=not constant all months
3.Water treatment at source 1=treated; O=untreated 1
4.Child-friendly water facilities 1=yes; 0=no 1
Sanitation |5.Improved toilets 1=improved13; O=unimproved/ none 2
6.Number of girls per toilet 1=<25; 0.5=<50; 0=>50 1
7. Number of boys per toilet/urinal 1=<25;0.5=<50; 0=>50 1
8.Accessible to students with physical  1=yes; 0=no 1
disabilities
Hygiene  |9.Handwashing facility type (1)=running water; 0.5=collected; 2
=none
10.Number of students per (1)=5m69t5t5t?ndardt0f 35 417 1
handwashing facility O;mgqreeetffar\:vécoesstjgenatrs p(er )sink
WASH Water 11.Treated by school if not at source 1=yes; 0=no 2
Management 12.Containers properly covered 1=yes; O=no 1
13.Type of cup used by students 1=unshared; O=shared 1
14.Standing water on premises 1=no; O=yes 1
Sanitation |15.Average structural condition 1=good; 0.5=fair; O=poor/very poor 2
16.Average cleanliness 1=good; 0.5=fair; O=poor/very poor 2
17.Sanitary cleansing materials 1=appropriate; 0.5=inapp.; O=none 1
18.Maintenance of area around toilet  1=good; 0.5=poor; O=very poor 1
Hygiene 19.Soap provision 1=yes; 0=no 2
20.Use of HFLE curriculum 1=good; 0.5=poor; O=very poor 1
21.Hygiene promotion in toilets 1=yes; 0=no 1
22.Designated time allotted for washing 1=yes; O=no 1

hands before & after eating

Surprisingly, the differences in composite indickstween districts are not statistically
significant and schools challenged by WASH accesd management tend to be spread
throughout the country (Table 9, Figure 5). The nmemnmon challenges, on a national level,
include: Sanitation Access (sufficient quantityjldéts accessible to students with physical

disabilities), and Hygiene Management (hygiene mton; designated handwashing time; soap

12 |mproved water sources include piped water taptieenises, tube well or borehole, protected dug, waithwater collection.
Unimproved sources include unprotected wells/sgritanker truck, bottled water, surface water.
13 Improved sanitation includes flush toilet to pipsssiver system or septic tank, ventilated improvie@MiP) latrine, pit latrine
with slab, or composting toilet. Unimproved sandatinclude pit latrine without slab and bucketdti
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provision). Though averages are similar betweeitricis, some districts are challenges by

different areas more than others and specific sslisaggregated by district are presented in

Table 10.
Table 9. Composite indices for school WASH disaggregatedibtrict
Coroazal Orange Belize Cayo Stann Creek Toledo National
Walk Average

WASH Access 0.715 0.653 0.694 0.657 0.672 0.673 0.675
Water Access 0.939 0.867 0.810 0.861 0.812 0.760 0.838
Sanitation Access 0.562 0.558 0.533 0.491 0.602 0.610 0.546
Handwashing Access 0.642 0.533 0.739 0.619 0.601 0.648 0.641
WASH Management 0.621 0.611 0.608 0.600 0.603 0.766 0.632
Water Management 0.651 0.573 0.574 0.581 0.414 0.660 0.602
Sanitation Management 0.632 0.709 0.729 0.714 0.754 0.925 0.719
Hygiene Management 0.578 0.552 0.519 0.506 0.641 0.714 0.577
N (# of cases) 42 35 63 43 35 45 262
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Figure5. Histogram of WASH access and conditions among dshoeach of the six districts
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Table 10. Components of the composite indices where disfattdelow national averages

District Category
WASH Access WASH Management
Sanitation Management
Corozal e Toilet cleanliness
e Provision of toilet paper
Handwashing Access Hygiene Management & Education
Orange Walk e Access to running water handwashing facilities e Soap provision
e Quantity of handwashing facilities e Designated time allotted to wash hands
Hygiene Management & Education
Sanitation Access v8 8 .
. . . e Use of HFLE Curriculum
Belize e Quantity of toilets . .
. . . L e Handwashing promotion
e Toilets accessible to students with disabilities . ;
e Designated time allotted to wash hands
Sanitation Access Hygiene Management & Education
e Access to improved toilets e Soap provision
Cayo p pp

e Quantity of toilets
e Toilets accessible to students with disabilities

e Handwashing promotion
e Designated time allotted to wash hands

Stann Creek

Handwashing Access
e Quantity of facilities

Water Management

e Treatment of water if not at source
e Use of shared cups

e Standing water

Toledo

Sanitation Access
e Access to improved toilets
e Toilets accessible to students with disabilities

Water Management
e Treatment of water if not at source
e Standing water

Rural schools tend to lag behind urban schools veipect to WASH access, but the condition

of WASH facilities and hygiene education indicabatt WASH management, on average, is

similar between rural and urban schools (TableFigyre 6).

Table 11. Composite indices for WASH in rural and urban sdsoo

Urban Rural
WASH Access 0.710 0.659
Water Access 0.917 0.805
Sanitation Access 0.494 0.565
HW Access 0.718 0.608
WASH Management 0.662 0.636
Water Management 0.756 0.586
Sanitation Management 0.720 0.716
Hygiene Management & Education 0.512 0.607
N (# of cases) 76 180
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Figure 6. Histogram of access and management of school WASHei rural and urban areas

WASH management structures linked to higher quality services

Though further investigation is needed to gathenaxe complete picture of the reasons why
some schools have better maintained services tthaansy statistical correlation between higher
quality service provision and characteristics ofiai@s management structures provides initial
insight into what may promote improved service gimn. Each managerial factor associated

with better-maintained services are discussed helow

Involvement of the PTA hree-quarters of schools have a parent teadserceation (PTA), but
only 20% and 30% patrticipate in the maintenanc@/aiSH facilities at urban and rural schools,
respectively. There is no correlation between baW&SH conditions and the presence of a
PTA. However, improved WASH conditions are assedawith active participation of the PTA
in WASH maintenance (§ = 0.181, p < 0.01). Specific to water service pimn, at 31% of

schools the PTA is involved in monitoring and mair@nce of the school water supply (more
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commonly in the rural areas: 34% versus 22% iruthan schools) which is also associated with

better managed water servicgs & 0.187, p < 0.01).

School management suppddchool management typically does not supporttaestenance of
WASH facilities: only 27% of schools receive managat support for WASH maintenance
(20% of rural schools). In most schools, principadse to fundraise within the community to
collect these funds from parents and local busesessich are often unreliable sources as they
are solicited for funds for other school and comityumeeds as well* However, schools that do
receive management support for WASH maintenanag tiemave better WASH conditions,r

=0.141, p < 0.05).

Water supply maintenance plaNationwide, 37% of schools have a maintenance faawater
facilities. However, the presence of a maintenagpled does not significantly correlate with

better water management.

Who is responsible for toilet maintenancgtudents and hired cleaners are most frequently
responsible for cleaning the toilets: 50% and 38Ptsahools, respectively. Teachers clean
student toilets at 4% of schools. At the majoritychools (64%), the principal is responsible for
ensuring that toilet facilities are inspected fasuse and damages, followed by teachers (18%)
and school management (9%). The PTA is responBblensuring inspection of toilet facilities

at 5% of the schools. The school administratioresponsible for ensuring that repairs are made

in the toilet facilities when necessary at 68% lod schools, followed by school management

4 Based on interviews with school principals by tbasultant in December 2010 and March 2011
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(18%), teachers (8%) and the PTA (6%). Surprisintfigre is no significant correlation between

who is in charge of cleaning and ensuring toilepection with toilet condition.

Frequency of toilet maintenancé9% of schools inspect their toilet facilitieslaast once per

week, while 3% report never inspecting the fa@éti Toilets are cleaned at the majority of
schools at least every other day, though 31% dlartoilets once a week or less frequently.
Cleaning frequency correlates with toilet clearsme = 0.211, p < 0.001), but inspection

frequency is not statistically correlated with stural condition.

Toilet paper provisionToilet paper is supplied by school managemeni@mprincipal at 71% of
schools. It is supplied by the class teacher at aBélopersonally supplied by students at 8%. Not
surprisingly, the use of proper sanitary cleansmagerial, such as toilet paper, correlates with
toilet paper provisiorat the schoold = 0.338, p < 0.001) and relying on students tadit
from home may not encourage proper hygiene. Fretyidoilet paper is collected from parents

at the start of the year and provided to the stisdeythe principal or teachers as neeffed.

Table 12 provides a summary of the statisticallgngicant associations between the
administration of school WASH services and the iotpan reliable access and hygienic
behaviors based on data collected such as mairdenghysical condition, proper usage of
toilets, and treatment of water. Factors identifiethe previous section, such as the presence of
hygiene promotional materials and the location alfets, are also included. The association

between variables is presented as the correlabefficient and p-value, where the correlation

15 Based on school visits and interviews in Decena®d:0 and March 2011
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coefficient is a measure of the strength of thea@asion and the p-value is a measure of the
strength of statistical significance. This informatdemonstrates that some elements of WASH
administration may lead to improved hygienic coidis for the studentS.Based on these data,
elements of effective WASH administration may imguhigh frequency of cleaning and
monitoring of facilities (which can be facilitatéy facility location), teaching hygiene education
such as the HFLE curriculum, and the involvementhef PTA and school management in the
maintenance of WASH facilities. Based on intervieW3A and management support is most
beneficial when the principal is a good leader &ad taken a strong interest themselves in

ensuring that WASH facilities are acceptable ancelgiven the community a voice in the issue.

Table 12. Summary of significant correlations identified iretstudy

Input Output Sample Strength of Statistical
Size Association®’” Significance
Presence of a PTA WASH Management Score N =253 No significant correlation
PTA actively participates in rop =0.181 p<0.01
WASH M ts P
maintenance of WASH facilities anagement >core N =195 (weak) (strong)
PTA is involved in the mor.u.tc.)rlng and Water Management Score rop = 0.187 p<0.01
maintenance of water facilities N =232 (weak) (strong)
Management supports maintenance of rop = 0.141 p <0.05
WASH facilities WASH Management Score N =247 (weak) (associated)
Water supply maintenance plan Water Management Score N =260 No significant correlation
Who is responsible for ensuring Structural condition of No significant correlation with
. L s N =260
maintenance of WASH facilities facilities any group
=0. <0.
Frequency of toilet cleaning Cleanliness of student toilets N = 257 @ (\?/ezalkl) (verF\)/ st(r)o(:1()gl)
Structural condition of rop = 0.241 p <0.001
tudent toilet N =243 k t
Location of toilets (in main building) >tudent tortets (weak) (very strong)
Cleanliness of student toilets (oo = 0.189 p<0.001
N =254 (weak) (very strong)
. =0.275 p <0.05
Water treatment is reported .
Good use of the HFLE curriculum N =92 (weak) (associated)
School teaches proper =0.338 p <0.001
handwashing N =245 (moderate) (very strong)
Posters,' stickers, or othgr hygleljle Cleanliness of toilets rop = 0.207 p <0.001
promotion are present in the toilets N =249 (weak) (very strong)

18 Other elements of WASH administration may be @ssed with improved conditions, but are not presdrin the table if their

association was not statistically significant.
7 Interpretation of the strength of the correlatiwa based on (Cohen, 1988)
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WASH-Related Illnesses

Head lice, diarrhea and conjunctivitis are the ehraost common WASH-related student
illnesses reported by principals. Over half of steaationwide report having issues with head
lice in the past year, 40% report diarrhea and 8&p6rt conjunctivitis. WASH-related illnesses
tend to be slightly more common in the rural araad in the Toledo and Corozal districts.
Unfortunately, these data are only meant to proaideneral idea of the common WASH-related
illnesses and are not used to determine the ingda®ttASH facilities due to the long recall time
(one year) and general nature of the questionatteahot recommended for impact studies (Blum
& Feachem, 1983). Associations between illness datd school WASH facilities were
analyzed, though the reliability of the illness alatollected should be considered in the
interpretation: the presence of stagnant water ahmod premises is weakly associated with

reports of malariag{ = 0.149, p < 0.05) and the data suggest that ste@ schools with running

water are less likely to have scabies=(0.235, p < 0.001).

It has been shown conclusively in previous studed health improvements result from the

behavior changes facilitated by reliable acces&/&SH services, and the measurement of these
changes is likely to be easier, more reliable, mode useful as a diagnostic tool than attempts to
measure health impacts directly (Cairncross, 198Qhis context, the data on hygiene practices,
including maintenance and cleanliness of faciljtibsit were collected in the 2009 assessment

provide insight into the hygienic conditions thatifitate improvements in children’s health.
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CONCLUSIONS

Based on data collected from almost 90% of schiooBelize, 64% have access to an adequate
water supply and 21% have adequate sanitationtfesilMaintenance of facilities is often poor,
echoing challenges common to the WASH sector. Hewehere are a number of schools with
well-managed WASH services and associated factogsidentified, including active PTA
participation and school management support for WASintenance and high frequency toilet

cleaning. Hygiene education and promotion are atsociated with quality service provision.

Recommendations to improve WASH in schools nationally
Results provide a baseline for future programmingd apolicy recommendations.
Recommendations for future WinS programming basedresults from the 2009 national

assessment are briefly discussed followed by pddiegl recommendations.

Based on the 2009 data and school visits, Win3vetdions may have higher success if PTAs
and the school management are involved. This cogldde upfront financial contribution from
school management, and design-decisions and thiendraf maintenance plans including a
budget and sources of funding for on-going mainteeaneeds by the PTA. According to results
from the national assessment, school facilitiesukhde cleaned at least once per day and
regularly monitored. Quick and simple checklistshwdaily sign-off may be helpful to ensure
adequate cleaning, as well as monitoring from wittlie school (by the principal, teachers,

students) and externally such as MoE HFLE officersoH health educators.
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The establishment of a clear set of standards ¢aboad WASH and corresponding regular
monitoring can increase accountability for schaaisl responsible agencies to provide quality
services. Suggested standards for WinS in Belirebsafound in Appendix B. The existing
Education Management Information System (EMIS)fteroa prudent option for annual WinS
monitoring at the national level; WASH specific gtiens can often be added for very little
additional government resources. A recommended WAStific EMIS questionnaire for
Belize is found in Appendix C). To be effectivegsie data must be processed in a timely fashion
and acted upon. Clearly defined roles and respiitis for school WASH stakeholders can
also increase accountability. Key actors with asded roles and responsibilities are suggested
for Belize in Appendix D, based on interviews antal visits. Roles should be agreed upon by
all government bodies involved and responsibilisheuld be clear and publicized. A position or
board to ensure each groups compliance with thgieeal upon responsibilities may help

improve accountability.
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CHAPTER 5

EVALUATION OF A WASH IN SCHOOLS PROGRAM IN SOUTHERN BELIZE

This chapter was submitted as a separate repdtigdMinistry of Education and UNICEF Belize

ABSTRACT

A WASH in Schools program (called “the WASH Proj¢ced by the Belize Ministry of
Education in 2007 and 2008 is evaluated to leaxmfsuccesses and challenges observed at the
schools, so that success can be built upon andengak addressed in future programming for
greater impact. Data are presented based on ieteswvith principals, teachers and students,

inspection of facilities, and observation of studeandwashing practices.

Program Successes — What went walhere the WASH Project infrastructure was completed
children have access to safer water (water fromirtblled drinking fountains tend to be less
contaminated than water from classroom buckets$, ¢eowded toilet facilities that are typically
an improvement over pre-existing facilities withttee lighting, ventilation, privacy and smell,
and increased access to running water handwashailgiés. Based on case studies where the
WASH Project was successful, key elements thatlittéel success include completion of
infrastructure, involvement of the school and PTNenunity in the planning and

implementation, and proactive principals who shawaern for WASH at their school.

Program Challenges — Where things fell short, kan be learned frominfrastructure was not
completed at many schools and schools/communitere warely consulted or involved in the

decision-making process. This has resulted in sdisgppointment and frustration at the local
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level. This lack of consultation up front may hadeft a perception at some schools that an
outside agency would also be doing the repairs mady WASH Project facilities are not
currently functioning due to lack of completion tack of maintenance: 75% of drinking

fountains, 35% of toilets, and 19% of sinks arefoattioning.

Key Findings:School and community involvement upfront correlstt®ngly with the structural
condition of WASH Project toilets three to four ygdater. Based on observation, 76% of
students use soap when it is available at the sorkpared to 0% when it is kept in the
classroom. 68% of schools report poor quality mai&construction as a major cause of damage
to WASH facilities followed by vandalism, mentiondy 53% of schools. Implications for

improving the WASH project are discussed.

INTRODUCTION

Water, sanitation and hygiene (WASH) services iategral to providing a
tn’q—',l
J

school environment that is conducive to studentnieg. In Belize, 64% ,\/ X’; _,;,-.55“

and 21% of schools have adequitevater services and sanitatiol -——’5%
respectively (Chatterley, 2011). In response toWWSH challenges in (Eh
N

Belizean schools, the Ministry of Education implerteel a WASH in | ...

Schools program, called “the WASH project”, withdncial support and L
Figure7. Map of

guidance from UNICEF. It was implemented in 61 sdhoover three southern Belize

Southemn Belize

years (2007-2010) in the two southern district8efize: Toledo and Stann Creek (Figure 7).

18 Adequate water services are defined here as guréived” (by JMP definition) and reliable sourcetrefated water. Adequate
sanitation services are defined here as relialdesscto “improved” toilets (by JMP definition) wieethe number of students per
facility meet international standards for schoalsow-cost settings: 25 girls per toilet and 50 $pgr toilet and urinal (WHO
2009)
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Schools were selected based on critical needstdpivater facilities or both are in a critical
state and in dire need of repair, replacement onaloexist at all) identified in a baseline
assessment (Enedu, 2007). The program included comyrsensitization meetings conducted
by district-level Ministry of Education (MoE) and iMstry of Health (MoH) officers, a

maintenance training workshop attended by a reptaBee from each community, a
maintenance manual and kit, a community educatimgram and infrastructure varying by

school needs, such as drinking water fountainsaifet facilities.

Maintenance training was held in the capital ofhedistrict and one representative from each
community was invited to attend. The maintenanamiing and manual addressed recommended
inspection and maintenance frequency including kliets, and detailed steps and images
describing how to repair WASH infrastructure suck fush toilets. The accompanying
maintenance kit included basic tools and an arrBycammon spare parts. A community
education program was also attempted as part ofptbgram where young adults in the
communities were trained to visit households todemh surveys and promote WASH, but the
program was very short-lived (a few weeks). WASItastructure was constructed by hired

contractors selected by and reporting to the MoE.

The program was completed in three phases inclugiingchools in the first phase. Phase one in
Toledo was from December 2007 to July 2008 andamiECreek from November 2008 to May
2009. Phase 2 included additional schools in Toksttbwas from November 2008 to May 2009

with Phase 3 following in both districts from MartthJuly 2010.
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Objectives
The objectives of the study are to (1) understaedcurrent state of the intervention facilities (2-
3 years later), (2) understand children’s hygieneWkedge and practices, and (3) determine the

effect of management structures and interventictesjies on sustainability.

METHODS

Over two weeks, the author and HFLE officers visi2® schools, randomly selected from the 36
schools included in the first phase of the intetiemn The highest randomly generated schools in
each district and the schools along their routeewecluded, up to 12 (of 24) schools in Toledo
district and 8 (of 12) schools in Stann Creek @listThis provides 95% confidence that results

are accurate to within 7.5% based on the sampeesjmation for finite populations.

At each school, the evaluation included water dquanalysis, interviews with principals and/or
teachers who had been at the school for at leest tyears where possible, inspection of water
and sanitation facilities (Table 13), blind obseiaa of student handwashing practices after
toilet use (118 students total) and interviews wathdents (21 girls and 20 boys total) from
standard six (age 10-18)Water quality analysis included free and totdbthe residual using
HACH (Loveland, CO USA) 5-in-1 test strips, andalotoliform andE. coli detection in 5 mL
samples using the Quantitube method developed loyoligy Laboratories (Goshen, IN USA).
All microbiological tests were conducted in duptedo evaluate accuracy. Survey tools are

found in Annex 4.

19 Survey tools used are found in Appendix E
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Table 13. Definitions used for facilities inspection scoring

Category Good Fair Poor
Toilet Structural  all function well, no all or most function, but repairs . -

. . Most toilets are not functioning
Condition repairs needed are needed

Presence of feces outside of toilet
or major presence of urine, dirt, or
trash

Absence of trash, dirt, Some presence of urine, dirt,

Toilet Cleanliness .
urine or feces trash

Others could see in through
Toilet Privacy Private and secure gaps/cracks and/or the lock
doesn’t function

Others can easily see in due to
missing walls/doors

. . All function well, no All or some function but repairs .
Sink Condition . None are functioning
repairs needed are needed
Water System All function well, no All or some function but repairs -
o . None are functioning
Condition repairs needed are needed

Evaluations were conducted with the Health and Rahife Education (HFLE) officers for the
two districts. Data were collected electronicalsing Field-Level Operations Watch (FLO%W)

for the principal/teacher interview, facilities pection and student interview, with additional
notes taken manually. Student handwashing obsenstiere recorded on paper throughout the
school visit. A focus group comprised of commun@gders, teachers and mothers was also held
in Toledo district to identify explanations for say responses and capture nuances and details

from open questions.

Data were coded and imported to SPSS for statisticalysis, including descriptive statistics
(mean, maximum, minimum), frequencies, and corngriat Statistical tests to measure the
association between variables were selected base¢kdeocharacteristics of the data, inlcuding

variable data type and behavior of the information. Tests includeki, Eramer’s V, Kendall's

20 http://www.waterforpeople.org/programs/field-lexgerations-watch.html

21 Scaledata are numeric values on an interval or raiies(e.g. age, number of students); orditath represent categories with
some intrinsic order (e.g. low, medium, high); noatidata represent categories with no intrinsic ofddg. teachers, principals,
PTA)
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Tau Beta, Point biserial, Spearman’s rho, and Beas. Normality was evaluated visually
using Q-Q plots and confirmed numerically with tBleapiro-Wilks test, assuming normality if
the significance is greater than 0.05. Missing @alwere excluded pairwise, meaning that only
the variable missing is dropped from the analysid,the entire case. Where disaggregated data
is desired, data was split by the characteristintgrest (e.g. gender, classification (urban/jyral
district) and frequency and descriptive analysiseneonducted for each disaggregation. New
variables were also computed in SPSS based omotleeted data such as ratios of students per

toilet and percentage of schools that meet stasdard

RESULTS

Condition of WASH services post-intervention

Water supply

Water was available the day of the visit at 95%the# schools, with 85% of water systems
functioning properly and 15% functioning but withaddressed repair needs. The main water
source at three schools was constructed as pahed?WASH Project; all rainwater catchment
systems. One had empty water storage tanks angvés® functioning with water available. All
the project schools were meant to receive drinkiager fountains: 25% of these are still in use;
the other 75% are incomplete or the faucets weokdmr off by students or the outside
community. Of the 25% that are in use: 100% hacwavailable from the fountains the day of
the visit, but half of them are in poor structucaindition with repairs needed and 75% have

standing water nearby providing a breeding growmarfosquitoes and associated illnesses.
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Despite access to “improved” water supply at al skshools, 90% of schools’ water is untreated
and there is evidence that at least 27% of therwaterces are unfit for human consumption.
Chlorination at the water source is reported by 58%chools, but total chlorine residual was
found at only 10%; in urban schools only. Free ghi (chlorine available for pathogen
disinfection) was not found at affy Of the schools without chlorine residual, totaliform
bacteria were identified in all samples, rangingnfr10 to over 4000 CFU/100 nfE.Total
coliform bacteria are a group of closely relatedystty harmless bacteria that are naturally
present in the environment, but their presencesgareidea of the general quality of the water,
and for treated water indicates a problem withtteatment or distributiorE. coli, a specific
type of total coliform bacteria that indicates fecantamination, was identified in 5 mL samples
at 27% of schools, ranging from 10 to 50 CFU/100fRigure 8)>* Chemical and metals testing

was not conducted.

Schools with multiple water sources typically hatk source that was considerably safer than
the other. Of particular concern is the contamorabf classroom water buckets in comparison
to the main water source from which the water walkected (Figure 8). 55% of schools
evaluated have classroom buckets. These are thypicavered but students collect water by
dipping their cups into the bucket, likely contaating the stored water in the process. At almost
half the schools (45%), students drink water frolassroom buckets and the presence of
functioningdrinking water fountains or the addition of taps exsting buckets may limit the

increased contamination observed in the storedidignvater.

22 The World Health Organization recommends a minimesidual concentration of free chlorine of 0.2 Imaf the point of
delivery (WHO, 2008)

2 There is no guideline for total coliforms recommed by the World Health Organization.

24The World Health Organization guideline frcoliis 0 CFU/100 mL.
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Figure 8. Example of water analysis results: (1) uncontaneithaf?) total coliform bacteria (re
& E. coli(blue), (3) watecollected from source (left) & from classroom wabecket (right

All of the schools’ drinking water is provided ttudents from the school’'s main water sot
without further treatment. Even in schools where ghincipal was aware that the main we
source was not treated, chlorine was not used duwltural reasons and an aversion to
taste/odor. Most students interviewed say they tilee water at school because it doesn't t
like chlorine, though one student doesn’t drink weger at schc because it is not chlorinate
and she brings her own chlorinated water from handicating that there may be potential
increased chlorine use through promotion stratelggsed on why these families decided to

chlorine.

Regarding water quaty and reliability, principals feel they have irfiBcient water to meet th
needs of their students and encourage good hygmeiading water for drinking, handwashi
and cleaning at 37% of schools, and 42% of schavémsources are not reliableoughout the
year or day. Of the schools with an inconsistertewsource, 29% report seasonal changes ¢
cause, 57% attribute the water shortages to opesadtichallenges such as breakdown of
community system, insufficient water pumped to tbermunity tank and cuts durir
refurbishing work after an earthquake in 2009, a4#b say the main reason is cultural sucl
the community not wanting to pay for the water tport the pump costs or water being wa:
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and draining the community tank. None of the reasbehind water shortages were a direct
cause of school water management by the schookrendchool-community link may have a

large influence on water supply at the school.

Sanitation

Despite intervention, only 15% of project schoodsédr adequate access to sanitation defined as
access to improvéd functioning toilets where the number of studeper facility meet
international standards for schools in low-costirsgs$: 25 girls per toilet and 50 boys per toilet
and urinal (Adams, 2009). Due to the low prevalesicerinals, schools with 25 boys or less per
toilet were considered to have sufficient quartitid toilets for boys. Student per toilet ratios

range from 22 to 84 students per toilet.

Toilets were constructed or repaired at all progattools, including mostly flush toilets to septic
tank, with pit latrines at three schools. Most sithohad additional toilets from before the
WASH Project that could still be used, but the iméation was intended to increase the quantity
of toilets available at the schools. Two to threarg post-intervention, 65% and 29% of WASH
Project toilets are functioning and clean, respetfi The most common maintenance issues
observed are broken flush levers and toilet tanksped or fallen doors and malfunctioning or
broken locks (Table 14). The WASH Project toilepedfically, had frequently broken toilet
tanks and flush levers which may be due to the pgitentage of flush toilets installed by the
WASH Project instead of pit latrines. Pre-existindets, more commonly pit latrines, had more

challenges with the building structure and brokemgssing toilet seats (Table 14). Due to the

% Improved sanitation includes flush toilet to pipsiver system or septic tank, ventilated improvie@MiP) latrine, pit latrine
with slab, or composting toilet
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nature of pit latrine design, most pit latrines atil usable despite the repairs needed, whereas
flush toilets are often unusable when the flustetew tank is broken. This may be a reason for
the increased percentage in both the “good” an@r‘poategories in comparison to pre-existing
toilets. When the flush toilets work, they are ad@ption, but when something breaks, they can
easily become completely unusable. Building stmectahallenges identified in many pre-
existing toilets could be due to the older agehefrnajority of pre-existing facilities. The age of

the facilities does not correlate with the ovefatictionality of the toilets however.

Table 14. Common maintenance issues for WASH Project ancpisting toilets

Component WASH Project toilets Pre-existing toilets
doors, doorknob/lock 42% 47%
toilet fixture, tank, flush lever 92% 53%
toilet seat 17% 33%
building structure 8% 40%
sewage pipe/septic tank 8% 0%

Breakdown of school toilets has a substantial irhjmacsanitation access: if all toilets at the
school were functioning and in use, 30% of schaslaluated would be considered to have
access to adequate sanitation, doubling the cuwane of 15%. Only 73% of usaBfeschool
toilets are functioning and in use, reducing thecgetage of schools that meet international
standardS for the number of students per toilet from 80% #0% (if all usable toilets were
functioning and used) to 45% and 20% (currenthcfioming and used toilets) for boys and girls,

respectively (Figure 9). These findings indicatat tholutions to low school sanitation coverage

% These calculations do not include unimproved tsiter pit latrines that are out of use due to fils, unsafe slabs, and/or

irreversible weather damage to the building stmectu
27 |nternational standards are based on WHO/UNICERYR
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rates will likely include more than just new comstion, but a focus on maintenance and

acceptability of current and future services.

100 -
©n | If all toilets function and are used
_§ 80 - Currently functioning and used toilets
@ 60 -
k]
= 40 -
S 20 - 45
2 20

O = T 1

Meets student to toilet ratio for boys  Meets student to toilet ratio for girls

Figure 9. Percent of schools that meet standards for the aupnftstudents per toilet, currently
and if all usable toilets were functioning and geu

Toilets were considered acceptably clean (rankiggod”) at 26% of schools. The WASH
Project-funded toilets tend to be dirtier than pxésting toilets, but this could be due to the
students’ preference for the WASH Project toilets keported by many principals and students)
and therefore higher usage rates (Table 15). Steqeeferences are likely linked to the more
child-friendly facilities implemented: the WASH Reoct-funded toilets (both new construction
and rehabilitated toilets) on average have begbtihg, ventilation, privacy and smell than the
pre-existing toilets (Table 4, Table 15). Despitgpiovement over previous sanitation services,
the provision of toilet paper remains a challengd may diminish the positive influence that
school toilet use may have as feces were frequdatigd smeared on the toilet walls in the
absence of toilet paper. The majority of schooR%} keep toilet paper in the classroom for
students to bring with them to the toilet, 16% kéafet paper at the toilet facilities, and 26% do

not provide any toilet paper and students are drgddo bring their own.
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Table 15. Condition of WASH Project-funded and pre-existingets

Category Source Good (%) Fair (%) Poor (%)
Structural Condition WASH Project 29 3 3
Pre-existing 17 72 11
Cleanliness WASH Project 22 39 39
Pre-existing 33 50 17
Lighting WASH Project 56 44 0
Pre-existing 28 39 33
Ventilation WASH Project 44 56 0
Pre-existing 22 67 11
Privacy WASH Project 83 11 6
Pre-existing 56 33 11
WASH Project 56 39 6
Smell -
Pre-existing 33 50 17
Hygiene

Handwashing was a focus of the WASH Project andhinghwater sinks were installed at a
number of project schools. Two to three years |66 of these sinks function. However,
WASH-Project sinks tend to be in better structwahdition than pre-existing facilities (Table
16). Sink taps are the most commonly broken compipri@ucet knobs are often broken off or
the tap is loose from the sink structure (Table. Dgspite intervention, only 33% of schools
have adequate handwashing facilities, defined sgffecient quantity (at most 40 students per
handwashing poif) of functioningrunning water or bucket-collected facilities withap and

water available.

28 A ratio of 40 students per handwashing facilithésed on the common standards in the region é03tudents per
handwashing point.
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Table 16. Condition of WASH Project and pre-existing sinks

Good (%) Fair (%) Poor (%)
Structural Condition WASH Project a4 38 19
Pre-existing 29 14 57

Table 17. Common maintenance issues for WASH Project ancpisting sinks

WASH Project sinks Pre-existing sinks
tap 100% 67%
sink structure 13% 17%
drain/drain pipe 25% 0%

Soap is available to students at 95% of schoolsdas principal response, but was observed at
only 45%. Both soap and water were available fordaashing at 40% of schools the day of the
visit. Principals at 40% of schools report provglihand-drying materials, but towels were

observed at only 15% of schools and were seen husiad at 5% (one school).

Equity considerations

Drinking water facilities that cater to small chigsh and students with physical disabilities are
provided at 58% of schools, but none of the schbalg toilet facilities accessible to students
with physical disabilities, including one schoohttouses a special education program which
includes multiple students with physical disatkekti At 80% of schools, separate toilet facilities
are provided for all boys and girls; 5% providea@ape facilities for the older students only. The
remaining 15% divide toilets by class instead afidgr. Students interviewed did not express
concern over sharing facilities however and rembttet they liked having a toilet specifically

for their class with a key kept in the classroonthetd others couldn’t use it and “mess it up”.
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I nfrastructure improvements from 2007 to 2011

Compared to the 2007 assessment (Enedu 2007), sehogls have seen improvements through
the WASH Projeé. None of the schools had drinking water fountgimeviously and their
installation provided students a safer option tklEssroom buckets. The average number of
students per toilet improved slightly from 53 tofét boys and 44 to 42 for girls; this includes a
7% population growth at the schools between 20a¥ 2011 and only considers functioning
toilets. Some schools abandoned their old toilésr ahe WASH Project implementation as
many were in a very poor state, having less offéecieon toilet quantities but offering a safer
and preferred option to students compared to teeiqus sanitation option. At one school, the
male students did not have any sanitation fadgliied the WASH Project provided a remedy to
this situation through facility construction andngation promotion. In 2007, there were no
toilets accessible to students with physical digads and this was not remedied by 2011. The
greatest improvement between 2007 and 2011 wasssdece running water handwashing

facilities which increased from 32% of schools @%8based on access to functioning sinks.

Student knowledge and practices post-intervention

Hygiene knowledge

Most (85%) students interviewed listed both timesnmted in WASH Project posters and
educational materials, “before eating” and “aftemg the toilet”, as important times to wash
hands, and 83% reported the reduction of illnesga @asason that handwashing is important.
When asked for how many seconds they think pedpdeild wash their hands, 13% said 20

seconds (the time recommended in hygiene educatatarials used in the WASH Project).

2 Further structural improvements and design chahgssd on the evaluation are provided in Appendix F
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About half (51%) of students interviewed were nbteato list a correct method of water

treatment saying they didn’t know, the water woluéle to be thrown away because there is no
way to make dirty water safe again, or listing agffiective water treatment method such as
adding protein to the water. The other 49% of sttelevere able to list at least one method of

water treatment, including boiling (46% of respa)séltration (29%) and chlorination (25%).

When asked what they would include on a posternmdimg other students how to properly use
the toilet, 98% of students were able to list asteone reminder relative to proper toilet use. The
most common reminders included keeping the tolerg flushing the toilet, not throwing toilet

paper or garbage on the floor, and not going tddhet on the seat or floor (Table 18).

Table 18. Most common ideas from students of reminders of toproperly use the toilets

Total (%) Girls (%) Boys (%)
Keep clean 51 52 50
Flush toilet 42 62 20
No TP/garbage on floor 42 52 30
Don’t go to the bathroom on floor/seat 37 38 35
Don’t play/respect toilets 22 14 30
Don’t write on walls 20 14 25

Hygiene practices
During school visits, no student was observed usimg classroom handwashing basins or
bringing soap or toilet paper from the classroomthe toilets. It was not possible to observe the

handwashing basin in every classroom and handwgsimay have occurred that was not

80



recorded, but evidence of handwashing in the aassrbasins was not seen, including schools

where classroom basins were the only option fodhashing.

Of the students observed, 20% scrubbed their hasttissoap and water after using the toilet
facilities (Figure 10). Soap was available to 70#4h® students observed (observations were
only conducted at schools with functioning handvieghacilities of some type); either at the
sink (37%), in the classroom (54%) or in the tos&ll (9%). 28% of students that had soap
available to them used it; 76% when soap was &dailat the handwashing facilities and 0%
when soap was available in the classroom (Figune @8% of the students who had soap
available to them in the classroom but not at thnk,swashed their hands with water;
encouraging evidence that if soap had been readidylable to them, they likely would have
used it. On average, girls were more likely thagsbtm wash their hands after using the toilet

(Figure 10).
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Figure 10. Percent of observed students that washed theirshadtel using the toilet
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Based on observation, 74% of student toilets shoiwgztoper use including graffiti on the

walls, feces on the wall/seat/floor, garbage aildttpaper thrown on the floor, leaving the toilet
unflushed and putting items other than toilet papethe toilet, despite most students listing
these things as improper use of the toilet. Onteoistudents were interviewed however and

these issues could be coming from the younger stade

Student satisfaction asan indicator of water and toilet use

Student satisfaction with the water and sanitasiervices are discussed as an indicator of water
and toilet use. Student likes and dislikes aboutecu services provide insights into what may
encourage higher usage rates. Despite the poor gaédity at most schools, 90% of students
interviewed said they drink the water availableseltool and 75% report satisfaction with the
water. The most common reasons that students ilghikkel the water are presented in Table 19.
There is a common dislike of chlorine reported tmdents and teachers, but due to the low use
of chlorine in the schools this does not appeairexguently in Table 19 as it might if chlorine
were used. When the students who said they likewvtiter because it's “clean” were asked how
they know it's clean, 44% said because it lookargl83% said because the community water

board adds chlorine, and 22% said because the baded cleans the tank.

Table 19. Reasons why students like and dislike the schotéiwa

Reasons Don’t Like Water % of Students Reasons Like Water % of Students
Bad taste/smell 10 Clean 19
Looks dirty 6 Cold 19
Unsafe 4 Tastes good 8
Too much chlorine 2 Makes me not thirsty 6
Don’t know where it’s from 2 Gives strength 6

Similar to bottled water 2
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Most (95%) students say they like the school teildihe most common reasons students report
for why they like or dislike the toilets are listedTable 20. Other aspects of the WASH Project
toilets that students mentioned they like (noteliisin the table) include tile, windows, close
proximity to the school building, that they are neand that they don’t smell. Many students like
the flush toilets, but if water is not always aghie, they may not be appropriate and students

report lack of satisfaction with the toilets whé&ey could not flush them due to a lack of water.

Table 20. Reasons why students like and dislike the schaleit$o

Reasons Don’t Like Toilets % of Students Reasons Like Toilets % of Students
Afraid someone can open door 5 Flushes/Sewerage 31
Smell bad 3 Clean 21
Can’t flush when no water 3 Has sink to wash hands 10
People wait outside 3 Nice paint/color 10
Dirty 3 Good toilets 8

Built well 5

The influence of management structures and intervention strategies on sustainability

Examination of management and implementation setveslucidate possible reasons behind
schools with WASH services in good and poor coaoditiManagement structures for school
WASH, including maintenance responsibilities ananping, are discussed, followed by a brief
look at local perspectives on WASH Project succkastly, factors statistically associated with

well-maintained facilities are presented.

School WASH management
According to school principals, damage to WASH Ifies is typically caused by poor quality
materials or construction (mentioned by 68% of st$)o vandalism (53%) or improper use by
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students (37%). Despite frequent repair needs dubese causes, none of the schools have a
written maintenance plan for the water and saomafacilities at the school. One principal
thought having a written maintenance plan wouldlg®od idea, but many don't feel they need
a written plan suggesting they have an adequateleystem in place. At some schools, usually
where the principal has been there for some tinmmrawritten maintenance system seems to be
working well while at others there is no clear systfor maintenance, written or otherwise, and
the facilities are in poor condition. The WASH R maintenance training was intended to
support on-going maintenance, but only 10% of stshace still in contact with the community
representative that attended the training. Thoaeadtiended felt it could be more practical and
with more people from the communitif: would have liked to have more practical workslsop
where parents and teachers could practice howxtthieé plumbing. The ITVET workshop was all
theory” (Principal). Where the school is still benefittirgm the WASH Project maintenance
training, the representative is a teacher or poaicat the school, not a community member. 15%
still have the maintenance kit and manual providedng the training and these principals
expressed their utility*We have used about 80% of what was provided inntlagntenance kit
and the manual and kit complement each other w&llhe manual has been useful in order to

find part names’

In the absence of the community representativaeachthrough the WASH Project, facilities are
frequently repaired by school staff with occasiosapport from parents and/or hired labor
(Figure 11). Repairs are usually paid for out of the schoadldet depending on the extent of
repair needs and the PTA/parents and/or school geament provide assistance at some schools

(Figure 11). The community water board or municipater managers are responsible for the
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main water source for the school at 85% of schddis. other 15% of schools manage their own
rainwater catchment or well. Based on these managenesponsibilities, both the school and

community should be involved from the beginningtasy are ultimately responsible for upkeep

over time.
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Figure 11. Who conducts and pays for repairs to WASH facsitie

The school provides their own cleaning suppliesl@®% of the schools with occasional
assistance from the PTA or donations (both mentidme 5% of schools). Soap is purchased
from the school budget at 80% of the schools. lpals also mentioned support from
PTA/parents (15% of schools) and donations (15%)sfmap. Teachers are responsible for
purchasing soap for their class using their peidshmals at 5% of schools. If toilet paper is
supplied at all, it is provided by the school at¥®8parents at 26%, teachers at 11% and
donations at 5%. Students are involved in toileaining at 90% of schools, sometimes with the
help of teachers (Table 21). At one school, taileaning was considered a form of punishment

for students when they misbehave, however.
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Table 21. Who cleans the toilet?

Group Percent
Students 58%
Students & Teachers 26%
Teachers 5%
Hired Cleaners 5%
Group of Paid Students 5%

L ocal perspectiveson WASH Project success

Principals at 20% of the schools say they are hapifty the WASH Project, specifically that
“They are very good toilets. | am very pleased d&rapplaud them? “we are grateful for the
assistance we received. It made a tremendous ingraour lives’; and“l said ‘wow!” when |
saw the WASH Project toilets because most schoolsd here dont normally have nice toilets
like that”. Another 25% reported that they were somewhat hafipgont like where the
washbasins are located because of vandalism”; “lulWdobe happy if it met full needs (more
toilets & urinals), but I'm satisfied”; “The sitesi good, but they keep breaking”; “I'm 75%
happy with the project because it's also our faliltve push, [the facilities] will work”The 55%
of principals that were unhappy with the projectrevemostly frustrated with a lack of
consultation prior and during implementation aslwaslthe lack of completion of some facilities:
“At first | was happy with the WASH Project, buethstarted to notice the poor quality as things
began to break and leak after only five months”th§ facilities] are incomplete and poor
quality”; “I wanted a consultation before the staof construction. It is poor and inappropriate

construction and unfinished work”; “I dont like vene they put the drinking fountains. It is

unhygienic”.
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The infrastructure listed in the Ministry of Educat WASH Project Accomplishment report was
fully completed in 45% of the schools; 5% did nobl if everything was completed because
none of the current teachers were there duringamphtation. The other 50% of schools were
missing something ranging from small finishingstsas drinking fountain faucets, to the gutters
and tanks for a rainwater catchment system, to thilet building structures that were not
completed:“The toilets were incomplete: the sewage pipe was fanctioning and we were
given a key that did not work. We had to break ma @omplete things and buy new locks”
(Principal);“Things were completed but | had to push [the caator] to finish it and | worked
with the Alcalde (Mayor) and Village ChairpersoPrincipal). One principal pointed out the
duplicity in teaching hygiene education without quiate facilities to practice behaviors, saying

“what will I show kids if the facilities are incortgte”.

Of the schools visited with staff that were preséating the WASH Project implementation,
25% of schools report that the school itself wasived in the planning and implementation
stages?We chose the location”; “located a spot for toikeand asked for fountains to be away
from bathrooms”; “there was a meeting and we gamput”. 25% say they were somewhat
involved: “[our] desired location was not listened t¢™l attended meetings and gave input”,
and half of the schools state that they were netlied in the planning and execution of the

WASH Project at their school.

There is a Parent Teacher Association (PTA) at ®%chools. Based on those schools with a
staff member who was there during project implemgon, the PTA or surround community

was involved in planning and implementation at 1gP%6choolsthey helped to go through the
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town board for septic issues and some fundraisedobinteered”; “assisted with painting and
replaced tile for free”25% say they were somewhat involvé@ne parent went to maintenance
training”; “a parent came to WASH Project meeting™initially, but the contractor just

proceeded”,and 58% say the PTA or community was not involvethe planning and execution

of the WASH Project.

Factor s associated with the condition of school WASH services

School and community involvement in planning andglementation correlate strongly with
principal and school staff satisfaction with thepaus of the WASH Projectl§=0.689, p<0.001
for school involvement and=0.745, p<0.001 for PTA/community involvement). Bveore
promising, school and community involvement upfralso correlate strongly with the structural
condition of the WASH Project toilets two to thrgears later Tg=0.762, p<0.001 for school
involvement andI=0.532, p<0.001 for PTA/community involvement). Guommity support,
financial or in-kind, is also associated with wal&intained toiletseE=0.537, p=0.009). Based
on the evaluation results, facility age, studemtstpilet ratios, and toilet type are not assodate
with the structural condition and functionality thie toilet and may be more influenced by staff

interest and financial capacities at the schoohfamtenance.

WASH Project impacts

Potential health and attendance impacts

Health, attendance and national exam score dataetasccessible disaggregated by individual
schools and health/attendance impacts are notaealuln any case, these impacts are difficult

to measure conclusively due to the multiple factiist can influence health, attendance and
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school success. It has been shown conclusivelyemiqus studies, that health improvements
result from the behavior changes facilitated byaldé access to WASH services, and the
measurement of these changes is likely to be easiere reliable, and more useful as a
diagnostic tool than attempts to measure healtlaatspdirectly (Cairncross, 1990; Cairncross &
Shordt, 2004). In this context, the data on hygipragtices (including handwashing practices),
structural condition and cleanliness of facilitiasd reliability of access that were collected in
the evaluation provide insight into the hygienicndiions that facilitate improvements in

children’s health. However, principals’ opinions WASH Project impacts and thoughts on
absenteeism, as well as student-reported healtlatdance at WASH Project schools for the
previous two weeks are presented subsequentlydeider a general idea of the illness and
absenteeism rates at the schools. Due to time reamtst ethical concerns, and lack of nearby
control schools due to how WASH Project schoolseweelected, control schools were not

included in the evaluation.

Almost half (47%) of principals interviewed say yhieave noticed a difference because of the
WASH Project, providing examples specific to chaldis hygiene behavior, such ‘@hildren

are learning how to use [flush] toilets and washts’;"students seem healthier and | dont
think the kids go in their pants anymore”;“The seuids choose the WASH toilet over the old
toilet. Some students would hold it because thdyndit want to use the old toilets”;"The
students wash hands quite a bit fiohough anecdotal these examples, offer insigid i
benefits as seen by school principals. Most prisigaid that absenteeism was not a concern at

their school, particularly at schools that chargadents money for student absenses. However,
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according to principals the most common reasornisdinia and boys are absent are identified in

Table 22, along with the common reasons studeptetrér being absent in the past.

Table 22. Most common reasons for absenteeism reported hgipéls and students

Principal Response* Student Response*
Girls (%) Boys (%) Girls (%) Boys (%)

Iliness 78 89 Never absent 44 30
Helping at home 61 5 llIness 28 55
Working in the fields 0 50 Family emergencies 11 10
Menstrual cramps 22 0 Helping at home 6 10
Don’t want to come 0 11 Injured 0 15
Working 0 5 Don’t want to come 11 5
Gang activity 0 6 Suspension 6 5

Working in the field 0 10

Hunger 6 0

* Some of these reasons may be underrepresenteld,asuhunger, menstrual cramps or not wanting tmedo
school, due to the private nature of the questioth @mbarrassment.

Student interviews during the evaluation (dry seasbow that 24% of students had been sick in
the previous two weeks with various illnesses (8287°. 60% of these students were absent
because of their illness, resulting in 15% of alldents interviewed being absent due to an
illness in the previous two weeks. 10% of studevese absent for a reason other than illness,
including helping at home, healing injuries, hedwaand feeling weak (possibly hunger), and

appointments or errands scheduled by their parents.

Table 23. Student illnesses from the previous two weeks

lliness reported % of students
Fever 30
Vomiting/stomach ache 20
Cold/flu 20
Cough 10
Dehydration 10
Long-term/genetic illness 10
Chicken pox 10

30 A recall time for illness/absence of two weeks wasd; the maximum recall time recommended (BlumFaathem 1983).
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Based on these data, WASH in Schools programs dlamrisider a holistic view to provide a
safe and welcoming school environment that includes is not limited to WASH facility
construction. Motivations beyond health and atteedasuch as promoting healthy practices as
part of a well-rounded education, ensuring a childght to education which includes WASH
facilities and hygiene education and providing am@meple of health infrastructure for the

surrounding community, should also enter into paogming rationale.

Holistic programming such as integrating WASH wstthool nutrition and deworming programs
may increase the potential for health, attendamzk sthool performance impacts. Based on
feedback from the schools, incorporating WASH wileding programs may have a positive
impact on student focus, performance, and behawmi@chool, as one teacher expressed that
“they tend to be much more interactive and lessraggjve” The positive effects of proper
nutrition can be supported by school WASH but miatni during the school day is not addressed
in many schools. Teachers at one school recommeéiadgdvernment assisted program where
parents were still required to pay a portion of tineal cost and teachers could be more discreet
about making sure that those students in needhgefbod for free and the program is not taken
advantage of’ Currently, 26% of schools evaluated have a fepgnogram that offers food for

free or at a reduced cost to low-income students.

Community involvement and impact
Most schools report that they do not have a stilorigto the surrounding community: 6% of
schools say they have a strong link to the commiub% say moderate, 22% say weak, and

17% say there is no link at all. With respect to 8\ specifically, 42% of schools report that
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the community is involved in hygiene related ati@sd at the school including community
cleanup campaigns and parents in the health caters®ming to speak to students. Regarding
“Personal Sellers”, the community outreach armhefWASH-Project, 20% of school principals
remember the program where young adults in the aamitgnwere trained to go to homes and
conduct questionnaires and promote WASH, and stidlgasthough the program had potential,
it needed additional support and follow-througihremember the Personal Sellers program but
it didn’t last — maybe a week or two”; “| rememb#re program, but | don’t know much about
it"; “The stipends were not given out to the stutkerand there was no follow-through. One
training was not enough. But, the idea is a gooé.dh just needs more support to motivate

students”(Principals)

In schools where the facilities are complete andl-maintained, the WASH Project facilities
serve as a positive example and may impact WASIkepin the community through children,
though the extent of these impacts deserve furthestigation:*Most of the community does
not have toilets — | would say there are about pitdatrines for 40 families, and the rest use the
bush. The students are exposed to toilets at samblthey definitely ask parents to get them,
especially in the rainy seasor(Principal); “I told my parents to put gas inside the toilets to
prevent mosquitoes. They did it and it helpéniale student);Sometimes | tell [my parents]

about health, | tell them about handwashing be&atng and now they doffemale student).

CONCLUSIONS
The Ministry of Education in Belize has risen te tthallenge of evaluating previous programs

to learn from successes and challenges and impiduee programming, an important step
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commonly ignored in the WASH sector (Breslin 2009any organizations are working in the

schools of Belize, but very few organizations retto evaluate the interventions they supported
(as reported by school principals). One reasonmizg#ons rarely seek objective evaluation of
their programs is because this typically exposegnam weaknesses, as the WASH sector is
extremely challenging. However, returning yeargrab investigate long-term outcomes can
serve to improve policy and programming, and tleeeeincrease the likelihood for impact on

those supported by WASH in School programs — achildit is a commendable step in the right

direction and serves as an example for other laadimes responsible for WinS.

The fact that the WASH Project is led by the Minisbf Education increases potential for
program accountability, sustainability over timegdascalability to the national level. This is a
challenge for WASH in Schools programs in many ¢oes and is an admirable feat for Belize.
In schools where facilities were complete and aagntained, there is a noticeable improvement
in WASH at the school. Where drinking fountains &ractioning, students have access to a
much safer drinking water option than the classrobutkets which are rarely cleaned
sufficiently or have proper lids and taps, creatingreeding ground for microbes from students’
hands and cups used for dipping. Many schools g poor sanitation facilities before the
WASH Project implementation and the new toiletsvated these students with a positive
example of safe sanitation in communities wherket®iare often regarded as a dirty practice to
have near your home and a breeding ground for nitoggu Previous examples of toilets in the
school/community were often less than delightfubéonear, let alone use. The ratio of number
of students per toilet is high in most schools, dmetvding could be greatly alleviated if schools

used and maintained all the useable toilets availabtheir school. Toilets in good condition
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were seen unused for multiple reasons that do aotawt the construction of new facilities to

decrease the ratio of students per toilet. Degpigat improvement in school sanitation as a
result of the WASH Project, there were no toilatsessible to students with physical disabilities,
including a school with a special education prograhese inequities deserve further attention at
the national policy level. Though there are stiitanber of schools that do not regularly provide
soap for student handwashing, there is promisindeece that students are likely to wash their

hands (76% of students observed) when soap anthgunwater are available near the toilets.

Incomplete facilities and lack of local involvement project planning and construction were
expressed with disappointment by principals at mlver of schools. Schools that were left with
incomplete infrastructure report greater leveldraktration and at times mistrust which could
hinder future intervention and government monitgril\t some schools, the projects were
completed initially, but have not been maintainBdorly-maintained services were associated
with a lack of involvement of the school and PTAfoaunity in project planning and execution.
Some schools reported that they were not able kpewith the high levels of vandalism and
others were waiting for the Ministry of Educatiandonduct repairs. The fact that some schools
are waiting for outside assistance for maintenamesls highlights the lack of ownership felt by

schools and communities that should be addressatdtfre beginning of the program.

A number of principals noticed a positive differenn student hygiene behavior after the WASH
Project, specifically that they are using the toflastead of holding back their bathroom needs)
and washing their hands more frequently. Thouglithead attendance impact data are limited,

these positive behavior changes are promising. thohdilly, at schools with well-maintained
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services, there is potential for students to a@gents of change in their families as revealed by

teacher and student examples of bringing WASH ngesshome.
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CHAPTER 6

IDENTIFYING PATHWAYS TO CONTINUED MAINTENANCE OF SCHOOL
SANITATION IN BELIZE

Christie Chatterley, Karl G. Linden, and Amy JavekAwill

This chapter has been accepted for publicatiom&édournal of Water, Sanitation and Hygiene for &lepment

ABSTRACT

Despite an increasing focus on school-based wadanitation and hygiene (WASH)
interventions in less-developed countries, we laokunderstanding of what combinations of
conditions are sufficient for their continued maimince post-implementation. We use a novel
method, qualitative comparative analysis, to deileemvhat pathways lead to well-maintained
school toilets, as an indicator of continued maiatee of WASH services. Results from 15 case
schools in Belize reveal five pathways to well-mained school sanitation, and three pathways
to poorly maintained services. Common conditionghi& pathways to well-maintained toilets
include local involvement upfront, quality constiioa, and the presence of a local champion;
while conditions common in the pathways to poorimmained toilets include the absence of the
aforementioned conditions, in addition to vandaliamd a lack of community support for
maintenance. The familiarity of the technologysscammon in the pathways to well-maintained
toilets as poorly maintained toilets, suggestingt tthough technology choice is important,
quality construction and social conditions may havestronger influence on maintenance.
Qualitative information is presented to supportHar discussion of the six conditions, including
factors linked to their presence that may suppogrovements in Belize and have implications

for school WASH services in other low-income sefsin
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INTRODUCTION

School-based water, sanitation and hygiene (WAS8t#rventions have the potential to improve
student health and attendance; boosting childrabikty to take full advantage of educational
opportunities (Bowen et al. 2007; Freeman et al120Unfortunately, despite increased efforts
to improve school WASH in less-developed countrsesyices are often poorly maintained over
time (e.g. Njuguna et al. 2008; SWASH+ 2010). Po@mintenance resulting in broken down
and/or unhygienic facilities can have multiple nepssions. One, the behavior change necessary
to realize the potential benefits of WASH is unlk& services are unreliable or unhygienic
(Cairncross 1990; Cairncross & Shordt 2004); aasibnn that may even present a health hazard
(Koopman 1978; Hunter, Zmirou-Navier, & Harteman®0?). Further, facilities that are not
maintained leave children with an exiguous undeditey of the importance of WASH,
jeopardizing the potential capacity for positivepast at the household-level where behavior
change is also desired. Additionally, if facilitibseak down before their expected lifetime, the

effective annualized cost of service provision @ases rapidly (Hutton 2012; IRC 2012).

For these reasons, on-going maintenance of schadbhVfacilities is a crucial first step to

behavior change and anticipated health impactsyedsas to effective resource utilization in
school WASH interventions. Therefore, it is impematfrom both a humanitarian and economic
perspective to understand what conditions fosterdbntinued maintenance of school WASH

services post-intervention.

Conditions that promote continued maintenance bbecWASH services have been posited in

prescriptive literature (e.g. IRC 2007; Mooijmaraét2010; Abraham et al. 2011). However, we
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lack evidence of their collective effects and thdfisiency of their aggregated presence to
promote continued maintenance (Snel 2004; Sabdal. €011). Due to resource limitations,
establishing all the conditions suggested in ttexdture may not be feasible and there is a need
to identify which combinations of conditions asafficientfor a high likelihood of continued
maintenance in order to improve effective resouatlecation. Further, the pathway (i.e.
combination of conditions) most appropriate in eashntry, district, or even school, may differ
due to local management dynamics or economic dondiln these cases, if multiple sufficient
pathways are identified, there can be flexibilindaadaptability of which conditions are targeted

based upon the specific needs and capacities.

As a result, this research investigates the colleatffects of conditions that are postulated to
influence the maintenance of school WASH servibesugh systematic comparison of pathways
to well-maintained facilities that are absent isemof service neglect. Specifically, we analyze
empirical case data from a school WASH interventionBelize, using functionality and
cleanliness of school toilets as an indicator of S¥Amaintenance. We hypothesize that all
sufficient pathways to well-maintained toilets wilhclude both social and technological
conditions, with community support for operationsdamaintenance (O&M) as a necessary
condition, particularly since schools in Belize dot receive government support for school
operation, leaving schools to rely on often inadeggschool fees (e.g. school fees range from O
USD to 7.50 USD/student/year at case schools) @iiniof Education Belize 2012). However,
beyond these hypotheses, this exploratory reseallovs conditions to emerge from the

empirical cases. Results may inform Ministry of Ealion (MoE) policy and programming
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improvements in Belize and provide further insiggrtschool WASH programming on a global

level.

Conceptual framework: social & technological drivers of continued WASH maintenance

Due to the limited empirical literature specific fee school setting, we discuss the available
evidence from school WASH studies, followed by satipg data from community- and
household-level research. As an indicator of schNdAISH maintenance, clean toilets have been
associated with water availability and teachersiolmement with the school management
committee (SMC) to address O&M needs in Kenya (Npayet al. 2008), and with active
student health clubs in India, though the authate the link between student engagement and
active teachers and parents, which may be of gredteence (Mathew et al. 2009). Expanding
upon this work, Saboori et al. (2011) highlightbé taforementioned studies as the only school
WASH sustainability literature available and cooited further evidence from 55 schools in
Kenya identifying common characteristics of the twmost successful schools (based on the
presence of handwashing water and treated drinkistgr). These included the presence of at
least one teacher who had been trained during mmguéation, an active SMC involved in
WASH activities, the inclusion of WASH in the schdmudget, and teachers’ observation of
health benefits resulting from the intervention.wéoer, the authors identified nine other
schools that shared these traits and yet did nadt rtfee majority of their success criteria,
suggesting that these conditions are insufficierdrtable sustainability. In response, the authors
highlight potential drivers such as the suitabilitf/the technology and financial capacity for
O&M, including community support. The influencetethnology is also suggested by Njuguna

et al. (2008), where students and teachers idedtfieak construction of school flush toilets as a
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reason for frequent breakdown, and the need fornoamity support and associated local
participation in planning and construction is peditn a number of school WASH reports (e.g.

IRC 2007, Moojiman et al. 2010).

Evidence from community and household WASH studielo this intertwined relationship
between social and technological conditions andnded to investigate their collective effects.
Marks and Davis (2012) found a strong associatietween user participation in water projects,
including decision-making and substantial capit@htabution (i.e. the equivalent of a typical
household’s monthly income), on sense of ownershipch is thought to be linked to service
longevity. However, a study in rural Ghana foundttldespite high participation upfront,
including cash contributions beyond the typical $&hold’s monthly income, only 60% of
latrines were in operation post-intervention (Radget al. 2007). As a result, local participation
and sense of ownership alone may be insufficiemt dontinued maintenance of WASH
infrastructure, with the authors suggesting thappropriate technology and poor quality
construction may lead to breakdown. This interdépeny is further highlighted by WaterAid
(2011) who suggests that appropriate technologycmuadity construction may increase service
life despite weaknesses in other aspects of O&Mlewdoor quality construction can undermine

even the best efforts to maintain services oveetim

Thus, this study investigates thellectiveinfluence of social and technological conditiohatt
lead to well-maintained school sanitation as ancatdr of likelihood of sustainable school
WASH programs. We analyzed six conditions that @®eérfrom theory as well as case

knowledge, including four social factors of: (1)c& involvement upfront, (2) community
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support for O&M, (3) the absence of community vdistia of facilities, (4) the presence of a
local champion at the school who promotes WASH; &val technological factors of: (5) high
guality construction, and (6) implementation ofeghnology that is familiar in the community

suggesting that spare parts and technical knowdreweadily available.

METHODS

In order to maintain contextual richness and caersition of multiple conditions, we analyzed
empirical data from 15 case schools using qualdatomparative analysis (QCA). We first
discuss the research setting, then describe tHgtigahapproach and finally define and describe

the conditions and cases analyzed.

Study setting

From 2007 to 2009, the MoE in Belize, with supdooin UNICEF, implemented phase | of a
school WASH program in 36 primary schools in thstrtits of Toledo and Stann Creek.
Program schools were selected based on needsfigimi a baseline assessment (Enedu 2007).
Program implementation included community senditrameetings conducted by MoE health
and family life education (HFLE) officers, maintewa training attended by a representative
from each community, a maintenance manual andakitl infrastructure varying by school
needs, including toilets. Of the 15 case schodlshftoilets to septic tank were constructed at
14, while pit latrines were constructed in one sthdue to insufficient water supply. The
number of stalls constructed at each school rarfgach two to four. All facilities were

constructed by hired contractors selected by apdrtieg to the MoE. Despite the high levels of
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district and national government involvement andsgeation and training sessions, many

schools have struggled to continue maintainingstiretation intervention.

Analytical approach

To date, the majority of sustainability studies til,e WASH sector have been based in
guantitative analysis methods (e.g. Njuguna eR@08; Mathew et al. 2009; Marks & Davis
2012). Statistical approaches offer concise andesysic analysis, but trade the contextual
richness of qualitative approaches (e.g. case etudiHowever, while case studies allow
richness, they lack breadth and generalizabilityn (X003; Flyvbjerg 2006). In order to identify
generalizable determinants of continued maintenahe¢ are also based on in-depth case
knowledge, we employ QCA — an analytical method thv&dges quantitative and qualitative
methods by providing a systematic inferential apploto analyze information collected from a
small enough number of cases to maintain data eghrand context (Ragin 1987; Berg-
Schlosser et al. 2009). Because QCA evaluatesthetimfluence of individual conditions, and
combinations of conditions, a further advantagéheée QCA can link multiple pathways to an
outcome. Additionally, QCA uses Boolean minimizatiogic to reduce conditions to the most
logically succinct combinations of conditions th@bduce the outcome of interest. For these
reasons, QCA has been used in a number of sectadentify pathways linked to outcomes
ranging from conflict in developing country pipediand water infrastructure projects (Boudet,
Jayasundera, & Davis 2011) to progress in addrgssalth inequalities in England (Blackman,
Wistow, & Byrne 2011). We are not aware of the os®CA in WASH sector research, but feel
this method is well-suited to study the condititimst promote continued maintenance of WASH

services because (1) there are likely multiple waifs to well-maintained WASH facilities,
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particularly in the school-setting due to the largeamber and variety of stakeholders; (2) a
number of conditions posited in WASH literature nisgy difficult to measure using traditional
guantitative methods, such as the influence of aSMAhampion; and (3) a smaller data set
allowing for more rich and contextual data providesopportunity to identify conditions that

may be lost in large-N quantitative studies.

In QCA, cases are coded for having membershipsiet @f conditions. Because we are interested
in analyzing a dichotomous outcome (i.e. we areredted in the sufficient pathways that
explain schools with well-maintained toilets that mbt explain schools with poorly maintained
toilets), we employ the crisp-set variant of QCAQEA). CsQCA uses a binary coding scheme
where the outcome and each condition in the arsmlgse assigned a value of 0 (non-
membership) or 1 (full-membership) based on infemse knowledge. In order to identify
sufficient pathways, we used the crisp-set analfgsistion in the fs/QCA 2.5 software, which
summarizes the information in a table of coded @ (termed a “truth table”) and uses
Boolean logic, rather than correlation methodstetuce the table to sufficient pathways. We
used the recommended approach to present the edeta solution whereby assumptions are
made based on empirical case knowledge and exigtemy to simplify the solutions (Ragin
2008). Individual conditions can be further anatyze evaluate necessity, where necessary
conditions are those which must be present to yagtérticular outcome, but alone may not be
sufficient (Berg-Schlosser et al. 2009; Jordan let2811). The necessity of conditions and
sufficiency of pathways are calculated through %istency” measures, which evaluate the
frequency with which conditions are present whendksired outcome is achieved. Conditions

with a consistency score of at least 0.9 are cemnsdl necessary, while pathways with a
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consistency score of at least 0.8 are consider#atiesnt (Ragin 2008). A second measure of
“goodness-of-fit” used in QCA is “coverage” whichdicates how well the conditions or

pathways are represented by the empirical casésRi& De Meur 2009).

Defining outcomes of interest

Because maintenance is a necessary step to prbéatth impacts, but is often neglected, we
focus on the outcome of continued maintenance bbdalctoilets. Specifically, we define an
outcome of continued maintenance where all theraragdoilets function properly with no repair
needs (including secure doors and locks) and aredf visible feces. on the floor, wall or seat.
Conversely, schools where all the toilets are iadnef repair (ranging from broken doors and
flush mechanisms to complete breakdown) and hasiblgifeces outside of the toilet bowl are
defined as poorly maintained. These schools arsidered to have toilets in such poor condition
that students do not have access to a functiopingate and clean toilet; a situation known to

inhibit use of the facilities (Njuguna et al. 2008athew et al. 2009; Xuan et al. 2012).

Case selection and data collection

Each school is treated as a case. The 36 schailpahticipated in the first phase of the school
WASH program were eligible for inclusion in the dyu allowing for the greatest time lapse

since implementation, which had occurred two teee¢hyears previously. In order to achieve
maximum heterogeneity over a minimum number of gase purposively selected cases, as
opposed to random selection, as recommended by §Galars when exploration of pathways

to a specific outcome is desired (Berg-Schloss&efeur 2009; Glaesser & Cooper 2011). As

such, the results presented cannot be viewed assegative of the larger population though
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they do provide evidence of sufficient pathwaysaell-maintained school toilets, which may
have broader implications. We selected 17 schoatedb on the following criteria: (1) all the
toilets are either well-maintained or poorly mainéa; (2) there is someone available who was
present during construction of the toilets; andg@8)dents are permitted to use the toilets when
needed. We excluded schools where some of the owour program toilets were well-
maintained and some were poorly maintained, becawesare interested in comparing the
extreme cases of schools with well-maintained \@saorly maintained toilets, and using the
dichotomous variant of QCA. Ultimately, we analyzga@ta from 15 schools: 13 in rural areas
and two in small towns (schools 8 and 14). Faesitat schools 16 and 17 were never completed,
making continued maintenance irrelevant; these wemngoved from the QCA, but quotes and
lessons-learned from the planning and construcfimtess are included to provide further

insight.

With assistance from the district HFLE officers, w@nducted unannounced school visits over
three weeks during the dry season (March), whiclussally the most challenging time to
maintain WASH services in southern Belize. Dataenasllected through systematic inspection
of facilities including a checklist of repair needisnctionality and cleanliness; photographs; and
interviews with principals and teachers. Additidpalo support triangulation of qualitative data,
we interviewed students from standards five and(age 10-15) at five of the schools where
information gathered from other stakeholders waslaan or contradictory. At each of these
schools, students were selected at random froncldss roster for individual interviews. We
continued to interview students until we reachesbthtical saturation with a clear pattern of the

data needed. As a result, the number of studetgssziewed ranged between two and 10 at each
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school. Two focus groups were also held at theididevel with community leaders, women’s
group representatives, and teachers to discussrgmogmplementation at the local-level
including planning and construction, community ilwament, support and satisfaction, as well
as challenges for on-going maintenance. Questioae 8pecific, based on school WASH
sustainability themes promoted in the literature, veell as open-ended allowing for the

emergence of additional conditions.

Free and informed consent of the participants waaimed through a signed waiver by school
principals and verbal consent of students and comitpnumembers. The study protocol,
including consent waivers and transcripts, was @t by the Institutional Review Board of the

University of Colorado, USA, protocol # 0110.37 gapved 10 June 2010).

Selection of conditions

We chose to focus specifically on social and tetdgioal factors to promote coordination

between these often-divided areas in the developreector. Based on iterative analysis of
possible conditions identified in WASH and schooABH literature as well as during data
collection, six conditions that promote well-maintd school toilets were included in the
analysis (Table 24). Though only anecdotally disedsin school WASH literature, the

conditions of a WASH champion and the absence nflaksm were included based on a focus
group we held with HFLE officers in 2010 and cassowledge. Because QCA requires
sufficient variance in conditions between casesartalyze the influence of a condition on the
outcome (as in statistical methods), we eliminatedche conditions that have limited variation

between program schools (Rihoux & De Meur 2009)esEhincluded (1) students per toilet
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ratios, which ranged between 22 and 84 with no maade influence on toilet condition based
on correlation analysis 0.125, p=0.329), which corroborates with findinigesm similar
studies (Njuguna et al. 2008; Mathew et al. 200%at€rley 2011); (2) the presence of a specific
WASH maintenance plan and budget, because no schadleither; (3) O&M training, since the
trained representatives had relocated with the p#are of one school; (4) monitoring, as no
schools had a WASH monitoring plan; and (5) chidséhealth clubs, which were not present at
any school. We recognize that these and many ddogors may be at play in promoting the
continued maintenance of school WASH and encoufaigee work to expand the analysis to

include additional factors.
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Table 24. Coding scheme for outcome acahditions included in the csQCA

Outcome ¢sQCA Code Data Source
I 1: All toilets function including doors and locks (only minor repairs ob .
We' T needed, if any) and are free of visible feces. servation
maintained Il toil . dof . broken d flush Teachers
toilets 0:A t0|. ets are in nee (? 'repalr (e.g. broken doors or flus Students

mechanisms) and have visible feces on the floor, wall or seat
Conditions

Social Conditions
Local 1: School/community was involved in planning and construction and
. their input was incorporated Principal
involvement . . . . .
ubfront 0: School/community was not involved in planning and construction Teachers
P and their input was not incorporated or they felt disrespected

1: Community/parents provide financial support or unpaid labor to
Community help maintain the school toilets Principal
supports O&M  0: Community/parents do not provide any support (financial or in- Teachers

Local
champion

No vandalism

kind) for school toilet maintenance

1: Presence of a WASH champion (person who voluntarily takes
extraordinary interest in WASH at the school)

0: Absence of a WASH champion at the school and limited pro-activity
toward WASH issues

1: Vandalism of toilet facilities by the community was not reported as
a common reason for toilet repair needs
0: Vandalism is reported as a common reason for toilet repair needs

Observation

Principal
Teachers
Observation

Quality
Construction

Familiar
Technology

Technological Conditions
1: Poor quality construction was not reported as a common reason
for toilet repair needs and quality is confirmed through observation
0: Poor quality construction is reported as a common reason for toilet
repair needs and poor quality is confirmed through observation

1: The type of toilet is common in households in the community
0: The type of toilet is not common in households in the community

Principal
Teachers
Observation

Teachers
Students
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Operationalizing the outcome and conditions

The coded outcome and conditions are listed foln sahool in Table 25 based on the definitions
and data sources presented in Tabler2dr! Reference sour ce not found.. When possible, we
used multiple data sources as recommended in Q@#atiire (Basurto & Speer 2012).
Additionally, the first author and HFLE officer cducted observations separately to limit
subjectivity and enhance construct validity. Furtdescription of the coding process, including

examples from the case schools, follows.

Table 25. Truth table for well-maintained school toilets

School Local Community Local No Quality Familiar Outcome
Involvement Support O&M  Champion Vandalism Construction Technology
1 1 0 1 1 1 0 1
2 1 1 0 1 1 0 1
3 1 1 1 1 0 1 1
4 1 1 1 1 1 0 1
5 1 1 1 0 1 0 1
6 1 1 1 0 1 1 1
7 1 0 1 0 1 1 1
8 1 0 1 1 1 1 1
9 0 0 0 0 0 1 0
10 0 0 1 0 0 0 0
11 0 0 0 1 0 0 0
12 1 0 0 0 0 0 0
13 0 1 0 0 0 1 0
14 0 0 1 0 0 1 0
15 0 1 0 1 0 1 0

Outcome of interest
Eight schools had toilets that were well-maintairsedl seven had toilets in poor condition.
Repair needs observed included broken flush lesads seats, clogged or leaking pipes, and

broken or missing doors to the toilet stalls. Napsisingly, all schools with poorly functioning
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toilets were also the most unsanitary. Cleanlingas not observed in non-functional toilets

since they were not in use by students at the time.

L ocal involvement upfront

The school and/or community were involved in progranplementation at nine schools,
including selecting the location of facilitie4he contractor did a good job of consulting with
us; we chose the location — he was very flexilflrincipal, school 7), and in-kind support from
parents:“parents helped to go through the town board fostailing the septic tank and some
fundraised or volunteered(Teacher, school 8). Schools also repoffegling more involved
when they felt respected by the contractor reggrduork hours and consideration of their
suggestions. A principal at an Adventist schoolemehSaturday is considered the day of rest,
reported:*we had quite a bit of consultation throughout theject. The contractor wanted to
work on a Saturday, but they respected us and didfPrincipal, school 6). In contrast, six
schools described frustration that there was nal loagnsultation during implementaticty the
time it gets here, it's already planne@arent, school 15). In addition, some felt thaout was
ignored:“l asked the contractor to put the drinking fountaiin a different location where they

would be less prone to vandalism but they dideteh” (Principal, school 14).

Community support for maintenance

The community supports O&M of WASH services finadlgi or in-kind at seven schools.
Parents volunteer their time to assist with repairsix schools (schools 2, 3, 5, 6, 13 and 15), as
explained by the principal at school 6 who sd\We have reliable [parents] we can call if

repairs are needed. They usually do the work fee fiout the school gives them a small stipend
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when they can"Three schools receive financial support from them@anity for repairs (schools
4, 5 and 6), where all three had toilets in gooddton. The story is less inspiring at another
school where each student was asked to contribdg®R5 (US$0.125) per week to a WASH
fund. Unfortunately,“the students didn’t bring the money in(Teacher, school 12). Eight
schools reported very limited to no community inwavhent in the school and no in-kind or

financial support for O&M.

L ocal WASH champions

The HFLE officer and first author made separateeolsions during the school visits to
determine if there was a champion present. In eade, it was surprisingly clear when a
champion was present and consensus was easilyecehatween observers. Champions were
identified at nine schools. These were principalteeachers who were creative and pro-active in
solving challenges that other schools did not axidr&or instance, at school 1, the principal
replaced the drinking water drainage pipe himsedcause it was frequently clogging.
Conversely, one school without a champion said thég't have trash bins in the toilets because
they were not available in the market, while schowith a champion used buckets and empty
soda bottle bins as trash receptacles. Despite dbgious positive influence, even schools with
a champion sometimes faced challenges they couldesolve, and the presence of a champion
did not guarantee continued maintenance in allscaSer example, the champion principal at
school 14 hired older students to clean the toil@ith parent permission and her supervision)
when hiring a janitor became prohibitively expersiand pro-actively addressed repair needs.

However, she has been unable to tackle the vandadisues that leave her students without
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reliable access to service9people in the community will tear down the door tige the

bathroom or break the pipe to drink water”

Construction quality

Principals at eight schools reported having to desdly replace parts due to poor quality
construction’At first | was happy with [the program], but thestarted to notice the poor quality
as things began to break and leak after only fieatims” (Principal, school 10). However, seven
schools reported that they have had no repair néeego poor quality. We further confirmed
construction quality through inspection. In caséh woor quality construction, we noted issues
such as the use of inexpensive light-duty ancheevds to attach wooden door frames to

concrete, and concrete “scaling” usually due torgimishing.

Vandalism

Vandalism from the surrounding community was obseéras a major challenge to maintaining
the toilets at eight schools. Multiple principalsdateachers reported stories of vandalisime
bathroom locks were broken off and the toilets weessed up{Teacher, school 12) arithere

is a problem with vandalism here — they can bréaklocks to the toilets{Principal, school 13).

In the remaining seven schools, staff reported thay have had no repair needs due to
vandalism. Six of these schools were fortunategdagated in communities where vandalism
was not a challenge, and school 8 had a high farmend the back of the schoolyard for security

after school hours.
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Familiar technology implemented

The pit latrines constructed at school 9 are commaie community, and in seven of the 14
schools with flush toilets, flush toilet technologgycommon locally*Most households in [the
community] have flush toilets and the rest havdatrines” (Principal, school 6). At the other
seven schools, flush toilets are not common in sheounding community*Most of the
community does not have a toilet...about five piias for 40 families and the rest use the
bush” (Principal, school 10). Spare parts can be founihé capital of each district and in some
communities where flush toilets are common, bubtimer communities schools mentioned that
spare parts were challenging to acquire quicklyhey had to purchase an entire kit just to get

one part.

RESULTS AND DISCUSSION

Pathways to well-maintained school toilets

One necessary condition was identified from the @AQIlocal involvement in planning and
construction, with a consistency of 1.0, meaningf til cases with a successful outcome had
local participation upfront (Figure 12). Because were interested not only in individual
conditions, but their potential collective effectge also evaluated the pathways of combined
conditions that produced the outcome of intereste Bufficient pathways for well-maintained
school toilets were identified, as shown in Figd2 where each series of lines between
conditions indicates a pathway. For instance, iditaxh to local involvement, pathway 2 also
includes quality construction, no vandalism and eamity support for repairs (financial or in-
kind). It is interesting to note that the threeulb explained by pathway 3 all receiviathncial

support from the community, and this pathway iselfyk only sufficient with monetary
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community contribution. Quality construction ane ghresence of a local champion are common
among the pathways. The first pathway is the omglgination of conditions that does not
include quality construction, suggesting that ifality is poor, the presence of both a local
champion and community support for O&M, in addittonthe absence of vandalism are needed.
Similarly, pathway 2 is the only option that doed imclude a champion. Familiar technology is
less common in the pathways, indicating that teldgydid not have a strong connection with
continued maintenance. Though appropriate desiguldhbe considered, results suggest that

social factors and construction quality may pldygger role than the technology itself.

Necessary Conditions Sufficient Pathways Schools
s N\ N S
Local . No Familiar 38
Local L Champion J U Vandalism ) M
Involvement ) —— ) E— 24
No Community ’
/S—
Quality Vandalism Support 4,5,6
Construction — ) E——
Condition Necessity ~— Local No
Local involvement 1.0 ; : 14
. Champion Vandalism
Local champion 0.88
Quiality construction 0.75 )
No vandalism 0.63 Familiar
Community support 0.63 Technology 6,7
Familiar technology 0.50 N~

Figure 12. Pathways to well-maintained school sanitation itizgég(intermediate solution)

Each solution pathway has a consistency of 1.0candrage ranges from 0.25 to 0.38, meaning

that all schools with well-maintained toilets argkained by at least one of the pathways, and

each pathway explains two to three cases. Beca@¥eA is a case-oriented method (as opposed
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to a statistical method), each case matters, aad pathways that explain a single case may be

retained in results (Rihoux & DeMeur, 2009).

Pathways to poorly-maintained school toilets

We also analyzed the pathways to poorly maintaitoéldts by negating the outcome in the
fs/IQCA software. This produces the logical inveo$eeach outcome score (1s become 0s and
vice versa). Analysis of the negative outcome racedhree sufficient pathways to service
neglect (Figure 13). Poor quality construction eanenon to all pathways, with a consistency
score of 1.0, indicating that poor quality constiout is very likely to lead to facility breakdown
over time. In corroboration with results from thespive analysis, familiar technology is only
found in one of the pathways. Indeed, roughly b&the schools had familiar technology in both

the well-maintained and poorly maintained cases.

Necessary Conditions Sufficient Pathways Schools
/—
p Qualit No Local | | No Local 9,11,
oor Quali .
. y Involvement Champion 13,15
Construction \ J
E—
No Local 9 10
- N Involvement 14
iti i No Communit . —
Condltlon. Necessity Y[ Vandalism
Poor quality 1.0 Support - e
mo :oca: i1V°|V?ment 83513 ~ 7N Unfamiliar || No Local 1
O local champion . .
Vandalism 071 Technology | | Champion
No community support 0.71
Unfamiliar tech 0.43

Figure 13. Pathways to poorly-maintained school sanitatioBetize (intermediate solution)
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Policy and programming implications

The resulting pathways provide alternative soludi@@epending on local context and program
capacities. The frequency of each condition withie pathways may also suggest their level of
influence on continued maintenance. Based on stddteh feedback and case knowledge, a

discussion of how these conditions may be encodrageolicy and programming follows.

Encouraging local involvement

Financial contributions and/or local financial mgement upfront may increase local
participation and hence local buy-in and ownerstilpe PTA should manage the funds so that it
is the way we want it, not the way they want(frincipal, school 5). An example of local
financial management for school WASH implementatignthe “direct transfer” method
explained by Breslin, Mukherjee and Duey (2009) gh&communities are in control of the
finances and thus in charge of the project”, inlgdcontracting out construction services.
Though authors note that the method is not nedgssample, they forecast that the strategy will
have a greater impact in the long-term as commungynbers will have the skills to manage
projects in the future, a real sense of infrastmgtost, and a relationship with service providers
that they'll likely need for future repairs. ManylRs in Belize are already managing school
operation funds and this could be attached to xistieg framework, with the additional training
and monitoring necessary. The use of local cormdracmay also facilitate greater local
involvement as one principal explairiswould like to see [a contractor] from the commtyn
Someone closer to home will get more involvement the community...(Principal, school 7).
However, the use of local contractors, as welltes dppropriateness of the “direct transfer”

method, may vary case by case, and training needspatential local corruption should be
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considered. The inclusion of a school WASH constoacprotocol, which incorporates local
consultation and input, in national guidelines naégo help promote local involvement whether

the contractor is local or not.

Ensuring quality construction

It should be noted that “high quality” constructidoes not necessarily mean “high tech” or
expensive and there may be simple and locally q@te approaches to ensuring that whatever
technology is constructed, it is of high qualityineipals interviewed suggested hiring local
contractors and increasing external monitorifigcal contractors] have a vested interest [and]

it would be easier to contact them if somethinghdigo well” (Principal, school 7), antthe
[work] was not monitored [...] so we ended up witropqguality work” (Principal, school 17).
Coordination with the Ministry of Works (MoW) to sure proper design and siting for school
WASH infrastructure would support quality constrantwithin the current national construction
framework. Additionally, construction monitoringathis coordinated with the community may
improve construction quality while encouraging locevolvement and reducing the demand on
government resources. The inclusion of guidelimesl training for local construction
monitoring in policies and associated district-lesepport may also encourage more effective

decentralized monitoring.

Promoting local WASH champions
Based on the case schools, champion principalsteaxhers tend to be from the community,
long-term (four to 18 years) and/or are satisfiathwhe school WASH intervention and have

observed benefits. Promoting local school staff &wl turnover rates by prioritizing local
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teachers during placements and reducing teachesférs will likely have a positive effect, but
reliance on local champions may be beyond realestjgectations of teachers and easing their
responsibilities by enhancing the conditions foundthe pathway that does not include a
champion (pathway 2) may give teachers more timantprove other aspects of quality

education.

Encouraging community support for maintenance

Responsibilities for on-going O&M were unclear athamber of schools and some were
expecting continued external suppdft:he MoE] should come back to see it and make negja
(Teacher, school 3). On-going O&M needs are typicheyond the available resources of
government ministries and may be more effectiveBnaged at the local-level. To aid in the
clarification of maintenance roles, one principatammendsspeak[ing] with the community
upfront and mak[ing] an agreemen{Principal, school 16). Publicizing national podisifor
local O&M responsibilities and agreements pre-wvgation may help avoid misunderstandings
and could even motivate greater local involvemardasign and construction, which may dispel
the lack of ownership felt in many communities thahders on-going financial support.
Champions can also raise community support, ashod 5 where the principal shares expense
records and plans spending with parents, who nawriboite the majority of the BZ$700-800

(US$350-400) per year the school spends on WASH.

Protecting against vandalism
Surprisingly, based on the data, community involgatrupfront and support for O&M are not

subsets of lower vandalism rates. Most teacheesresf to only a few people, not the community
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as a whole, as responsible for the vandalism amgiested more secure designs, including
fencing around the bathrooms and washbasins, dofdbiities are protected after hours but

handwashing can still be observed from outsidedHhets during the school day. At one school,
the toilet block is kept behind a metal gate aft@rool hours and is safe from vandalism, which
the principal says is common in the area. The Bioluof secure toilet designs in national school
building guidelines may bring this lesson to sc@atside of physical protection, the principal at
school 5 was able to reduce vandalism through camtsnumeetings. However, though less

frequent, he was still faced with incidence of vasin to the school facilities.

Study Limitations

The study setting must be considered when evaly#tie generalizability of findings. There are
other conditions posited to influence the continoentenance of school WASH programs that
could not be studied due to a lack of variatiormleein cases or practical limitations on data
collection capacities. For example, the fact tichbsl WASH is a government priority in Belize,
including district HFLE officers who regularly visschools, may play a large part in the success
of many of the program schools and this and otbestants from the study should be considered
in the generalization of findings and warrant fertinvestigation. An additional limitation is that
data were collected from one point in time and exgay on the methods to include multiple
data collection periods would increase the validifyresults. Future research that includes
schools with toilets in “moderate” condition, usifgzzy-set QCA, which permits ordinal or

scale coding, may also provide further insight.
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CONCLUSION

Based on empirical evidence from case schools liz&8ecsQCA reveals that local involvement
in planning and implementation recessaryfor continued maintenance of school toilets years
after completion. Though necessary, local particypa is not sufficient for continued
maintenance and must be combined with other camditin one of five pathways.

Results confirm the hypothesis that both social swthnological factors are important in the
continued maintenance of school toilets and qualdggstruction or the implementation of a
familiar technology is included in each of the figathways. However, the familiarity of the
technology is not as influential as constructioraldy: in all four case schools with a high
quality flush toilet in a community with only bagut latrines, the outcome was well-maintained
facilities. This does not mean that technology chlois not important, but suggests that
infrastructure quality and social factors may havestronger influence than the specific

technology selected.

The hypothesis that on-going support from the comtgdor O&M is a necessary condition is
not confirmed, but the absence of support fromcthramunity must be compensated by having a
local champion, which may not be a reasonable d¢&pen for already time-strapped school
staff. Without a local champion, community supgort O&M may become necessary. Further,
this study is based on infrastructure that is dwnlg to three years old and as time goes on and
even high quality construction degrades, commusitgport for maintenance may be needed.
Results provide multiple pathways and in-depth itatale information to support decision-
making in the implementation and management of WASBelizean schools, and may have

implications for improving school WASH in other lewwcome countries
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ABSTRACT

Background. Echoing similar challenges for school-based saaitatind hygiene programs
globally, discontinued management of services pustvention has been observed at a number
of schools in Meherpur, Bangladesh. In order toroup programming and policies, we seek to
understand how and why some schools have well-neghagrvices over time while others do
not.

Methods. Based on in-depth qualitative data from 16 caseoash we employ fuzzy-set
gualitative comparative analysis to identify thecemsary and sufficient conditions, or
combination of conditions (i.e. pathways), to wekknaged school sanitation. And, vice-versa,
the conditions that support poor management owres. ti

Results. We identified three distinct pathways that leadvil-managed services. We find that
financial access from government or community sesires a necessary, or very common,
condition among schools with well-managed sanitatibat is absent in many schools with
poorly managed sanitation. This effect is partidylastrong when the funding source is the

community. However, we find that financial access imsufficient for continued service
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management and other motivating conditions, su@anasctive school management committee, a
sanitation champion, high quality construction, aordedicated teacher responsible for toilet
maintenance, are needed in conjunction with fireragcess.

Conclusions. Findings corroborate with those from a similar gtud Belize and comparison
suggests the need for community support and theilgggenuous reliance on local champions
in the absence of government support. Findings fitumstudy further suggest that schools with
government support still require quality infrasttre and a source of motivation to maintain
services as observed in the pathways. These fiadimgy have broader implications for school
sanitation in other low-income countries and pobeyl programming implications are discussed

based on in-depth case data.

BACKGROUND

As a component of quality education, school-basedtation and hygiene interventions have the
potential to boost student health and attendancewéB, 2007; Freeman et al., 2011).
Unfortunately, despite increasing efforts to imgraschool sanitation and hygiene services in
low-income countries, management of services awex temains a persistent challenge that can
negate anticipated impacts of investment (Dreilsetbial., 2012; Greene et al., 2012). Infrequent
soap provision and poorly maintained toilets pagtrivention are often cited (e.g. Njuguna et al.
2008; Mathew et al. 2009; Lopez-Quintero 2009; ®abet al. 2011). The positive impacts
linked with handwashing are unlikely withorgliable access to soap as a critical first step to
behavior change (Bowen, 2007; Curtis et al., 2084boori, Mwaki, & Rheingans, 2010).
Similarly, dirty or poorly maintained toilets arenlikely to be used by students and are a

potential health hazard if they are used (Koopni#V,8; Mathew et al., 2009; Xuan, Hoat,
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Rheinlander, Dalsgaard, & Konradsen, 2012). Theegfanderstanding what conditions promote
continued management of quality school sanitatioth laygiene services is needed to improve

effective resource utilization and likelihood favgtive impact.

Drivers of well-managed school sanitation and hygieservices (i.e. regular maintenance
including toilet repair, cleaning, provision of goand drinking water treatment) have been
posited in sector reports and manuals (IRC, 200@oijvhan, Snel, Ganguly, & Shordt, 2010;
Snel, 2004). However, there is limited empiricalidewnce regarding how these conditions
influence service management, particularly considetheir collective effects (e.g. Mathew, et
al., 2009; Njuguna et al., 2008). Saboori et a&)1(@ identified four conditions common to the
two study schools deemed to have continued watgrhggiene activities, but found the same
conditions in a number of schools with discontinugervice provision, suggesting their
insufficiency to promote well-managed servicesotder to support more effective policy and
programming improvements, there is a need to redbeesurfeit of posited conditions by
identifying sufficient pathways (i.e. combinations of conditions) thahsider the collective
effects of conditions and are based on empirict.d@urther, multiple solution pathways would
enable more flexible, practical and economicallgblé options to respond to local needs and
limitations. In response, a study of schools ini&glused crisp-set Qualitative Comparative
Analysis (csQCA) to evaluate the collective effeofssocial and technological conditions on
continued toilet maintenance (Chatterley, Linden, Javernick-Will, 2012). The authors
identified five pathways to well-maintained schaalnitation, with local involvement upfront

considered a necessary condition. However, thaigngtudy site and exclusion of schools with
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“moderate” sanitation services may limit the geheadility of findings, and a similar study in a

different geographical location that includes madieicases is needed to expand upon findings.

As a result, this research analyzes comparativescata school-based sanitation and hygiene
intervention in rural Bangladesh to identify suiict pathways to effective management of
services over time. We define well-managed sanitasiervices as a combination of reliability
functioning and clean toilets that have soap antemwavailable. After removing conditions
found in prescriptive literature that were constaetween cases (i.e. “domain conditions”) and
allowing for emergent themes during data colleGtie analyze six conditions including: (1)
high quality construction, (2) community support foaintenance, (3) government support for
maintenance, (4) an active school management caeem{SMC), (5) the presence of a
maintenance plan for sanitation, and (6) the praseh a sanitation champion. As an additional
and timely research objective, we investigateddifferent pathways to well-managed sanitation
services in government primary schools (GPS) vemagistered non-government primary
schools (RNGPS) which may have implications to supphe continuity of well-managed
services through the nationalization of RNGPS whielgan in January 2013 (OneWorld South

Asia, 2013).

Research setting

The annual economic impact of poor sanitation in@adesh has been estimated at 6.3% of the
Gross Domestic Product due to health-related losisas result in negative social impacts,
including less educated children (WSP, 2012). Adewy to the World Bank (2008), improving

the quality of education in Bangladesh is a pregtask in order to substantially raise enrollment
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and help more children complete primary school. TWerld Bank report cites school

infrastructure, including toilets, as one of thasens for low levels of student achievement in
Bangladesh. In the small western district of Meherpducational outcomes and access to
sanitation and hygiene in schools are some ofdivedt in the country. A baseline study found
an adult literacy rate of 37% in Meherpur distfledmpared to the national average of 53%), a
high dropout rate with 58% of students regularlierading primary school, and functioning

sanitation and handwashing facilities at only 368d 47% of schools, respectively (Save the

Children 2009).

In response to the educational challenges in Mele&ave the Children has been implementing
a multi-sector, child-focused program calfekishuder Jonnd;'For Children”) since 2007. One
component of the holistic intervention includes thenstruction of sanitation and hygiene
facilities at schools and very low-income homes,wadl as hygiene education training for
teachers, parents and children. Save the Childneh government departments also provide
health-related training and guidance to the SMQgreup of 12 community members and
teachers that meet monthly to manage school desvaccording to government mandate. In
2012, student health clubs were also formed andelaunder the title of “Little Doctors” with
responsibilities including sharing hygiene messafjesn training sessions with Save the
Children, and cleaning the school toilets. Anothentral component of the program is the
continuous support provided to schools through SaeeChildren field officers. Each field
officer is responsible for five to seven schoolsichthey visit multiple times per week to
monitor and support the weekly health class andatan, hygiene and health services at the

school. The program has invested substantial ressuio improve school sanitation, but on-
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going service management is a challenge, as exqutdsg one teacher from a participating
school, who say$When Save the Children gave us the toilet, it wa/ easy to receive but to

sustain it is so tough; like, it is harder to protéreedom than to achieve freedam”

METHODS

We use the fuzzy-set variant of Qualitative ComppraeaAnalysis (fsSQCA) to evaluate the
conditions present in schools with sanitation aygiéne services ranging from well- to poorly-
managed. Due to the nascent usage of QCA in samnitahd hygiene research, we first provide a
brief background of the method, followed by a dgdimm of the case schools and calibration of

outcome and conditions coding.

Fuzzy-set Qualitative Comparative Analysis

QCA is a case-comparative analytical method thatlioes the in-depth knowledge of case
studies with the inferential power of “large-N” ditas. Based in Boolean logic, QCA allows for

the generalization of findings from a relatively ahmumber of cases and offers the ability to
identify different pathways of condition combinatg that lead to a similar outcome (Berg-
Schlosser, Meur, Rihoux, & Ragin, 2009; Ragin, )98Contrary to statistical methods which

measure the average effect of independent variabiea dependent variable, QCA compares
empirical evidence with all theoretically possilgslembinations that could produce an outcome

and considers the collective effects of those damth.

FsQCA is the most flexible of the three variant€QQ&@A, allowing for ordinal or scale scoring of

conditions and outcomes, as opposed to the bimaitations of crisp-set QCA. In contrast to
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statistical methods, fSQCA scoring is based onrenbership, where conditions and outcomes
are coded based on the extent of membership ih@f sases sharing a particular characteristic.
Fuzzy sets permit partial membership scores ininttexval from 1 (“fully in” the set of cases
with a given characteristic) to 0 (“fully out” ohi¢ set of cases with a given characteristic), with
0.5 indicating the point of maximum ambiguity whexrease is neither more “in” nor “out” of

the set (Ragin, 2009).

We feel fsQCA is well-suited for research on thavehs of effectively managed school-based
sanitation and hygiene programs due to (1) thdili&ed that there are multiple pathways to
well-managed services owing to the complexitiesafitation and hygiene programs and the
multiple stakeholders involved; (2) the challen§@@erationalizing qualitative concepts such as
community support within traditional quantitativeeasures; and (3) the difficulty in obtaining a

full picture of the situation in each school folagge data set.

In order to identify pathways that are sufficientgroduce an outcome we used fs/QCA 2.5
software. The software summarizes the informatioraitable of coded conditions (termed a
“truth table”) and uses Boolean logic, rather tlzanrelation methods, to reduce the table to a
few statements including the necessity and suffyeof conditions by making assumptions
about pathways without empirical evidence. Theseiraptions, termed simplifying solutions,

are based on the empirical cases included in tlad¢ysia and can also be informed by the
researcher based on theory. As recommended in Q@€wture, we present the intermediate
solution where only logical simplifying solutiongeaincluded based on theory and case

knowledge (Ragin, 2008b; Ragin & Sonnett, 2004).
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Defining the outcome of interest

We define an outcome of well-managed sanitationiges as reliably functioning (including
secure doors and locks to provide privacy) andngleath water and soap available in the toilet.
These criteria are based on factors that influestadent toilet use from the literature: well-
maintained, clean and private toilets have beeac#sted with higher student toilet use in both
developed and developing nations (Mathew, et @092 Njuguna, et al., 2008; Vernon,
Lundblad, & Hellstrom, 2003; Xuan, et al., 2012)ddkionally, we included the presence of
soap and water in the outcome definition basedecant findings from Kenya which found that
the addition of new latrines to intervention sclsosignificantly increased health risk among
girls, likely due to unreliable provision of soapdawater, and anal cleansing materials (Greene,
et al., 2012). The presence of water inside thiettes of particular importance in Bangladesh

where water is culturally the primary anal cleagsimmaterial.

Case selection and data sources

Schools were selected purposively, based on SaweCthldren monitoring data, rather than
randomly to ensure variation of the outcome betweases, as suggested in QCA literature
(Berg-Schlosser & De Meur, 2009; Glaesser & Coopéxl1). All schools were located in
Meherpur Sadar sub-district with student populaibatween 72 and 287 per shift. Sixteen case
schools were included in the fsQCA based on thevahg criteria: (1) participated in the
Shishuder Jonngprogram, (2) someone that was present duringttodastruction is still at the
school who can answer questions about the constnuptocess, and (3) the program toilet has
needed repair since construction. Any schoolshhdtnot faced repair needs for the toilet were

removed from the analysis. This was due to thearebegoal of evaluating a schools ability to
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recover from breakdown, which serves as an indicatdong-term resilience and continued
maintenance. The age of the toilet facilities rahgem eight to 32 months, but there was no

association between toilet age and conditibn-Q.079, p=0.335).

With permission from the local government, we adithe schools unannounced over five weeks
in June and July 2012. Qualitative information gaghered for each school through interviews
with teachers and the field officer assigned to gbleool (separately), a focus group discussion
with four boys and another with four girls from deafour or five (app. age 9-11), a focus group
discussion with four Little Doctors, and systematispection and photos of the student toilets.
Semi-structured interviews and focus group disaussincorporated specific questions related to
postulated sustainability factors including thenplaag and construction process, maintenance
procedures, supply chain of materials for toile¢rgpions and maintenance, community support,
SMC activeness, government involvement and suppofgoing non-governmental organization

(NGO) support, the presence of a champion, childreengagement, and hygiene

education/promotion. Additionally, open-ended gioest allowed conditions to emerge from the

data collection process.

Identification of conditions

Based on iterative analysis of potential conditjome included six conditions of well-managed
sanitation services (Table 26). Conditions withsl#san 30% variation among the case schools
were not included in the analysis as recommende@Q@A literature (Berg-Schlosser & De
Meur, 2009; Rihoux & De Meur, 2009 p. 45). Theseluded the policy environment,

appropriateness of the technology, vandalism, eatemonitoring, student engagement, local

129



involvement upfront, access to parts and serviaesess to water source, parent participation,
and advocacy and promotion. The number of studpetstoilet was also excluded based on
literature that does not support association widarer, better maintained or more frequently
used toilets (Mathew, et al., 2009; Njuguna, et 2008) and the empirical cases, where ratios
ranged from 18 to 95 students per facility (toteturinal) with no significant correlation with

facility condition (I=0.085, p=0.322).

Table 26. Coding rubric for outcome and conditions

Condition fsQCA coding scheme Source

Minimum of the following two measures: Reliably functional toilets’:
1: students have reliable access to functional services; repairs timely addressed

0.67: all toilets usually function, but repair needs are not always timely addressed
OUTCOME

0.33: some toilets are frequently unusable; repairs are not timely addressed Students
well- 0: students do not have reliable access; repairs are rarely addressed Observation
managed -
sanitation and Reliably clean toilets": Teachers
services 1: all toilets are almost always clean and quickly cleaned when dirty Field officer

0.67: usually more or less clean, with some instances where they remain dirty
0.33: frequently unclean and are usually considered unclean by students
0: rarely clean and students label them as dirty

1: high quality materials and construction observed; no repair needs due to poor quality

Ob ti
Quality 0.67: mostly high quality observed; very minor repair needs due to poor quality servation

Teachers
construction 0.33: poor quality observed, but so far there have been no repair needs because of this . .
. . . . Field officer
0: poor quality observed and have had major repair needs because of this
1: community has contributed financially to toilet 0&M when needed
Community 0.67: community contributes financially, but not every time the school requests help Teachers
support 0.33: community members provide limited support, such as providing a few bars of soap Fjeld officer

0: community does not contribute at all to O&M of the toilets

1: currently has SLIP fund (app. 240-370 USD/yr) and contingency fund (app. 9 USD/mth)
Government 0.67: currently has SLIP fund, but not contingency fund Teachers
support 0.33: currently has contingency fund, but not SLIP fund Field officer
0: the school does not receive any government funding

1: Members check the school toilets or talk with students at least once per month, and
manage repairs if needed Students
. 0.67: Members visit the school but not regularly (less than once per month) or limited in
Active SMC . Teachers
scope, but have or would manage repairs Field officer
0.33: Members rarely visit the school and are minimally involved in sanitation

0: Members don’t ever visit the school or manage repair needs
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Condition fsQCA coding scheme Source

1: a specific teacher is responsible for toilet maintenance and has a cleaning schedule

Student
Maintenance which is followed/monitored udents
. - . Teachers

plan 0.7: cleaning schedule usually followed but no specific teacher responsible Field officer

0: no specific teacher responsible for sanitation; no cleaning schedule or rarely followed

1: someone voluntarily takes extraordinary interest in school sanitation & is recognized
by others (without whom hygiene activities would likely diminish or discontinue)

o . re - . Observation
0.67: someone leads sanitation activities but doesn’t include all aspects of maintenance

Sanitation . . . . . . Students
. and hygiene practices or others are identified who may continue their role
champion . . o , Teachers
0.33: someone takes interest in sanitation at the school, but they don’t always take Field officer

action or others would likely continue their role in their absence
0: There is no one identified as taking interest in sanitation at the school

® “Functional” = waste is easily flushed with water, the building structure, doors & locks are in working condition
providing privacy, water is available for flushing and anal cleansing, and soap is available in or near the toilet

“Repairs timely addressed” = minor critical repairs (needed for use) such as a door lock or clogged toilet are

repaired within 24 hours, major critical repairs such as a broken pan or door are repaired within 1 week, minor
non-critical repairs (not necessary for use) such as a broken tap are repaired within 1 week, and major non-critical
repairs such as a broken water pump are repaired within 1 month

® “Clean” = no visible feces on the floor/walls/seat, no flies, and no foul smell

Calibration of outcome and conditions

Following guidelines in QCA literature, we develdpe rubric (Table 26) to assign codes for the
outcome and conditions at each school based omgtrdation of interview, focus group and
observational data (Basurto & Speer, 2012). Théredion criteria for SMC activity and the
presence of a maintenance plan emerged from thes.c&pecifically, the importance of SMC
involvement in sanitation and hygiene emerged asanger indicator than meeting frequency

and attendance. In addition, having a single, daedteacher responsible for toilet maintenance

appeared to be very important.

Inter-rater reliability tests were conducted by ihgvtwo of the authors independently code the

data and then discuss and compare the calibrattomaprove the clarity and reliability of the

rubric and ensure that the conditions and calibngtiaccurately reflected the cases studied
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(Harry, Sturges, & Klingner, 2005; Jordan, Grosseinick-Will, & Garvin, 2011). Final coding

and rubric definitions were then reviewed by adfauthor.

A summary of the coded data for each case is piedém Table 27. In the sections that follow,
we provide further details and examples of high kowd scoring cases for each condition to

provide context of the range of conditions at tbkea®ls beyond the definitions listed in Table

26.
Table 27. Data matrix of outcome and conditions for well-mgea school sanitation
School QualitY Community Active Government  Maintenance Champion Outcome
construction support SMC support plan

1 (GPS) 0 0 0.33 1 0 0 0
3 (GPS) 1 0 0.33 1 0 0 0
6 (GPS) 0 0 0.33 0.33 0.7 0 0
17 (RNGPS) 0.67 0.33 1 0.33 0 0 0
12 (GPS) 1 0.67 0 1 0 0 0.33
13 (GPS) 1 0 0.67 0.33 0.7 0.33 0.33
15 (RNGPS) 1 0 0 0 1 0.67 0.33
16 (RNGPS) 0.33 0.33 0.67 0 0.7 0.33 0.33
20 (GPS) 1 0 0.67 0.33 0 0 0.33
2 (RNGPS) 0.67 1 0 0 0 0.67 0.67
4 (RNGPS) 1 0.67 1 0.33 1 0.67 0.67
8 (RNGPS) 0.33 0 0.33 0.33 0.7 1 0.67
10 (RNGPS) 1 0.33 1 0.67 1 0.33 0.67
14 (GPS) 0.67 1 1 0.33 0.7 1 0.67
18 (RNGPS) 0.33 1 1 0.33 1 0.67 1
19 (GPS) 1 1 1 1 1 0.33 1

Outcome

We operationalized the outcome of well-managed aiclsanitation services based on the
minimum of two measures: (1) reliably functionailéts, and (2) reliably clean toilets, where a

value of 1 was assigned for positive cases, a vallufor negative cases and 0.67 or 0.33 for
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cases falling in-between (Table 26). Scores wersedaon student responses and facility
inspection, with supplemental information from teewxs and the assigned field officer. The
minimum value of the two measures was used basetthem@ssumption that if toilets are not
reliably functional, students are unable to redulase them, and if they are not reliably clean, it
is unlikely that students will regularly use theeng( Mathew, et al., 2009; Njuguna et al., 2008).
Not surprisingly, there were no cases that scorgld for functionality, but low for cleanliness,

or vice-versa.

Two schools were assigned a score of 1 for bothsorea. These schools have reliably
functioning and clean toilets, with maintenancedseeonducted in a timely manné@ur toilet

is always kept clean. Once a month, the youngelestis may make the toilet dirty, but students
clean it when they see iffocus group, boys, school 19), daMIhen the soap becomes empty we
ask the teacher for soap and the teacher gives itst One bar of soap is enough for 15 days"
(focus group, girls, school 18). Conversely, faaghools had very poorly managed sanitation
with a score of 0, such as schools 6 and 17 whesgectively, boys in the focus group

discussions explained thahen they open the toilet, the next day it becarfuggyed and closes

again for two weeks'and"When the soap runs out the teachers don’t replaf a month'.

Quality construction

Schools 1 and 6 have had extensive repair need®dca@or quality construction and assigned a
code of 0, as elucidated by a teacher at schodi® says;'We think it is because of the faulty
toilet pan because all the toilets in this regiohieth were constructed by the same contractor

are having the same problem of cloggingrid the field officer for school 1 who describke t
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cause of clogging &s..probably due to bad construction. This is not thrdy school where it
has happened’Three schools, coded as 0.33, also felt the tyuahs poor but did not cite this
as a frequent cause of breakdown, as explainedtbégcher at school 8we found that the pipe
was poor quality, so we think that the other maieriwere poor quality toa” Construction
qguality was confirmed through observation of thigetdfacilities. The majority of toilets were
well-constructed with quality materials, howevetthe schools coded as 0 or 0.33, we observed
problems such as pipes not buried deep enougheisdih improperly spaced roof support rods,

and poor plaster finishing.

Community support

The community contributes financially to toilet ma&nance when needed at four schools, coded
as 1:“When we needed to repair the motor, the local comity...contributed 20% of the total
cost” (Teacher, school 14gnd“The local community helps us whenever we needelhave a
problem, we notify them and they give 500, 700 0001taka (app. 6-12 USD)among
themselves{Teacher, school 18). At two schools, the comnyumibvides financial support, but
not every time needed, such as school 4, whereh¢lagl teacher saysyes, they help, but
minimally. For example, we have two teachers agsigny Save the Children. Besides Save the
Children we have to pay them 100Qdkp. 13 USD)er person. In this situation, the community
helps”. At the three schools coded as 0.33, the commuaitgomeone in the community, has
provided financial support to the school, but theport is very limited or unreliable as
expressed by teachers at school“T0g village or parents don’t contribute financiglfor toilet
maintenance except the chairmardnd school 16:...for the last two months we can’t pay the

cleaner because the community stopped providingesnand right now we have no fundlhe
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community does not support maintenance of schooitag®on in any way at seven schools,
coded as 0:The villagers don’'t contribute to toilet maintenasm at the school, not even
mistakenly. Even when we ask the students to Ithieig exam fees (10-15tk), we have to face

guestions from 70% of the parent@'eacher, school 3).

Active SMC

Most schools have an “active” SMC in the sense thay meet monthly and the majority of
members attend the meetings: the SMC at 14 of héadse have met every month for the
previous six months and at least seven of 12 mesnéigended the last three meetings at 11
schools. However, there are still schools wheretimgeattendance and frequency are low, such
as school 3 where the SMC met only three time&eanprevious five months with an average of
four to five members at the last three meetingseBaon the case data, all SMCs that are highly
involved in school sanitation meet monthly with laast eight members. However, meeting
frequency and attendance do not guarantee sanitattovity. For example, the SMC at schools
12 and 15 meet every month with nine and eight neembn average, respectively, yet neither is
involved in sanitation at the school. For this masve coded the SMC at each school based on
their involvement in school sanitation specificallyegardless of meeting frequency or

attendance.

Six schools were coded as 1, where SMC activitietude sanitation, such as monitoring the
toilets, talking with students and/or parents abwmifet use or handwashing, and managing
maintenance need&@Now [the SMC] are building a boundary around thenk so that it can’t

blow away anymore”(Teacher, school 19), anThe SMC] also gave a speech about
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handwashing in the mother assembly. This is helpfuhother becomes conscious by the speech
of another mother. When they go home, they telir tbeildren that they heard about
handwashing after toilet use and before eating.yTie# their children to do that too(Teacher,
school 10). The situation at the three schoolgyassi a score of O reveal a different story where
the SMC doesn't participate in school sanitatiorany way:“the SMC is active only during
meetings but not the rest of the tim@feld officer, school 12); andthe SMC doesn’'t do

anything related to sanitation and handwashir{@eacher, school 15).

Government support

We included both government primary schools (GR®) registered non-government primary

schools (RNGPS) in the analysis. GPS typically ikecgovernment funding for expenses such

as teacher salaries and utility bills, while RNQR8ally need to cover these costs through other
sources. In addition, there are two funds offergdhe government: the contingency fund and

the school-level improvement plan (SLIP) fund. AIPS, and some RNGPS, receive the
contingency fund which is usually 700 tk (app. 90)$er month and meant for photocopies

and other managerial needs. The SLIP fund, intefmleshaintenance and school improvements,
is typically 20,000 to 30,000 tk (app. 240-370 USD) the year and is only provided to a

portion of schools each year, including some RNGPS.

Four schools, coded as 1, were currently receithegmaximum government funding including
both contingency and SLIP funding. School 10, anG®S, also has the SLIP fund, but was
coded as 0.67 since they don’t have the contingémoeg. Eight schools were coded as 0.33;

three RNGPS and five GPS. These schools have atesstingency funding, which they use
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for minor maintenance needs out of necessity, teeshbe main purpose of the fund being for
photocopies and other teaching related expensesrérhaining three schools, coded as 0, are

RNGPS schools that receive no funding from the gawent in any form.

Maintenance plan

During data collection, we perceived that havingantenance plan, specifically, one dedicated
teacher (or one for each gender) assigned to mattegeoilets and following a cleaning
schedule, was influential to on-going toilet mair#ece. Accordingly, we coded schools with
both of these characteristics as 1 and schoolsavileaning schedule but no singular, dedicated
person responsible for carrying it out as a 0.6¥sTs based on theory and case knowledge that
suggest that following a cleaning schedule is atipescondition, but may not be as effective if a
specific teacher is not held accountable for exegut. There were no schools with a dedicated

person responsible for toilet maintenance thandichave a cleaning schedule.

Five schools were assigned a code of 1, as exaetplfy school 4 where the head teacher
describes clear responsibilities, saying tlate teacher is responsible for the toilet monitayi
and maintenance and another teacher is responsibleng well monitoring and maintenance”
Students recognize these roles as well as girls fsohool 4 explainithere is an assigned
teacher for the boys named [] sir and [| mam isigeed for the girls. The teachers always
remind us about health, sanitation and hygiene assuAll five of these schools follow a
cleaning schedule that is led or monitored by tedichted teacher. An additional five schools,
coded as 0.67, follow a regular cleaning schedutehere is not one specific teacher responsible

for sanitation. At the other end of the spectruneré were six schools coded as 0 that do not
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have a specific teacher responsible for the tgilated according to students the cleaning
schedule is rarely followed if there is even a sithe at all. As the boys at school 17 described
in a focus group discussiofiVe are bound to use the urinals because we haveption left.
The toilets are only cleaned once or twice... onlgnvhisitors come to our schoolAll case
schools fell into one of these three categories waddid not utilize a score of 0.33 for this

condition.

Presence of a champion

We coded schools as 1 if teachers, students aml#ofield officer identified someone as a
champion and the research team felt they were #ie source of sanitation activity at the school
whose absence would likely lead to the discontionadf these activities. In the coding, an
active team of teachers where no single person idettified as being the “cause” of the
activeness were coded as 0.33. Examples of thisagoeare schools 10, 16 and 19 where the
teachers work as a team and coordinate well walSiMC, but if any one teacher left the school,

activities would likely continue.

Following this coding scheme, schools 8 and 14 weded as 1. The head teacher at school 14
was identified as a champion by studef@®h my gosh! If we forget to put soap [in the tdjile
and madam finds out, she tells us to put it in. &leed us affectionately, ‘Why didn’t you tell
me? Did | ever say that | will not give you soapfenever you need soap just come to me”
(focus group, boys), and the field officéfhis school really works as a team with the ledd o
the head teacher” The temporary teacher assigned by Save the @hildt school 8 was

identified by multiple students as a champion whm,s“We have a list of who should collect
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water when. The teacher [name] made the l{$ticus group, girls), ant¥es, [name] talks to us
about proper toilet use. ... [name] taught us aboathdwashing” (focus group, girls). Four
schools were coded as 0.67 for the presence of@wmneho takes action to improve sanitation
services at the school but does not lead all theromements needed. School 4 provides an
example, where a teacher describes the SMC vicdarg as'...very active in sanitation and
hygiene issues... When [he] comes to see the sdhisbbf all he checks the toilet, if it is dirty,
he starts to clean it himself’A score of 0.33 was assigned to five schools whbere is
someone interested in school sanitation, but tlaene haken only limited or infrequent action or
their departure would likely have little effect tre continuation of activities, such as school 13
where®...the head of SMC is very active all year long vmsats the school every month and talks
with the students about health and sanitation(T&acher). At the remaining six schools, no
champion was identified by teachers, studentsfi¢ha officer, or data collectors: e.tthere is

no teacher that is responsible for sanitation andgjibne at the school and no one from the

village is very involved{Teacher, school 1).

Analysis

We performed truth table analysis on the calibratettome and conditions for each case using
fs/IQCA 2.5 software. The software creates a tabth wall logically possible combinations of
conditions (in this case,’2r 64 since we have six conditions) and for easthination,
calculates a raw consistency (representing theegetgrwhich the combination is a subset of the
outcome) and PRI consistency (indicating the extemthich the combination is a subset of both
the outcome and the negated outcome) (Ragin, 28@6thson & Verkuilen, 2006; Ragin,

2008b). The consistency scores, based on the eapoases, are used to code the outcome of
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each combination of conditions as present or abssittg a minimum raw consistency cut-off of
0.8 and considering any large gaps between rawistensy and PRI consistency as
recommended in QCA literature (Jordan, et al., 20Ragin, 2008a; Ragin, 2008b). All

configurations with empirical evidence from at lease case school were included.

RESULTS

Of the 16 case schools analyzed, seven were calbdvang well-managed sanitation services
(a score of greater than 0.5) and nine were codgubarly managed (a score of less than 0.5).
The pathways to each outcome are presented indsgld and 15 where the lines between
conditions represent a pathway. Each pathway isidered sufficient to produce the outcome,
where the necessary conditions are likely needepraduce the outcome, but insufficient on
their own (Berg-Schlosser et al., 2009; Jordans&rdavernick-Will, & Garvin, 2011). In QCA
nomenclature, necessity and sufficiency are cdledlahroughconsistencymeasures, which
evaluate the frequency with which conditions amespnt when the desired outcome is achieved.
Conditions with a consistency score of 0.9 or highee considered “necessary” or very
common, while combinations of conditions with a sietency score of at least 0.8 are
considered sufficient (Ragin 2008a). To avoid ceidno between the consistency measure of
necessary conditions and sufficient pathways, veethie term “necessity score” when referring
to the consistency measure for necessity. A seowabure of “goodness-of-fit” used in QCA is
coverage,which indicates how well the necessary and sufficiconditions are represented by

the empirical cases (Rihoux & De Meur, 2009).
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Pathways to well-managed school sanitation services

Analysis of the case schools with well-managedtation reveals three sufficient pathways

(Figure 14). The solution coverage is 0.81, meanirad 81% of memberships in the positive

outcome can be explained by these three pathwégssdlution consistency is 1.0, meaning that
all cases with the characteristics in the pathweaye well-managed sanitation services, or they
are 100% “consistent” in providing well-managed itdion services. The cases explained by

each pathway are shown in the right column.

Sufficient Pathways Schools

Communlty Champion Low Government 24,14
Support Support
Maintenance Government
Plan HActlve SMCH Support } 10,19
\§

Condition Necessity
Quality construction 0.86 .
. Maintenance . Low Government
Maintenance plan 0.81 Champion 8 18
Active SMC 0.76 _ Plan Support 2
Community support 0.71
Champion 0.71 Solution coverage = 0.81
Government support ~ 0.57 Solution consistency = 1.0

Figure 14. Pathways to well-managed school sanitation seniicBangladesh

Based on necessity scores, none of the individoatlitons meet the cut-off of 0.90 to be
considered “necessary”. However, if we run necgsaitalysis on community suppodr
government support, we find that financial accéssn either of these two sources, is necessary
with a score of 0.90. This is further reflectedaim independent cost analysis of Bieishuder
Jonnoprogram which highlighted the need to transfer egiance costs from Save the Children

to the government and/or community (Save the Céild2012). Though important, financial

141



access alone is not sufficient for well-managediises however, as illustrated at school 1,
where the teacher saldie have a strong fund from the government and w&tdspend all the
money in a year. So we always have money for maintg, yet the toilets are frequently
broken down and they were waiting for Save the dtail to repair a broken pipe. Hence, other
conditions are needed to create the motivation tiiives available funds to create reliably

functioning and clean sanitation services to sttgJexs seen in the pathways.

The first pathway is comprised of quality constrmetin addition to financial support from the
surrounding community, the presence of a chamgaod,the absence of SLIP funding from the
government. It is interesting to note the abserfigoeernment SLIP funding in this and the third
pathway. We hypothesize two reasons for this franthér analysis of the case schools. One,
RNGPS, which normally receive little to no govermmneupport, tend to have very active and
independent teachers as exemplified by a teachechaiol 16,“We are a non-government
school. We built this school and we are runnind\ie paid for everything"Teachers at RNGPS
are often motivated to create a positive schooirenment so that parents continue to send their
children and the school is eventually given GP8&istal'wo, government funding is described by
teachers as delayed and distributed at randonrjctesy planning and quick recovery from
breakdown at schools that depend primarily on gowent support, as teachers explain that
“The government takes a long time to process thdifig. We don’t get the money in due time”
(school 3), andIf we go to the government office, the procesh ke like: you applied for a
blanket in the winter, they will give it to you summer. It takes a season to repair with

government involvemen(school 16).
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The second pathway combines quality constructidh tie presence of a maintenance plan, an
active SMC, and current government SLIP fundingthBof the schools explained by this
pathway have a toilet cleaning schedule with ondicd¢ed teacher responsible for sanitation
(coded as 1) and the SMC is highly active, inclgdmapidly responding to repair needs
identified by the teachers and talking with studesntd parents about hygiene (coded as 1). As
the only pathway without reliance on an individgahitation champion, the second pathway

may provide insight into a more robust option tpathways 1 and 3.

The nationalization of all schools in 2013 may hawplications for the sufficiency of pathways
that explain only RNGPS. Pathways 1 and 2 eachaexploth GPS and RNGPS case schools,
implying that as RNGPS nationalize, these two patsiare apt to remain sufficient. However,
the two schools explained by the third pathwayRINGPS and the sufficiency of this pathway
may not hold post-nationalization. Identifying tbemmon conditions among these two schools
with poor quality construction, the third pathwaycdomprised of the presence of a maintenance
plan, a champion, and low government support (ageticy fund only), Beyond the longevity
concerns as RNGPS convert to GPS, the generaltyatiilthis pathway may be limited, as the
“necessary” condition of financial access is natgent, particularly as more time passes and
repair needs become more costly. Looking deepéhetcase data, the moderate success of
school 8, with an outcome score of 0.67, is likeégpendent on the temporary teacher who is
partially funded by Save the Children and has besty active in promoting sanitation and
hygiene at the school, and the success of scho@ liBely due to financial support from the

community, a very active SMC, and a champion headHer.
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Considering the potential tenuity of pathway 3, tegions are presented (pathways 1 and 2)
depending on the local context. For example, ifgadée financial support from the community
for maintenance cannot be secured and there isliable champion, the conditions in pathway 2
may present more realistic areas to focus resouaces vice-versa, if the school does not have
government SLIP funding, then focusing on the cbowl$ in pathway 1 may be more effective.
Only some schools receive SLIP funding each yeaygasting that either government funding
will need to increase to provide all schools witiFSfunding (in addition to encouraging SMC
involvement and a dedicated teacher for schoolta@m), or community support and a

champion will be needed at the schools withoutenraccess to this fund.

Pathways to poorly managed school sanitation services

Analysis of case schools with poorly managed saoitaconfirm findings from the analysis of
schools with well-managed services. Three sufficgathways to poorly managed services are
identified (Figure 15). The first two pathways dematvate the negative effect of insufficient
financial access (from the government or commupitf)ere the absence of a champion or an
inactive SMC combined with limited financial suppds sufficient for poorly managed
sanitation. The third pathway suggests that schaols government funding that have an
inactive SMC, no maintenance plan and no champierualikely to provide reliable sanitation
services. All three of the case schools explainethts pathway are GPS and though they have
substantial financial government support throughPSlunding, there may be little motivation
for teachers to maintain sanitation services withpwassure from a champion, an active SMC, or

the motivation of RNGPS teachers to “prove” thdility to run a quality school.
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Sufficient Pathways Schools

)
No 6, 16, 17,

N
. Champi
Low Community Low Government ampion 20
Support Support —_—
J

Inactive

SMC
- J

6,15

Condition Necessity
No champion 0.89 || Government No Inactive | |No Maintenance|| ; 3 15
Low community support  0.85 Support Champion SMC Plan T

No maintenance plan 0.69

Low government support 0.63
Inactive SMC 056 | Solution coverage =0.78

Poor quality 0.48 | Solution consistency =0.91

Figure 15. Pathways to poorly managed school sanitation sesvit Bangladesh

DISCUSSION

Comparison with results from similar study in Belize

Results support those from a similar study in BeliZhatterley, Linden, Javernick-Will, 2013)
and provide additional information regarding doma&onditions in Belize. The necessary
condition of local involvement upfront identified the Belize study is echoed in case schools in
Bangladesh: this condition was removed from ansly®cause it was constant as all schools
with SMCs and teachers involved in planning andstmction and feeling respected in the
process. As a result, this serves as a domain womdin the Bangladesh schools. No schools in
Belize receive government support for operationsd @nerefore this domain condition was not
included in the Belize analysis. Findings from Badgsh where government funding varied
between schools, provide some indication of theatfthe absence of government support may
have and how it may be compensated for in Belizecifically through quality construction, the
presence of a champion, and community support \(@athL in Figure 14). Interestingly, these

conditions comprise the third pathway identifiedtine Belize study; the pathway that explains
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the most case schools, which were also the onlgdadstthat receivedinancial contributions
from the community. Without government support,cath in Belize tend to rely more heavily
on the presence of a champion, which is found ur fof the five pathways to well-managed
services, where the remaining pathway includes conmy support. This resonates with the
need for a champion (which may be tenuous over)tamd community support, in the absence

of government funding as discovered in Bangladesh.

Implications for policy and programming

Integrating these findings into national policy dmture intervention programming may foster
improved management of school sanitation and hygsarvices at scale. We discuss potential
strategies for augmenting policy and programminggbeon insights from teachers, students and

field officers during data collection.

Encourage local construction monitoring

Though the majority of the toilets were high qualbave the Children staff described challenges
with some contractors who compromised quality tduce costs. Based on teacher feedback,
frequent monitoring by the Save the Children engjirencouraged high quality constructith:
think the quality was good because the engineerweas mindful of the construction. When the
roof fell apart because of the poor foundation, tiext day the engineer told the contractor to
rebuild it. They didn’t use the brick, sand, rod¢.efrom the old construction, for the new
construction” (Teacher, school 3). However, the engineer is ken@bmonitor the entire process
at every school and additional local monitoring veasnmon in the schools with high quality

construction?*The construction materials were very good quallfysomething breaks, it is...not
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the fault of construction or materials, becausechecked the materials(Teacher, school 12).
Save the Children encouraged local monitoring arahymteachers felt their concerns were
respected and acknowledgedhe contractor brought a van of poor quality bkss but we
complained to the engineer about it and he fordesl dontractor to return the bricks and use
new bricks for the construction{Teacher, school 7); antiWhen they made the septic tank
cover, we complained to [the contractor] that theever he made was not good quality. But he
didn’t listen to us. When he placed the cover entémk, it was broken... [The Save the Chlidren
manager] told me not to sign the attestation fomtilLeverything seemed ok to méTeacher,
school 14). Despite this, there were some schdws were not open during construction, or
where teachers and parents may have felt uncestamow to monitor construction or placed
limited importance on sanitation. Further guidamegarding how to check the materials and
construction process and promotional strategiesdas local priorities and motivations may

increase local involvement in monitoring efforts.

Activate the SMCsto promote sanitation and hygiene

According to teachers and the field officers, agito SMC activity include that members are
busy with their personal work as explained by @hea at school 3'as usual they don't attend
the meeting because that may hamper their work. S doesn’t have time to visit the
school”, and personal conflicts between teachers and M€ &adership as described by the
field officer for school 19, The president of the SMC resigned 9-10 months lbgcause of
personal problems between him and the head teadres. vice president has been the new
president for six months. Six months ago, the SMG mot active, but now it is better”

Fortunately, other case schools provide exampldsoof it may be possible to “activate” the

147



SMC. At school 16, the head teacher contributesrd¢kent increased activity of the SMC to a
training session conducted by Save the Childrenthadocal government, which focused on
sanitation and hygiene themes during the third final day. Teachers at school 4 shared
experiences with community members from their vigita school awarded best school in the
sub-district by the government and sdllt the beginning, the villagers, even the SMC,ndid

show interest in the school. We showed the villegbe activity(the school visit)using a

projector in the schoolyard. Only then the villageand the SMC were very interested in the

school”.

Expand gover nment involvement in school sanitation maintenance

A number of schools did not know when they woulderee the SLIP fund next, and a more
streamline process of applying for maintenance $um¢hen schools have a major and
unexpected breakdown may help schools more effigiaaddress repair needs. Additionally,
more direct involvement of government educationcefs in sanitation and hygiene may help
this theme gain support at the government levdl.cAse schools reported frequent visits from
the assistant upuzilla (sub-district) educationiceff (AUEO) or assistant education officer
(AEO), ranging from every two weeks to three montbscheck attendance records and lessons.
Unfortunately, sanitation and hygiene are meagadiuded in inspections, if at all, as described
by one teacher who say8fhe AUEO visits our school once a month, but tldey't check
anything related to the toilets or handwashingThough toilet cleanliness is sometimes
inspected, only school 4 felt sanitation and hygievas prioritized by the education officer,
saying“He gave priority to the health and sanitation igsu” when describing AUEO visits.

Expanding upon the positive influence of AUEO anBQA visits, more formal inclusion of
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sanitation and hygiene (specifically, functioninglaclean toilets with water and soap) in school
inspections has the potential to motivate teack@mhaintain facilities as well as provide an
opportunity for education officers to become faarilwith sanitation needs and aid schools in

efficient acquisition of maintenance funding.

Another area where government education officersbecome more involved is the SMC and
teacher hygiene training. Currently, the last dé&ythe three-day teacher refresher training
offered by the government in Meherpur each yeatedicated to hygiene education training.
However, this theme is taught by Save the Childpensonnel. Training and encouraging
education officers to conduct this final day ofititag may also help foster greater interest in

sanitation and hygiene services as part of quatitycation.

Encourage community support and participation

Without adequate government funding, schools relycommunity support to address major
repair needs. Unfortunately, teachers report thay toften have trouble securing financial
contributions from the community’The villagers don't participate financially, that the
greatest challenge for funding toilet maintenand@eacher, school 8). Even schools where
teachers feel parents would contribute, exprestgaties in asking for their supportWe feel
embarrassed to ask the villagers for the mongh&acher, school 16); arfd.we are confident
that if we asked them for 1000 bars of soap, naanathat, they would give it to us. But we
don’t ask them for soap. We are happy that they saeding and receiving their children

regularly. We don’t expect more than that from plaeents” (Teacher, school 20).
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However, despite the low average income in the,ateze is evidence that households are
willing to pay for community water services: in nyacommunities, families contribute 10 to 20
tk (app. 0.13-0.25 USD) per month to maintain comityuarsenic treatment units (Ramendra
Mallik, personal communication, January 10, 20B3sed on an average student population of
271 and assuming each family has on average twdrehiat the school, this would amount to
203-406 USD per year, similar to the SLIP fundfaimilies contributed the same to school

sanitation and hygiene.

The school visit sharing activity at school 4 déssu previously, where teachers shared their
experiences from a visit to another school deensatcessful” by the government with the
villagers, provides an example of how parents ctal@ncouraged to support school services, as
one teacher explain$After that, whenever we ask the students to bertza money for school
activities the parents are willing to pay itThis experience may have helped parents feel more
included in school activity as well as create Sopi@ssure to provide their children with a
healthy school environment like the school visitedthe teachers. The SMC may also be a
source of advocacy in the community and a numbéeaxthers reported their positive influence,
such as the teacher at school 14 who sdgsthe local community, we use the SMC to raise
awareness about sanitation and handwashing. The $M@bers also live here so they can

influence the people

Establish a national framework for school sanitation maintenance plans
It should be noted that the presence of a cleasthgdule does not guarantee the schedule will

be followed, as expressed in the Little Doctor ®ogwoup at school 100ur teacher made some
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groups for toilet cleaning, but the fact is somenthe other group who is not from the little
doctors, don't clean the toilet. They only cleaa thilet when they wishand monitoring by a
teacher is likely necessary as school 15 expldiwge need to monitor though when [the
students] clean the toilet”Monitoring student cleaning and repair needs wash more
common at schools where one teacher was resporisibganitation, usually appointed by the
field officer or head teacher. Little Doctors coydthy an important role as well, such as the
Little Doctors at school 7 who explain their toileaning schedulé'We divide our work...
Like, my role number is one, so | will clean todagmorrow, role number two will clean the
toilet, etc”. Institutionalizing a framework for school saniba&t maintenance where there is one
teacher responsible who engages students in tleegg@nd is held accountable by government
education officials during school inspections, iational school sanitation guidelines with

associated government trainings or competitiony, loniag this model to scale.

Encourage local champions

The identified champion varied between the fielficef at school 2, the SMC vice president at
school 4, the Save the Children-hired temporarghea at school 8, the assistant teacher at
school 15, and the head teacher at schools 14 &ni@ihe champion teacher at school 15 was
identified as’...the only local teacher. The others are not frdme tommunity and don’t really
care” (field officer, school 15), suggesting that lotahchers may be more likely to take on a
champion role. School health competitions for SM@&umbers may also cultivate champions as
described by the teacher at school Thére is an SMC member named [] who is the vice
president of the SMC. He is very active in sarotatand hygiene issues. He placed first among

the whole upuzilla and zilla for the activityOn the other hand, teacher transfer may remove
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champions from a school that is relying on themcfamtinued activities, as students from school
3 explain:“When we were in grade 4 we had a teacher namdalf] he transferred to another

school. Since then no one talks to us about hanawgs (focus group, girls, school 3).

To an extent, the field officers are all actingcaampions, and though active field officers can
be a positive influence, caution may be neededsimodrage schools from relying on them, such
as in school 2 where their leadership is reportetha main reason for well-managed services.
Field officers that are seen as the school's champthough well-intended and possibly
benefiting the school in the short-term, may adyuainder long-term sustainability if the focus
on sanitation and hygiene departs with them, eivtezn they leave for the day or at the end of
the Save the Children prografif:teachers believe in hygiene and act accordingtywill work,

but if they only do things when the field officemes, it won't"(field officer, school 11). There

is a tendency for some field officers to want to dsen as a champion, as one field officer
explains fit's really the field officers work and the fieldficer should have the credit'Though
normally very positive, this aspiration may hindbe continuation of activities after the field
officer departs if sanitation leadership is nohsfarred to the teachers and SMC, as expressed
by another field officer;l will not be here long term but if somehow | caranage the SMC to
get involved with the program, it will run for ariger time”. The fact thaShishuder Jonne a
long-term program (10 years, 2008-2018) has therpiall to greatly influence sustainability as it
allows for gradual transition of responsibilitiesid encouraging and incentivizing field officers
to help schools gradually take independent respditgi for their sanitation services may
increase their long-term effectiveness. Acting &snaporary champion, the field officer can pass

along knowledge and motivation to maintain servi@s seen at school 19 where the teacher
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says‘We have many things to learn from [the field dgfilc He can explain everything in a very
simple and easy wayeventually relinquishing their role to the teachemsl SMC as in school 4
where the field officer reportsl only have to look and see, but it is really tteachers and the

SMC who do it all”

Study limitations

Conditions that were constant among the case sshaal hence excluded from the analysis
should be considered when evaluating the genebdiizeof findings. These include, but are not
limited to, the national policy environment in B&adesh, local involvement in planning and
construction, the technology type installed (pdusth toilets to septic tank), the presence of
external monitoring by field officers multiple timeer week, weekly hygiene classes including
information on proper toilet use and handwashintp woap which all student focus groups could
recall, and 98% of intervention cost funded by &@O\ with the government of Bangladesh
covering the remaining 2% (Save the Children, 20Kjditionally, three conditions were
excluded due to limited variation: vandalism, waearcity, and Little Doctor activity. However,
the exclusion of these conditions does not appeanpact results. The schools with vandalism
(schools 1 and 17), water scarcity issues (sch®olf, and 17), and less active Little Doctors
(schools 1 and 17) had numerous other low scommgliions and none of these schools can be
explained by any of the three pathways to well-ngadaservices identified. The other conditions
present (or absent) are also in line with othewosthwith poorly-managed sanitation services
and it is unlikely that removing the vandalism ater scarcity issues alone would result in well-
managed sanitation services at these schools. Howthese challenges may deserve further

attention as they have the potential to hinder awpment in other areas if not addressed.
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A further limitation is that data were collectedrr one point in time and the condition of
facilities on the day of the research visit mayalgpical. However we attempted to capture any
deviation through student focus group discussiams$ @acher interviews, which provided a
longitudinal perspective through answering questiosagarding past downtimes in service

provision and average cleanliness.

CONCLUSION

Based on empirical evidence from 16 case schooMeherpur, Bangladesh, fsQCA identifies
financial access as “necessary”, or very commorgrgyrschools with toilets that are reliably
functioning and clean with soap and water availabl®ugh important, financial access alone is
insufficient for well-managed sanitation servicasd ghree sufficient pathways are presented
including conditions that motivate action. The tachools explained by the third pathway are
RNGPS, where teachers are known to be highly metivdue to the low job security in non-
government schools, and the sufficiency of thiswaly is unlikely as all school nationalize in
2013. School 8 is in a patrticularly delicate sittiatas they lack the “necessary” condition of
adequate funding from the government or community tneir resilience to larger and more
expensive repair needs over time may be questiend@bke other pathways, which explain both
GPS and RNGPS, provide two options for promotindl-managed school sanitation and
hygiene, which can be weighed based on local ctintethe school does not currently have
government SLIP funding, efforts should focus oriticating the conditions in pathway 1,
specifically, securing community support and prangta champion. Vice-versa, if the

community will not financially support maintenanaed there is no reliable champion, pathway
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2 may be more effective, indicating the need foregoment SLIP funding, an active SMC and a

maintenance plan with one teacher held accountabirese schools.

Comparison of the results from Bangladesh to tlodgelize highlights the need for community
support and the reliance on champions in the alesehgovernment support. Results presented
in this study, where government support varied betwschools, expand upon this finding to
suggest that schools with government support igduire a source of motivation to maintain
services, such as an active SMC or a maintenarme flhese findings may have broader
implications for school sanitation in other low-ome countries, and institutionalizing structures
that foster the conditions identified in the pathw&o well-managed services could scale these

lessons to a national level and may have broadglidations at a global level.
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CHAPTER 8

CONCLUSION - ROADMAP TO WELL-MANAGED SCHOOL SANITATION:
FUZZY-SET QUALITATIVE COMPARATIVE ANALYSIS OF MULTI-COUNTRY
DATA

ABSTRACT

This multi-country cross-case fuzzy-set qualitatbeemparative analysis aims to provide more
generalizable results by combining data from cadeds in Peru, Belize and Bangladesh.
Analysis reveals two sufficient pathways to wellimained school sanitation, both of which
include high quality construction and local invaivent in planning and construction. The first
pathway combines these conditions with the preseheelocal champion and the second with
financial support from the government and communrigditionally, three pathways to poorly
maintained services are identified. All sufficigg@thways to poorly maintained services include
the absence of financial support from either theegoment, community, or both, indicating the
significance of reliable financial access to onagpmaintenance and the negative impact that the
absence of support for recurrent costs can hawapital investment. The potential implications
of findings on policy and programming are discusaedvell as the theoretical contribution of

the research method and results.

INTRODUCTION
This final chapter summarizes findings from PereliZ& and Bangladesh, including a cross-case
fuzzy-set qualitative comparative analysis (fsQ@A)schools from all three locations. These

findings may have broader implications for schaoligation in other low-income countries,
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SUMMARY OF FINDINGS FROM PERU

The rural Peruvian Amazon presents a very challengietting for sustaining school water,
sanitation and hygiene (WASH) services. The smatllrcommunities are dispersed throughout
the jungle and river transport can be slow and esgipe making it difficult for government
officials to regularly monitor school activity arfdr communities to procure repair parts and
services to maintain WASH infrastructure. Additibpathere is an urban misperception that
rural villages don’t require water and sanitati@envgces with the rationale that they can collect
water from the river and relieve themselves in jtirggle. This results in the majority of rural
Loreto schools being constructed without WASH smsidespite Peruvian national standards
requiring that all primary schools have one tditatevery 50 boys, one toilet for every 30 girls,
and one sink for every 30 students. Constructiorsafools without these services leaves
students with an exiguous understanding of the mapce of sanitation and results in schools
operating without services until parents, an NGQher government intervenes. Unfortunately,
the majority of post-construction sanitation intamtions in rural Loreto are of poor quality and
the fact that these additions were an afterthougftén shows in the construction and

maintenance.

Five of the seven school toilets visited were oar state, including two schools where the pits
were full and students had no access to sanitatitout leaving school. Maintenance needs
included missing or broken doors/walls, unbearabler, and/or filthy conditions including feces

on the floor and seat. Further, none of the schpobwided soap and water for students to
practice handwashing; a potential health hazaraHddren as schools can be a breeding ground

for illness (Greene, et al., 2012; Koopman, 1918)fortunately, despite poor school WASH

157



conditions, student, teacher and mothers’ priaritt® not reflect a desire to improve this
situation despite knowledge that WASH servicegarticular handwashing, have an impact on
health. A likely reason for the low prioritizatiaaf WASH in schools is that school is rarely in
session due to extremely high rates of teachernédxsiem, trivializing potential impacts of

school WASH intervention. Barriers including thenstruction of schools without WASH

services, teacher absenteeism, low prioritizatibisamool WASH, and inadequate budget for
school WASH construction and maintenance will fkeleed to be addressed prior to or in

parallel with successful sanitation intervention.

SUMMARY OF FINDINGS FROM BELIZE

In a study of 15 case schools in southern Belizispeset Qualitative Comparative Analysis
(csQCA) revealed that local involvement in planniagd implementation isiecessaryfor
continued maintenance of school toilets years a#iehool WASH program completion,
specifically that school staff and parents feljpexted and part of the decision process. Though
necessary, local participation upfront is not suiéint for sustainable infrastructure and must be
combined with other conditions in one of five idéatl pathways. Quality construction and the
presence of a local WASH champion are each prdsefdur of the five solution pathways.
Review of the pathways suggests that if there ioal champion at the school, the construction
and materials used must be of high quality for sbbool to be able to maintain services in
addition to their other educational tasks. In tdlfthe schools whose facilities were broken
down, there was no community support for O&M andfare were challenges with vandalism,
though local involvement in planning may help tads$s these concerns in the process by

increasing local ownership. The familiarity of tieéet technology implemented had the smallest
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influence and was found in only two of the five lpaays to well-maintained school toilets,
while unfamiliar technology was found in only onfetloe pathways to breakdown. This does not
mean that technology choice is unimportant, buigests that the quality of the infrastructure
and social factors such as local involvement mayeha stronger influence than the specific
technology selected. To reach scale and effectingbyove the continued maintenance of school
WASH, these findings need to influence policy andogoamming in Belize and

recommendations based on local perspectives wecasted.

SUMMARY OF FINDINGS FROM BANGLADESH

In Meherpur, Bangaldesh, 16 case schools were a&emlupost-intervention of a Save the
Children school WASH program. Based on empiricalidence, fuzzy-set Qualitative
Comparative Analysis (fsQCA) identified financiatcass (from either the community or
government) as “necessary”, or very common, amargpas with toilets that are reliably
functioning and clean with soap and water availabl®ugh necessary, financial access alone is
insufficient and three sufficient pathways of cdiwi combinations are identified. Surprisingly,
the absence of government support is found in tiMvhhv@ three pathways to sustained services.
We hypothesize two reasons behind this: (1) thafigtered Non-Government Primary School
(RNGPS) teachers are often more motivated as tteetryng to demonstrate the quality of the
school to hopefully be recognized as a Governmemdy School (GPS), and (2) that the
current funding structure for school maintenanceictvhgrants maintenance funding in
unpredictable intervals may lead to long down tinvelsile waiting for support. Quality
construction and the presence of a maintenance plaecifically that there is one teacher

responsible for sanitation and hygiene who monitatkerence to a cleaning schedule, is also
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common among the schools with well-managed serviBased on these results and insights
from students, teachers and Save the Children $itgiff, recommendations for institutionalizing

findings were provided for further consideration.

MULTI-COUNTRY CROSS-CASE ANALYSIS

Case selection

In order to develop a more generalizable “roadnmasustainable school sanitation, results from
all three locations are combined in a multi-countnpss-case comparative analysis using
fsSQCA. Schools that met the following criteria weirecluded in the analysis: (1) toilet
infrastructure is at least two years old or has &dneakdown or repair need since construction,
and (2) there is someone available who can answestigns about the toilet construction
process. All 15 case schools from Belize and @lcdse schools from Bangladesh meet these
criteria, while only three schools in Peru had songeavailable who could answer questions

about the toilet construction process. In totalc84e schools were included in the analysis.

Condition selection

An abundance of causal conditions in the analysisjedlimited diversityin QCA notation, can
lead to a description of each individual case gsoepd to a generalizable explanation based on
cross-case analysis. In order to reduce the nuofbeausal conditions included in the analysis,
a combination of theignificanceandsecond lookapproaches were employed drawing from the
six strategies recommended in QCA literature (AmeatPoulsen, 1994; Yamasaki & Rihoux,
2009). Using the significance approach, conditiaresselected based on statistical significance,

while the second look approach allows the researthadd one or several conditions that are
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considered important although dismissed in previanalysis. Using this reduction logic,
conditions were selected in two stages: (1) comadlti were selected based on statistical
association (p < 0.05) with the outcome based alinal data from all three locations; (2)
conditions that did not meet the statistical sigaifice criteria were reevaluated for inclusion
based on theory and empirical data. Four conditimes the statistical significance criteria:
guality construction, community support for mairdgeoe, the presence of a WASH champion,
and local involvement in planning and constructio®ne additional condition was included,
government support for maintenance, based on th#mly financial support for on-going
maintenance is crucial (IRC, 2007; Nagpal, 201hdda, et al.,, 2011) and case data from
Bangladesh where schools without government suppast have other motivating factors and

analysis of collective influences may provide fertinsight.

Operationalizing the outcome and conditions

The coding scheme used to operationalize the owam causal conditions into ordinal values
is presented in Table 28. Definitions are simitatitose used in Chapters six and seven with the
following adaptations: (1) ordinal coding for abraditions as opposed to the binomial structure
used for csQCA in the Belize study; (2) descripgi@ne broadened to permit coding of schools
in different contexts (e.g. School Management Coitemi (SMC) and Parent Teacher
Association (PTA) are considered analogous); andh@ local involvement and government
support conditions were redefined to promote gregeation between cases in order to meet
the recommended 30% variation between cases (Ri&dDg Meur, 2009 p. 45). The outcome
measure includes the presence of soap and watehaimdwashing as was included in the

Bangladesh study. Belize outcome scores were adjustreflect this addition.

161



Table 28. Coding scheme used for outcome and causal conslition

Condition fsQCA coding scheme Source
Minimum of the following two measures: Functional toilets”:
1: students have reliable access to functional services
0.67: all toilets usually function, but repair needs are not always efficiently addressed
OUTCOME . . .
0.33: some toilets are frequently unusable; repairs are not timely addressed
Well- . . . Students
0: students do not have reliable access; repairs are rarely addressed, if at all .
managed . o b Observation
o and Reliably clean toilets":
sanitation . . . Teachers
services 1: all toilets are clean and quickly cleaned when dirty
0.67: usually more or less clean, with some instances where they remain dirty
0.33: frequently unclean with visible urine, dirt and terrible smell
0: rarely clean with visible feces present
1: high quality; no repair needs due to poor quality construction
. ’ . . . . . Teachers
Quality 0.67: mostly high quality, but minor repair needs due to poor quality construction Field officer

construction

0.33: not high quality, but so far repair needs have been caused by something else
0: poor quality; have had major repair needs because of poor quality construction

Observation

Community
support

1: community has contributed financially to toilet 0&M when needed

0.67: community contributes in-kind to maintenance when needed or financially but not
every time the school requests help

0.33: community members provide limited support, such as providing a few bars of soap
0: community does not contribute financially or in-kind to O&M of the toilets

Teachers
Field officer

Government
support

1: the school has government funding for salaries in addition to a small operations fund
(i.e. contingency fund in Bangladesh) and a maintenance fund (i.e. SLIP fund in
Bangladesh) (e.g. GPS with SLIP funding)

0.67: the school has government funding for salaries and some funds that could cover
small toilet maintenance needs (e.g. GPS); or they do not receive funding for salaries but
they do get money for maintenance (eg. RNGPS with SLIP funding)

0.33: the school has government funding for salaries, but no operations or maintenance
funding (e.g. all schools in Belize); or the school does not receive money for salaries but
they do receive funding for maintenance. (e.g. RNGPS with contingency funding)

0: the school does not receive any government funding

Teachers
Field officer

WASH
champion

1: someone voluntarily takes extraordinary interest in school sanitation & is recognized
by others (without whom hygiene activities would likely diminish or discontinue)

0.67: someone leads sanitation activities but doesn’t include all aspects of maintenance
and hygiene practices or there are others identified who may continue their role

0.33: someone takes interest in sanitation at the school, but they don’t always take
action or there are others who would likely continue their role in their absence

0: There is no one identified as taking interest in sanitation at the school

Teachers
Students
Field officer
Observation

Local
involvement

1: the school and PTA/SMC/community were involved in planning and construction,
including monitoring construction, their input was incorporated, and they felt respected
0.67: the school or PTA/SMC/community was involved in both planning and
construction, or both parties were involved but to a limited extent (e.g. attended
meetings or chose the location, but didn’t regularly monitor construction

0.33: the school or PTA/SMC/community was involved but not in both planning and
construction; or in both but to a limited extent (e.g. attended meetings, not all input
was incorporated)

0: Neither the school or PTA/SMC/community was involved to any extent or their input
was ignored and they felt disrespected

Principal
Teachers

® “Functional” = waste is easily flushed with water, the building structure, doors & locks are in working condition providing
privacy, water is available for flushing and anal cleansing, and soap is available in or near the toilet
“Reliable” = minor critical repairs (needed for use) such as a door lock or clogged toilet are repaired within 24 hours, major
critical repairs such as a broken pan or door are repaired within 1 week, minor non-critical repairs (not necessary for use) such
as a broken tap are repaired within 1 week, and major non-critical repairs such as a broken water pump are repaired within 1

month

b - .
“Clean” = no visible feces on the floor/walls/seat, no flies, and no foul smell
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The redefined coding for local involvement and goweent support resulted in lower scores for
local involvement in Belize cases based on thetgreavolvement reported in Bangladesh
comparatively, and an increase in government sugmares from 0.33 to 0.67 for schools in
Bangladesh that received government funding fochteasalaries as well as a small operations
budget (i.e. contingency fund) (Table 29). All Belischools are coded as 0.33 for government
support based on Belize education policy whichestthat "Government funding covers 100% of
teacher salaries... Schools are, however, resgerfsibthe non-funded proportion as well as all
operation and maintenance costs. User fees areedsential for the operation of the school
system and schools are able to charge the feeshityatconsider to be justified” (Ministry of
Education Belize, 2012). School fees in case schmiged from BZ$0 to BZ$15 (7.50 USD)

and most schools need to fundraise to local busaseand the community.
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Table 29. Data matrix for causal conditions of school samtatn Peru, Belize and Bangladesh

Quality Community Government Local

School . Champion . Outcome
construction support support involvement
BZ1 1 0 0.33 1 0.33 1
BZ5 1 1 0.33 1 0.67 1
BG18 0.33 1 0.33 0.67 1 1
BG19 1 1 1 0.33 1 1
BZ2 1 0.67 0.33 0 0.33 0.67
BZ3 0 0.67 0.33 1 0.33 0.67
Bz4 1 1 0.33 1 0.33 0.67
BZ6 1 1 0.33 1 0.67 0.67
BZ7 1 0 0.33 1 0.67 0.67
BZ8 1 0 0.33 1 0.67 0.67
BG2 0.67 1 0 0.67 1 0.67
BG4 1 0.67 0.33 0.67 1 0.67
BGS8 0.33 0 0.33 1 0.33 0.67
BG10 1 0.33 0.67 0.33 1 0.67
BG14 0.67 1 0.67 1 1 0.67
BZ10 0 0 0.33 1 0 0.33
BzZ13 0 0.67 0.33 0 0 0.33
BZ15 0 0.67 0.33 0 0 0.33
BG12 1 0.67 1 0 1 0.33
BG13 1 0 0.67 0.33 0.33 0.33
BG15 1 0 0 0.67 1 0.33
BG16 0.33 0.33 0 0.33 1 0.33
BG20 1 0 0.67 0 1 0.33
PE2 0.33 0.67 0 0 0 0.33
BZ9 0 0 0.33 0 0 0
Bz11 0 0 0.33 0 0 0
Bz12 0 0 0.33 0 0.67 0
Bz14 0 0 0.33 1 0 0
BG1 0 0 1 0 1 0
BG3 1 0 1 0 1 0
BG6 0 0 0.67 0 1 0
BG17 0.67 0.33 0.33 0 0.67 0
PE1 0 0.67 0 0.33 1 0
PE3 0 0.67 0 0 0.67 0
Analysis

Truth table analysis was conducted on the calilratetcome and causal conditions using
fs/IQCA 2.5 software. Only configurations of causainditions represented by at least two

empirical cases were included in the analysis. ihbeeased frequency threshold from one case
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in the studies presented in Chapters six and sévdéwo empirical cases is because (1) there are
a greater number of total cases included in thdysisa(34 compared to up to 16) and
configurations represented by one case only reptes8% of empirical evidence and may be
less relevant; and (2) an interest in more coaraewgd results that may increase the
generalizability of findings. These reasons areedasn recommendations in QCA literature
(Ragin, 2009 pp. 106-107). Following removal of ftgurations not represented by at least two
cases, the degree to which the remaining configuraitare a subset of the outcome is assessed
to determine if the outcome is present or absanédéch configuration. A consistency cut-off of
0.78 for the analysis of well-maintained sanitatod 0.82 for the analysis of poorly maintained
sanitation. Although QCA literature recommends aimum consistency threshold of 0.8, 0.78
is used in the first analysis based on furtherudision in the literature which describes this cut-
off threshold as a loose recommendation and suggesig a lower value if there is a substantial
gap between a consistency score slightly belona@dthe next lowest score (Ragin, 2009 pp.

108-109).

RESULTS & DISCUSSION

Of the 34 case schools analyzed, 15 were code@wasdgwell-managed sanitation services (a

score of greater than 0.5) and 19 were coded adypmanaged (a score of less than 0.5). The
pathways, or combinations of causal conditiongrtmluce each outcome are presented in Figure
16 and Figure 17 where the lines between causalitbmms represent a pathway. Each pathway
is considered sufficient to produce the outcomegr@ltthe necessary conditions are likely needed
to produce the outcome, but insufficient on th@ndBerg-Schlosser et al., 2009; Jordan, Gross,

Javernick-Will, & Garvin, 2011). In QCA nomenclagymecessity and sufficiency are calculated
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throughconsistencyneasures, which evaluate the frequency with whaiditions are present
when the desired outcome is achieved. Conditionis aviconsistency score of 0.9 or higher are
considered “necessary” or very common, while coratiams of conditions with a consistency
score of at least 0.8 are considered sufficiengifR2008). To avoid confusion between the
consistency measure of necessary conditions arfetisaf causal recipes, we use the term
“necessity score” when referring to the consistemeasure for necessity. A second measure of
“goodness-of-fit” used in QCA isoverage which indicates how well the necessary and

sufficient conditions are represented by the eroplicases (Rihoux & De Meur, 2009).

Pathways to well-managed school sanitation services

Two sufficient causal pathways to well-managed stkanitation services are identified, both of
which include quality construction and local invement (Figure 16). The first pathway
combines these conditions with the presence of &sWAa&hampion, while the second pathway
combines them with financial support for maintereafrom the government and the community.
The combination of both government and communifypsut suggests the positive impact that a
combined top-down, bottom-up approach can havehencbntinued maintenance of school
WASH services without the tenuous reliance on all§#¢ASH champion. The solution coverage
is 0.63 meaning that 63% of the summed outcomeesare represented by these pathways. The
solution consistency is 0.90 meaning that the swlypathways presented are 90% consistent in

producing the outcome of well-managed school saoitdased on the empirical cases.
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Sufficient Causal Pathways Schools
S —
< Champion BZ:5,6,7,8
Quality Local — BG:2,4,14
Construction Involvement
J s N
Government Communit
y BG: 14, 19
Support Support
Causal Condition Necessity . J
Quiality construction 0.81
Local involvement 0.74
Champion 0.74
Community support 0.67 Solution coverage = 0.63
Government support  0.55 Solution consistency = 0.90

Figure 16. Pathways to well-managed school sanitation
(intermediate solution, frequency threshold = Zyststency threshold = 0.78)

Pathways to poorly managed school sanitation services

Analysis of poorly managed school sanitation uncevliree sufficient pathways: (1) low

community support and the absence of a local cheamgR) low community and government

support, no local involvement and poor quality ¢orgion; and (3) low government support

combined with poor quality construction and theemte®e of a local champion (Figure 17). These
pathways represent 83% of the summed outcome sanceare 92% consistent in producing the

outcome of poorly managed sanitation.
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Sufficient Causal Pathways

N
Low Community
Support

Causal Condition Necessity
No community support 0.78
No champion 0.76
No government support 0.71
Poor quality 0.66
No local involvement  0.49
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Solution coverage = 0.83
Solution consistency = 0.92

$chools

BZ:9,11,12
BG: 1,3,6,13,
16,17,20

BZ:9,10,11,14
BGS8

87:9,11,12,13,15

BG: 16
PE: 1,2,3

Figure 17. Pathways to poorly managed school sanitation
(intermediate solution, frequency threshold = Zysistency threshold = 0.85)

IMPLICATIONS OF FINDINGS

Case data from Peru, Belize and Bangladesh praandaarical evidence for the importance of
quality construction, local involvement in planniagd construction, and on-going financial
support for school WASH. The positive influencettlowal WASH champions can have is also
elucidated in a second pathway. Findings offer itdagdecision-making support by providing
evidence of key policy and programming strateghes are necessary and sufficient for well-
managed school WASH over time. This information da used by government, NGO,
community and school-level authorities to improkeit current WASH services or plan future
programming. Beyond the implications for improvildASH in schools, this research provides

an example of using the QCA approach as a smatieNih WASH research and sustainability

analysis. Potential widespread implications of iimgs are discussed subsequently.
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Local champions have been anecdotally discussatieinWASH sector as a common causal
condition of reliable service provision, though iied evidence has been published. These
findings provide evidence for the positive impagatt champions can make on the continued
provision of WASH services and discusses localgims into how to promote champions,

including limiting teacher transfer, hiring locataichers or placing teachers in their home
community when possible, and incentivizing contohureaintenance through service provision
that teachers consider beneficial (as found inZ8¢lor through external monitoring or inter-

school competitions or sharing as seen in Banghadd®ere teacher visits to another school
inspired them and the community to improve theinaehool and regular visits from Save the

Children field officers encourage continued activit

Without the presence of a champion, case data sttavgovernment and community financial
support for maintenance are needed. This indicdtesmportance of a combined top-down
(government funding) and bottom-up (community fumyli approach to promote on-going
maintenance. In response, encouraging communitglvement and fiscal support through
requiring financial contribution to construction fiscal management of construction funds by
the PTA/SMC may help improve ownership and undadstey of fiscal responsibilities of the
intervention (Breslin, et al., 2009; Marks & DaviX)12). Additionally, community support for
operation and maintenance of school WASH serviaaddcbe institutionalized by clearly
defining responsibilities of the government and ¢cbexmunity (considering financial capacities)
in national policy and guidelines. Considering tbes income level of many communities,
increased government spending is likely needednfwrave the sustainability and hence impact

of school WASH, both to ensure quality constructem well as provide adequate on-going
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maintenance support to schools. Increased govermnmesstment in WASH in schools which
also addresses the findings to incorporate thi® wammunity support and ensuring quality
construction may have a substantial pay back censgl the high cost of premature
infrastructure breakdown and the decreased or eegative impacts on health and education
that can result from unreliable or inadequate serprovision caused by frequently broken down

or unhygienic facilities. A discussion of thesegutal costs follows.

Based on a recent cost analysis, the cost of posin-flatrine construction in schools in
Meherpur, Bangladesh is $27.08/child including bead costs of $0.06 (Save the Children,
2012). The cost of latrine maintenance is estimate®D.24/child/year and sanitation awareness
raising activities are $0.01/child/year. Assumind @ year latrine lifetime and a 5% discount
rate, this is an annualized cost of $3.97/childlyewever, the cost increases exponentially if
the service lifetime decreases due to poor mainmmnaWwith over 17 million primary school
children in Bangladesh, the increased annualizetl@opremature breakdown of school WASH
facilities can have a substantial impact on thaonat budget. The alternative to increased
spending due to premature breakdown is that stad®ot’'t have access to WASH services for
the remainder of the expected service lifetime, pointial health and attendance impacts will
not be realized without access to the facilitieedsal for the behavior changes that lead to
improved health. Further, even if facilities ldséit expected lifetime, if services are unreliable,
unhygienic or unacceptable to students, impactASH investments are unlikely or may even
have a negative effect (Greene, et al., 2012; HuR@99). The cost of inadequate WASH access
can be substantial and the World Bank estimatemnanal loss of 6.3% of the Bangladesh GDP

due to poor sanitation, with health-related lossgeghe largest hindrance to economic growth
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(WSP, 2012). The World Health Organization alschhgits the financial benefits of improved
sanitation and estimates that for every $1 spensamitation, $5.50 is returned in economic
returns through increased productivity (Hutton, 20For the study locations included in this
dissertation specifically, the benefit-cost ragocalculated as 5.84 for Peru, 5.65 for Belize and
2.17 for Bangladesh. Benefits include reductiodiarrhea including diarrheal associated deaths
and indirect adverse health impacts such as méloatrtime saved from the proximity of
improved WASH services and economic savings froekieg less health care, reduced losses of

productive time due to disease and to reductiggrémature mortality.

It is every child’'s right to a quality educationathincludes WASH facilities that are reliably
functioning and hygienic. Though this rationale @wdobe sufficient for WASH in schools
intervention, resource limitations may call forther evidence of the need to invest in school
WASH maintenance. It is hoped that findings froms tllissertation will support funding
allocations and accountability structures thatudel capital costs for quality construction that
encourages local participation, as well as rectiromsts for WASH in schools maintenance
based on empirical evidence of the necessity ddettenditions for reliable service provision
and the associated economic and social impactsadallel, and a potential result of increased
investment in WASH in schools, champions should dneouraged and recognized at the

school/community and district and national level.
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APPENDIX A - Survey tools used in Peru

Informacion General

Fecha de Visita: Nombre de Escuela:
Elevacion Comunidad:

UTM (X) Municipalidad:
UTM (Y) Regidn:

UTM Zona Pais:

OBSERVACIONES
Monitoreo y Evaluacion para WASH Sostenibles en Escuelas

Método de coleccion de los datos: Visitar y observar el sistema de agua, los bafios y las lavabos
Materiales necesarios: La encuesta siguiente, el transcripto de consentimiento, lapiz, camera (si obtiene permiso
para tomar fotos), 1-2 viales para la coleccion de agua (si obtiene permision para tocar una muestra de agua)

No. Preguntas Marque “X” solamente en una de las opciones (a menos que se
indique lo contrario)

Informacion General

Q1 Ubicacion 1.Rural ____
2.Peri-Urbana ___
3.Ciudad pequeia ____
4.0tro(explique):

Abastecimiento de Agua

Q2 Tipo de sistema de agua (Escribe el nombre del tipo
del sistema y tomar un foto)

Q3 Fuente 1.Rio__

2.laguna___

3.Quebrada/Corriente___

4.Manantial__

5.Pozo___

6.Entubado de una planta de tratamiento____
7.Entubado pero fuente desconocido____
8.Charco____

9.Agua Lluvia___

10.otros (nombre):

Q4 Punto de coleccion en la escuela 1.Conexiones adentro del edificio____
2.Pileta publica adentro a la escuela___
3.Pileta publica afuera de la escuela___
4.Baldes adentro de la escuela__
5.Escuela no tiene agua____

6.0tros (explique):

Q5 ¢Es un sistema auténomo (abastecimiento de agua | 1.Sistema independiente_

sélo sirve a la escuela) o parte de un 2.Sistema escolar parte de un mayor régimen__
sistema que sirve a mds de la escuela (como la 3.No sabe

comunidad en general)? e

Q6 Numero de puntos de coleccidn de agua dentro de la

escuela
Q7 Numero de puntos de coleccidn de agua que estan
funcionamiento y tienen agua
Qs ¢Hay agua disponible el dia de la visita? 1.No___
2S5
3.Nosabe___
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Q9 La cantidad disponible en el dia de la visita Litros por minuto de la sistema de agua:
Cantidad de agua en los baldes (en total):
Q10 | éCual es el estado del sistema de agua en la opinién 1.Funciona bien__
del entrevistador? 2.Necesita reparacién pero esta funcionamiento___
3.No esta funciona____
4.No sabe____
5.0tra (explique):
Q11 | élLos alumnos tienen acceso a instalaciones de lavado | 1.No__
de manos? 2.Si, dentro de los 10 metros de los bafios___
3.Si, mas de 10 metros de los bafios____
4.No sabe___
Q12 | Sitomd una muestra de la Calidad del Agua, de 1.Del fuente de agua___
donde? (marca todos que aplica) 2.De la sistema de agua__
3.De los baldes en la escuela____
4.De grifos a dentro de la escuela____
5.No se tomd una muestra de agua___
6.0tras (explique):
Q13 | Dondey como los alumnos colectan el agua mientras | Donde:
a la escuela? Como es el agua obtenida:
Saneamiento
Q14 | Tipo de bafio se esta utilizando en la escuela (Escribe
el nombre del tipo y tomar un foto)
Q15 | Cuantos bafos estan para nifos y nifas? Nifios:
Nifias:
En total (si no estan separados):
Q16 | Hay bafios separados para docentes? 1.No__
2.Si___, Cuantos:
Q16 | éExisten evidencias de que los bafios de los alumnos 1.No___
estan en uso? 2.Si (explique la evidencia)__
Q16 | Que es el estado de los bafios (por observacién) 1.Funciona bien____
2.El hueco esta lleno___
3.Hay otras problemas técnicas___ (explique)
4.0tros (explique):
Q17 | éExiste orinay /o heces en el suelo / paredes / etc. 1No___
en los bafios? 2.5i__
Q18 | élas moscas pueden entrar y salir de la cdmara que 1.No___
contiene heces / orina en los bafios? 2.Si__
Q19 | Los bafios se huelen? 1.No___
2.Si, mucho___
3.Si, un poco___
Q20 | Hay bafios separados para los alumnos y los 1.No__
docentes? 2S5
3.No sabe____
Lavado de Manos
Q21 | élLos alumnos tienen acceso a jabon (o otro agente de | 1.Si, los alumnos tienen jabdny agua__
limpieza) y agua para lavado de manos cerca del 2.Los alumnos tienen agua pero no hay jabén___
lavadero el dia de la visita? 3.Los alumnos tienen jabdn pero no hay agua___
4.No hay agua ni jabon disponible__
6.No sabe____
Q22 | Hay evidencia para la promocién de lavado de manos | 1.No__

en la escuela?

2.Si (explique):
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ENCUESTA DE DIRECTOR(A) / PROFESOR (A)
Monitoreo y Evaluacion para WASH Sostenibles en Escuelas

Método de coleccion de los datos: entrevista de 20-30 minutos (puede hacer notas adicionales al fin de la encuesta)

Materiales necesarios: La encuesta siguiente, el transcripto de consentimiento, lapiz, grabador de voz (si obtiene

permiso para grabar)

No. Preguntas Marque “X” solamente en una de las opciones (a menos que se
indique lo contrario)
Informacion General
Q1 Tipo de escuela (marca todos que aplica) 1.Inicial__
2.Primaria__
3.Secondaria__
4.0tros (explique):
Q2 Cuantos estudiantes asisten a la escuela primaria? Total:___ Nifias: Nifios:
Q3 Cuantos docentes ensefian en la escuela? Total: Mujeres: Varones:
Q4 Cuantas horas al dia son los estudiantes en escuela?
Q5 Cuantas horas al dia son los docentes en escuela?
Abastecimiento de Agua
Q6 El sistema solo sirve a la escuela o mas de la escuela 1.Sistema independiente ___
(como la comunidad en general)? 2.Sistema sirve mas de la escuela____
3.No sabe
Q7 Cuando se construyo el sistema de agua? Junio del 2009
Q8 Quien pagan para la construccion originalmente? 1.UnONG pagado___ %
2.El gobierno pagado %
3.La escuela pagado %
4.La comunidad pagado %
5.El comité de padres pagado %
6.0tro pagado %
7.No sabe
Q9 Quien se encarga de los gastos de mantenimiento del | 1.Un ONG___
sistema de agua 2.El gobierno___
3.Laescuela___
4.la comunidad___
5.El comité de padres___
6.0tro (explique):
Q10 | Cuanto es el gasto para agua mensualmente?
Q11 | Quienes se encargan del mantenimiento (limpieza, 1.Personal administrativo____
cuidado, reparaciones del sistema de agua) 2.Docentes__
3.Alumnos__
4.Padres de familia___
5.0tros (explique):
Q12 | Quienes responsables para la coleccidn de agua para
la escuela?
Q13 | Cuanto tiempo se tardan en reparar y solucionar los
problemas del sistema de agua?
Saneamiento
Q14 | Cuando se construyeron los bafios?
Q15 | Quien pagan para la construccién originalmente? 1.Un ONG pagado %
2.El gobierno pagado %
3.La escuela pagado %
4.La comunidad pagado %
5.El comité de padres pagado ____ %
6.0tro pagado %
7.No sabe
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Q16 | Los bafios sirven mas de la escuela o solo la escuela? | 1.Sirven mas de la escuela____
2.Sirven solo la escuela__
3.No sabe____

Q17 | Quienes se encargan del mantenimiento (limpieza, 1.Personal administrativo____

cuidado, reparaciones) de los bafios? 2.Docentes__
3.Alumnos__
4.Padres de familia___
5.0tros (explique):

Q18 | Quien se encarga de los gastos de mantenimiento de 1.UnONG___

los bafios? 2.El gobierno___
3.Llaescuela___
4.la comunidad___
5.El comité de padres__
6.0tro (explique):

Q19 | Cuanto es el gasto mensualmente para los bafios?

Q20 | Cuanto es el gasto mensualmente para la escuela en

total?
Q21 | Cuanto tiempo se tardan en reparar y solucionar los
problemas de los bafos?
Lavado de Manos
Q22 | Con qué frecuencia se compra jabdn para la escuela?
Q23 | Ensuopinidn, cuando los estudiantes lavado sus
manos?
Enlaces de la Comunidad

Q24 | Esla comunidad involucrada en la construccion, el 1.Construccion__

mantenimiento, o la financiacion de los servicios enla | 2.Maneniamiento__
escuela? (marca todos que aplican) 3.Financiamiento__
4.0tras (explique):

Q25 | Tiene la escuela actividades de extensién para ayudar | 1.No__

a mejorar el agua, saneamiento o lavado de manos en | 2.5i
la comunidad? 3.No_sabe
Q26 | Silarespuesta es ‘Si’, cuales son las actividades de
extension?
Impactos de Salud y Asistencia
Q27 | Ensuopinidn hay menos casos de enfermedades en 1.No hay una diferencia____
los alumnos con el sistema de agua? 2.Si, un poco menos casos___
3.Si, mucho menos casos____
4.No sabe__
5.No hay una sistema de agua____
6.No estaba aqui o no recuerda antes del sistema___
7.0tros (explique):
Q28 | Ensu opinién hay menos casos de enfermedades en 1.No hay una diferencia____
los alumnos con los bafios 2.Si, un poco menos casos__
3.Si, mucho menos casos____
4.No sabe____
5.No hay bafios____
6.No estaba aqui o no recuerda antes de los bafios____
7.0tros (explique):
Q29 | Toma fotos de los registros de asistencia para ver si 1.No__
hay mejoradas a asistencia escolar después los 2.Si
instalaciones? Not;
Q30 | Sino hay registros de asistencia, en su opinién hay Con el sistema de agua:

impactos de asistencia escolar con el sistema de agua
y los bafnos?

Con los bafios:
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Mas Preguntas

Q31 | Qué conocimiento tiene Usted sobre el cuidado del
agua?
Q32 | Cree usted que el sistema de agua y los bafios son 1.No___
adecuado para su escuela? 2S5
Por qué?/Notas:
Q33 | Cudles son los desafios con respeto a agua,
saneamiento e lavado de manos en la escuela?
Q34 | Cual es el tema que mas interesa para su escuela con 1.Agua__

respeto a agua, saneamiento, lavado de manos o
ninguna de estas? Y por qué?

2.Saneamiento__
3.Lavado de manos____
4.Ninguna de estas___

Por qué?:

ENCUESTA DE LOS PADRES
Monitoreo y Evaluacion para WASH Sostenibles en Escuelas

Método de coleccion de los datos: entrevista de 15-20 minutos en las casas elegidas al azar (puede hacer notas

adicionales al fin de la encuesta)

Materiales necesarios: La encuesta siguiente, el transcripto de consentimiento, lapiz, grabador de voz (si obtiene

permiso para grabar)

No. Preguntas Marque “X” solamente en una de las opciones (a menos que se
indique lo contrario)
Informacion General
Q1 Qué conocimiento tiene Usted sobre el cuidado del
agua?
Q2 En su opinidn, cudl es la importancia de contar con el 1.Muy Importante y necesario __
servicio de agua y saneamiento en la escuela aqui? 2.Un poco importante y necesario___
3.No es importante o necesario____
4.No sabe, no opina___
Por qué?:
Q3 En su opinidn, cudl es la importancia de contar con el 1.Muy Importante y necesario__
servicio de agua y saneamiento en la casa? 2.Un poco importante y necesario____
3.No es importante o necesario____
4.No sabe, no opina____
Por qué?:
Q4 | Silas respuestas son el mismo, Preguntar: En su 1.Servicios de la escuela____
opinion, cual es mas importante para la salud y 2.Servicios de la casa
educacién de los nifios y nifias: servicios de la escuela | 3 .Servicios de la escue_la y casa porigual___
o servicios de la casa? Y por qué? 4.No sabe, no opina___
Por qué?:
Q5 En su opinidn, cuales son los desafios en la escuela
aqui?
Abastecimiento de Agua
Q6 Donde recoger su agua para tomar?
Saneamiento
Q7 Usted tiene un bafio mejorado en su casa? 1.No___
25
Q8 Qué tipo de baio tiene?
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Lavado de Manos

Q9 Cada cuanto tiempo compra jabdn 1.Cada 1semana___
2.Cada 2 semanas____
3.Cada 3 semanas___
4.Cada mes__
5.0tro (explique):
Q10 | Usted en que usa mas el jabdn (marca todos que 1.Para lavarse las manos____
aplica) 2.Para bafarse__
3.Para lavar la ropa__
4.Para lavar los platos__
5.0tros (explique):
Q11 | Cuando sus hijos lavado las manos? (marca todos que | 1. Antes de comer____
aplica, pero no dice los opciones) 2.Despues de usar el bafio__
3.Antes de cocinar____
4.0tros (explique):
Impactos de Salud
Q12 | Ensuopinidn, hay menos casos de enfermedades 1.No hay un cambio___
(diarreicas) en sus hijos por el causa de agua potable 2.Si, hay un poco menos casos___
y/o el bafio? 3.Si, hay mucho menos casos____
4.No sabe__
Q13 | Ensuopinidny experiencia, cual puede mejorar la 1.Mejoras en agua__
salud en nifios y nifias mas: mejoras en el agua o el 2.Mejoras en saneamiento__
saneamiento o lavado de manos? O usted piensa que | 3.Lavado de manos__
ninguno de estos mejorar salud de nifios y nifias en su 4.Ningunos estan importante___
comunidad? 5.Por qué?
Enlaces entre la Escuela y la Comunidad
Q14 | La comunidad o los padres estan involucrando conlos | 1.No___
servicios a la escuela? 2.5
Explique:
Q15 | Hay actividades que realiza la escuela para educarala | 1.No___
poblacion sobre la importancia del agua, saneamiento | 2.Si
y lavado de manos Expﬁue:

Actividad de los Papelitos

Teléfone

Computadora

Musica

N7 A
- ) t . Mueales y
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Agua Buenos j/
tlectric dad ¥ 7 Lmpa Bafios
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APPENDIX B - Recommended standards for WASH in Belizean schools

Recommended standards are presented below based on recommended international standards for WASH in
schools (WHO/UNICEF, 2009) and national standards used in Latin America. Recommended standards are modified
and adapted to align with the realities of Belize. Infrastructure quantity standards are scaled to provide fewer
students per facility at schools with a small student population and provide an achievable and realistic number of
facilities in schools with large student populations.

Standard Details
1.Safe water |1.1. Access to an improved water source (a source that is likely to provide safe water: including
available piped water, protected wells/springs, rainwater collection. Unprotected wells/springs, surface

water (rivers/lakes/canals), bottled water and tanker trucks are not improved sources.)
1.2. Water used for drinking and handwashing is treated
1.3. Water used for drinking and handwashing has free chlorine residual or absence of E. coli in
100 mL samples

2. Sufficient |2.1. Water is available throughout the school day and school year (for boarding schools, water

quantity of must be available 24 hours per day throughout the boarding school year)
water 2.2. Water quantity is sufficient for school needs and to encourage good hygiene: 5 L/person/day if
available dry sanitation, 10-20 L/person/day if flush toilets and an additional 20 L/person/day for

boarding schools (recommended)
2.3. Sufficient number of safe water access points: 1 for every 150 students

3. Sufficient |3.1. Soap is available to students
washing 3.2. Soap is available at the handwashing facilities (recommended)31
facilities 3.3

i1abl Sufficient number of running water handwashing facilities>2: 1 for 1-20 students; 2 for 21-50
available

students; over 50, add 1 facility for every 100
3.4. Within 10 meters of toilets (recommended)
3.5. For boarding schools: Laundry facilities with detergent and water; 1 shower for every 20 users

4. Hygiene 4.1. Use of HFLE curriculum
promotion [4.2. Evidence of promotion
4.3. Facilities & resources enable good hygiene practices

5.Adequate |5.1. Access to improved sanitation (private facilities that separate human excreta from human
toilets contact; including pit latrines (if a stable concrete/wood slab between user and hole), ventilated
available |improved pit (VIP) latrines, flush toilets, pour-flush toilets, and composting toilets) that is:

5.2. Clean (free of urine and feces on the seat/floor/walls; inspected & cleaned daily)

5.3. Adequately ventilated (screened ventilation pipes/windows)

5.4. Adequately illuminated (can see clearly with the door closed)

5.5. Functioning properly

5.6. Private & secure

5.7. Accessible to small children

5.8. Accessible to students with physical disabilities

5.9. Culturally and geographically appropriate

5.10. Accessible by a safe and clear walkway and surrounding area

6. Sufficient |6.1. Sufficient number for girls: 1 toilet for 1-20 girls; 2 for 21-50; over 50, add 1 for every 50 girls
quantity of |6.2. Sufficient number for boys: 1 toilet for 1-20 boys; 1 toilet & 1 urinal for 21-50 boys; over 50,
toilets add 1 toilet and 1 urinal for every 100 boys

6.3. Separate facilities are available for boys & girls (recommended)

%1 Based on WASH Project evaluation results, soap ikeiie classroom is typically not used by studentd soap should be
kept at the handwashing facilities in parallel wdtbhdent hygiene education to take care of the.soap

32 Based WASH Project evaluation data, bucket-pondhashing facilities are typically not used andning water facilities
are recommended. A bucket with a tap would bedeffi in place of a sink.

190



APPENDIX C - Suggested EMIS questionnaire for WASH in schools in Belize

The following monitoring tool is modified from the UNICEF WASH in Schools Monitoring Package to capture areas
of specific interest to WASH in Belizean schools and based on proposed standards. It is intended for use in the
EMIS data collection conducted annually nationwide. Data will help identify areas in need of improvement over
time. In addition, when principals complete the questionnaire each year, it will serve as a reminder of the
importance of WASH in schools. The number of questions is based on discussions with the EMIS office to allow one
double-sided page dedicated to WASH. Most EMIS questionnaires will have fewer WASH questions if at any at all.

Question 1: Does the school have access to an improved water source (a source that is likely to provide safe
water)? (check one)

Yes No

-Piped water -Unprotected well

-Protected well -Unprotected spring

-Protected spring -Surface water (river/lake/canal)

-Rainwater collection -Bottled water (if primary source)
-Tanker truck

Question 2: As far as you know, is the school’s water source treated? (check one)

Yes I:l No I:l Don’t know l:l

Question 3: Is water treated before drinking at the school? (check one)
(treating/purifying water in the school in some way such as boiling, chlorination, bleach, ceramic filters,
candle filters or biosand filters.)

Always |:| Sometimes |:| Never I:I

Question 4: How often is the water source functional? (check one)

Always |:| Most days |:| Some days I:I Rarely or never functional I:I

Question 5: When the water source is functional, does it provide enough water for the needs of the school,
including water for drinking, handwashing and food preparation? (check one)

Yes I:I No I:I Water source is not functional |:|

Question 6: How many water access points are at the school, not including handwashing facilities? (insert
number) (A water access point includes classroom water buckets, drinking water fountains, running water
taps not used for handwashing, well pumps, and storage tank taps)

Functional Not Functional

Number of water access points at the school

Question 7: Does the school have improved toilet facilities (private facilities that separate human excreta
from human contact)? (check one)

Yes No

-Pit latrine (if stable concrete or wood slab |-Flush or pour-flush toilet not piped to
between user and hole) sewer, septic tank or enclosed pit
-Ventilated Improved Pit (VIP) latrine -Pit latrine without slab (open pit)
-Flush toilet to sewer or septic tank -Bucket

-Pour-flush toilet to sewer or septic tank -No facilities (fields/bush)
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Question 8: How many toilets and urinals are there in the school? (insert number)

(A toilet is defined as an individual stall/seat/squat-plate/drop-hole where a single child can defecate in

private. Functional means that at the time of filling out this questionnaire, the toilets are not broken and can

be used by children. Not functional means that the toilet is broken, full, or damaged in such a way that it

cannot be used.)

Functional

Not Functional

Exclusively for girls

Exclusively for boys

For boys or girls (unisex toilets)

Boys urinals (50 cm of urinal wall = 1 urinal)

Question 9: On average, are the toilets in adequate condition and accessible to all students? (check one for

each category)

Yes

No

Adequate lighting (can see clearly with the door closed)

Adequate ventilation (screened ventilation pipes/windows)

Adequate privacy (secure lock and building structure)

Clean (no urine or feces on the seat, walls or floor)

Child-friendly (smaller toilets/lower handles for younger children)

Accessible to students with physical disabilities

Walkway to and area around toilet is clean (grass is cut short, etc.)

Question 10: How many handwashing stations are there in the school: (insert number) (If there are no

handwashing facilities, enter “0”)

Functional

Not Functional

Running water

Bucket/scoop-pour water

Question 11: Is sufficient soap (or ash) available? (check one)
Always |:| Sometimes |:| Never I:I

Question 12: Where is the soap (or ash) kept for student use?

At handwashing facilities |:| In the classroom |:|

Other |:|

Question 13: Is HFLE curriculum taught by ALL teachers at the school? (check one)

Yes I:I No I:I

Question 14: Is solid waste (garbage) collected and disposed daily? (check one)
(Check yes if the school collects garbage from classroom, kitchen and bathroom receptacles daily and stores it

in a safe place from which it is later disposed.)

Yes |:| No |:|
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APPENDIX D - Responsibilities of key actors for WASH in Belizean schools

Government and non-government organizations working in schools in Belize need to coordinate to limit
overlapping activities. Overarching goals and individual organization roles to meet those goals need to be
identified and agreed upon by all parties. Based on feedback and suggestions from the December 2010 visit,
defined and agreed upon responsibilities and periodic meetings with key actors would limit overlap and improve
efficiency. Suggested roles and responsibilities are presented in the table below. These should be utilized as a
starting point for groups to come to a mutual agreement of how responsibilities should be divided. Knowledge of
overarching goals and clear responsibilities of each organization will allow groups to work individually in a more
efficient manner.

Group Roles & Responsibilities

Students Practice and encourage proper use of WASH facilities

e Use WASH facilities properly and with respect

e Encourage fellow students and community members to use and maintain WASH facilities
properly and keep them clean (e.g. through school health clubs)

e Participate in the design and construction process

School Encourage healthy behaviors and maintain/clean facilities over time

Teachers e Provide input during planning/implementation of infrastructure

e Organize the care and maintenance of infrastructure over time

e Monitor the state and use of school WASH facilities

e Encourage children’s proper use of WASH facilities at school/home through hygiene education

School Encourage healthy school conditions and liaison between key actors

Principals e Provide input during planning/implementation of infrastructure

e Ensure liaison with education authorities and other authorities at district and local level
Develop and enforce rules when required

e Encourage parent-teacher liaison

Create conditions in which teachers and students are motivated to maintain WASH facilities
and ensure proper use

PTA and/or Offer upfront input and support maintenance of WASH facilities

Communities |e Advocate locally for school WASH improvements

Raise funds and help plan school WASH improvements with school directors and teachers
Support maintenance of school WASH facilities

Support provision of soap and toilet paper

e Encourage children’s proper use of WASH facilities

School Support new construction and maintenance of WASH facilities
Management |e Support school maintenance of facilities over time

e Provide additional parts/facilities as needed

e Contribute financially to infrastructure construction
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Group Roles & Responsibilities
Ministry of Provide resources and direction for WASH in schools
Education e Water access point infrastructure
e Adequate toilets including sufficient quantity & facilities for students with physical disabilities
e Handwashing facilities
e Provide hygiene education curriculum
e Monitor school WASH facilities through the EMIS
e Enforce WASH in schools standards
e Work through schools to increase community involvement in WASH in schools
HFLE officers
e Provide training and enforce hygiene education at schools
e Encourage school and community involvement in WASH programs
e Support liaison between school staff and the MoE district offices
e Coordinate with HECOPAB officers
District officers
e Coordinate with local environmental health services, public works departments, etc. to ensure
that sufficient technical support is provided
Ministry of Ensure hygienic/healthy conditions
Health e Inspect school kitchens, toilets and water quality
e Provide health advice to MoE for WASH in Schools programming
e Support child nutrition through schools
e Child vaccinations, provision of micronutrients, surveillance of preventable diseases
HECOPAB officers
e Provide training and advice to teachers on healthy school environments and proper hygiene
e Encourage school and community involvement in WASH programs
e Support liaison between school staff and the MoH district offices
e Coordinate with HFLE officers
Ministry of Provide potable water infrastructure for rural schools and review designs
Works e Provide counsel for infrastructure location and construction
e Ensure correct design and construction of school WASH facilities
e Ensure correct maintenance and training of local infrastructure maintenance staff
Ministry of Provide potable water infrastructure for urban schools
Public Utilities | Provide water connection lines
Ministry of Support WASH in Schools programs
Human e Particularly with respect to ensuring adequate WASH facilities for students with physical

Development

disabilities

Emergency Emergency Management
Management |e Ensure that schools designated as emergency shelters are equipped with adequate facilities
Organization |e Ensure that school facilities function properly when shelters return to regular school
(NEMO) operation
UNICEF Facilitator/Coordinator

e Provide support in the form of financial backing and program guidance

e Provide monitoring of stakeholder responsibilities to help improve programming

e Coordinate efforts between partners, donors and the MoE to ensure WASH in schools are

properly reflected in MoE priorities and partners are moving toward these priorities

Other NGOs | Implementation Support
(such as e Support schools and the MoE by providing planning and technical advice, financial support,
Rotary, Plenty | and encouraging involvement at the local level
Belize, etc) e Coordinate efforts with the MoE to reduce duplication of work
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APPENDIXE - Survey tools used for the WASH Project evaluation in Belize

Signed consent forms were obtained from school principals and verbal consent was obtained from students that
were interviewed. All data except the handwashing observations were collected on an android platform cell phone
using Field-Level Operations Watch (FLOW) which automatically skips unnecessary questions and offers a more
user-friendly format. Additional qualitative information was captured on paper or recorded.

KEY INFORMANT INTERVIEW

The key informant interview should be conducted with the principal or a teacher who has been at the school for at
least three years and takes ten minutes to one hour depending on the length of answers given.

Question Response
General
1. District Toledo
Stann Creek
2. Classification Rural
Urban
Small Town

3. City/Town/Village?
4. Name of School?

5. Type of management Roman Catholic

Anglican
Methodist
Adventist
Baptist,

Government

Private

6. Type of school Pre-school only

Primary school only

Both pre-school and primary school

7. Location (GPS)

8. Position of interviewee Principal

Teacher

9. Year interviewee started working at the
school?

10. Number of male students

11. Number of female students

12. Number students with physical disabilities

Admin/Support

13. What are the most common reasons that Sick
FEMALE students are absent from school? Hungry

Have to work in the fields

Don't want to come

Distance from home

Bad weather/raining

Have to help at home

Menstrual cycle
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14. What are the most common reasons that
MALE students are absent from school?

Sick

Hungry

Have to work in the fields

Don't want to come

Distance from home

Bad weather/raining

Have to help at home

15. Was "the WASH project" implemented at
this school?

yes

no

don't know

Only answer if you responded Yes to Q15

16. What did "the WASH Project" include?

Toilet construction

Toilet remodel

Drinking fountain construction

Rainwater catchment

Water storage

17. Was everything completed?

yes

no

don't know

Only answer if you responded Yes to Q15

18. Are you happy with the results of the WASH
project?

No

Somewhat

Yes

Don't know

19. Why/why not?

Only answer if you responded Yes to Q15

20. Have you noticed a difference at the school | No
because of the WASH project? Yes

Don't know
21. What changes have you noticed?
22. Does the school have a Parent Teacher No
Association (PTA)? Yes

Don't know

Only answer if you responded Yes to Q15

23. Was the school administration involved
with the planning and implementation of the
WASH project?

No

Somewhat

Yes

Don't know

24. How was the school administration
involved?

Only answer if you responded Yes to Q15

25. Was the PTA or community involved with
the planning and implementation of the WASH
project?

No

Somewhat

Yes

Don't know

26. How was the PTA or community involved?
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27. Who cleans the toilets?

Hired labor (not including parents)

PTA/parents - unpaid

PTA/parents - paid

Teachers

Students

Don't know

There are no toilets

28. Who provides the cleaning materials for the
school?

PTA/parents

School management

School administration

Government

Aid organizations

Don't know

N/A there are no cleaning supplies

29. Are gloves ALWAYS used for toilet cleaning?

No

Yes

Don't know

30. Who provides soap for the school?

PTA/parents

School management

School administration

Government

Aid organizations

Don't know

N/A there is no soap at the school

31. Who provides toilet paper for the school?

PTA/parents

School management

School administration

Government

Aid organizations

Don't know

There is no toilet paper

32. When the water facilities or toilets break,
who fixes them?

Hired labor (not including parents)

PTA/parents - unpaid

PTA/parents - paid

School management

School administration

Government

Aid organizations

Don't know

There are no WASH facilities

33. Who pays for the repairs?

PTA/parents

School management

School administration

Government

Aid organizations

Don't know

There are no WASH facilities
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34. What are the damages to the water and
sanitation facilities usually caused by?

Improper use by students

Poor quality materials

Vandalism from outside the school

Old age of the facilities

Don't know

N/A we don't ever have damages

35. Does the school have a written
maintenance plan for the water and sanitation
facilities?

No

Yes but can't find quickly

Yes able to show a copy

Water

36. Is the water service constant during the
school year?

Not constant during ALL months of the year

Not constant during SOME months of the year

Remains constant throughout the year

37. If the water is not constant, what are the
reasons?

Seasonal - the source runs low during certain times of the year

Operational - the water system breaks down

N/A the water is constant

38. Do you feel that normally the quantity of
water is sufficient for school needs and to
encourage good hygiene?

No

Somewhat - if we are careful we have enough to get by

Yes we have plenty of water

Don't know
Sanitation
39. Are there separate toilets for boys and yes
girls? some
no
40. Are there separate toilets for students and yes
teachers? some
no
41. Do you feel there are a sufficient number of | yes
toilets at the school? no

Handwashing Facilities

42. What facilities does the school provide
students for washing hands?

Wash basins with bucket collected water

Wash basins with running water

None

43. Where are handwashing facilities located?

Immediately outside the classrooms

Inside the classrooms

Immediately outside the toilet unit

Inside the toilet unit

Hygiene Education

44, Has hygiene education been taught by
teachers at the school this year?

No

Yes

Don't know

Only answer if you responded Yes to Q44

45. What is included in the hygiene education?

Proper handwashing

Proper toilet use

Water treatment

Proper disposal of solid waste

Don't know
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46. Have the teachers taken a
workshop/training on teaching hygiene
education in the past year?

No

Yes

Don't know

47. Do teachers use the HFLE Curriculum?

Poor - all teachers are NOT using

Fair - few teachers are implementing

Good - all teachers are trained to use and are implementing

48. |s the community involved in hygiene
related activities at or through the school?

No

Yes

Don't know

Only answer if you responded Yes to Q48

49. Can you explain what activities the school
does with the community related to hygiene?

Health fairs

Parades

House to house hygiene promotion

50. How strong would you say the

No link at all
link/connection is between the community and Weak
the school with respect to hygiene €a
promotion/education? Moderate

Strong

Nutrition

51. Does the school have a feeding program? No

Yes

Only answer if you responded Yes to Q51

52. As part of the school feeding program, is
food provided for free or at a reduced cost to
low-income students?

No

Yes at a reduced cost

Yes for free
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WASH FACILITIES INSPECTION

The facilities inspection should include all improved water systems, toilets, drinking water facilities and
handwashing basins, even if they are no longer in use. The same set of specific questions will be asked of up to two
improved water sources and up to four improved toilets as well as drinking water fountains, drinking water
buckets and handwashing basins. In total, the inspection should take 20 minutes to one hour depending on the
number of facilities. Ask students or a teacher to accompany you so you can ask questions during inspection.

Question Response

General

1. District? Toledo

Stann Creek

2. Name of Village/Town/City?
3. School Name
4. Location (GPS)

Water (repeat questions 5-20 for each improved water source at the school)
5. Is there an improved water source? ves
no
Only answer if you responded no to Q5
river
unprotected spring
pond
lake
scoophole
unprotected well
no water source
ly answer if you responded yes to Q5
piped to school
well with handpump
well with electric pump
rainwater catchment
protected spring

6. Type of unimproved water source?

On

7. Type of improved water source?

8. Photo of the main water source

Only answer if you responded yes to Q5

9. Was this water source part of "the WASH  |yes
Project"? no
don't know
Only answer if you responded yes to Q5

10. When was the main water system
constructed/rehabilitated?

less than 2 years
2-5 years

6-10 years

more than 10 years
don't know

Only answer if you responded yes to Q5

11. Is the main water system independent or

part of the community system

part of the community water system? independent
12. Is water available the day of the visit? yes
no

On

ly answer if you responded yes to Q5

13. STATUS: What is the status of the school's
improved water system? (researcher
judgement)

Functioning properly

Functioning but with problems

200

Broken down - no current access to improved water source



Only answer if you responded yes to Q5

14. Is the improved water system still in use?

yes

no

Only answer if you responded no to Q14

15. Why is the improved water system not
being used by the school?

water is unsafe

too far from the school

broken down

unreliable water

16. Is the main water source treated?

yes

no

don't know

Only answer if you responded yes to Q14

17. What type of treatment is used for the
main water source?

chlorination

slow sand filtration

ceramic filtration

pasteurization

18. Is there residual chlorine in the main ves
water source? no
not tested

19. Was a water sample taken from the main |yes
water source? no
20. E. coli detected in main water source?

(CFU/100 mL or P/A if Presence/Absence)

Drinking Water

21. Are there drinking water fountains or yes
other running water drinking points? no

Only answer if you responded yes to Q21

22. Photo of the drinking water fountains

Only answer if you responded yes to Q21

23. Were the drinking water fountains part of
"the WASH Project"?

yes

no

don't know

Only answer if you responded yes to Q21

24. When were the drinking water fountains
constructed/refurbished?

less than 2 years

2 - 5years

6 - 10 years

more than 10 years

don't know

Only answer if you responded yes to Q21

25. Is water available from the drinking
fountains the day of the visit?

yes

no

Only answer if you responded yes to Q21

26. STATUS: What is the status of the water
fountains or other running water drinking
water source?

functioning properly

functioning but with problems

broken down

Only answer if you responded yes to Q21

27. Are these drinking water facilities still
being used by the school?

yes

no

Only answer if you responded no to Q27

28. Why are the drinking fountains not in use?

broken down

water tastes/smells bad

unhygienic
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Only answer if you responded yes to Q27

29. Is the water from the drinking fountains
treated?

yes

no

don't know

Only answer if you responded yes to Q29

30. What type of treatment is used for the
first drinking water source?

chlorination

slow sand filtration

ceramic filtration

pasteurization

Only answer if you responded yes to Q27

31. Is there residual chlorine in the drinking
fountain water?

ves- free chlorine

yes- total chlorine only

no

not tested

Only answer if you responded Yes to Q27

32. Was a sample of drinking water taken?

yes

no

Only answer if you responded Yes to Q32

33. E. coli detected in the drinking fountain
water (report as CFU/100 mL if quantitative or
P/A if Presence/Absence)

34. Are there drinking water buckets used at
the school?

yes

no

Only answer if you responded yes to Q34

35. Photo of drinking water buckets

Only answer if you responded yes to Q34

36. Were the drinking water buckets part of
"the WASH project"?

yes

no

don't know

Only answer if you responded yes to Q36

37. When were the drinking water buckets
implemented?

less than 2 years

2-5 years

6-10 years

more than 10 years

don't know

Only answer if you responded Yes to Q34

38. Is water available from the drinking water
buckets the day of the visit?

yes

no

Only answer if you responded yes to Q34

39. STATUS: What is the status of the drinking
water buckets?

functioning properly and clean with hygienic collection method

functions but with problems and/or unhygienic collection method

broken down and/or very dirty

Only answer if you responded yes to Q34

40. Is the water from the drinking water
buckets treated?

yes

no

don't know

Only answer if you responded yes to Q40

41. What type of treatment is used for the
drinking water buckets?

chlorination

slow sand filtration

ceramic filtration

pasteurization
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Only answer if you responded yes to Q38

water buckets?

42. Is there residual chlorine in the drinking

ves- free chlorine

yes- total chlorine only

no
not tested
Only answer if you responded yes to Q38
43. Was a water sample taken from the ves
drinking water buckets? no

Only answer if you responded yes to Q43

water buckets (report as CFU/100 mL if
quantitative or P/A if Presence/Absence)

44. E. coli detected in water from the drinking

45. Is there standing water on the school yes
grounds? no
46. Are there drinking water facilities that yes
cater to smaller children? no
47. Are there drinking water facilities yes
accessible to students with physical

disabilities? no

Sanitation

— Repeat questions 48-65 for each toilet installation

48. Is there improved sanitation at the school?

yes

no

Only answer if you responded yes to Q48

49. What type is the main toilet facility?

piped to sewer system

piped to septic tank

ventilated improved pit (VIP) latrine

pit latrine with slab

composting toilet

50. Photo of the main toilet facility

Only answer if you responded yes to Q48

51. Was this main toilet facility a new
construction or remodel?

new construction

remodel

don't know

Only answer if you responded yes to Q48

52. When was the main toilet facility

less than 2 years

constructed/refurbished? 2 -5years
6 - 10 years
more than 10 years
don't know
Only answer if you responded yes to Q48
53. Was this main toilet facility constructed or |yes
refurbished as part of "the WASH Project"?  |no
don't know
Only answer if you responded yes to Q48
54. Is this main toilet facility still being used by|yes
the school? no

Only answer if you responded no to Q54

55. Why is the main toilet facility not used?

structure is unsafe

hole/tank is full

broken down

students don't like it
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Only answer if you responded yes to Q54

56. How far is the main toilet facility from the
school building?

inside or attached to the building

within 10m of the building

10-30m from the building

more than 30m from the buildng

Only answer if you responded yes to Q54

57. Does the main toilet facility have sufficient
lighting?

Poor - can't see clearly with the door shut

Fair - Insufficient lighting with the door shut

Good - sufficient lighting with the door shut

Only answer if you responded yes to Q54

58. Does the main toilet facility have sufficient
ventilation?

Poor - no ventilation

Fair - insufficient or unsafe ventilation (bugs can enter; little airflow)

Good - sufficient and safe ventilation

Only answer if you responded yes to Q54

59. Is the main toilet facility secure and
private?

Poor - others can easily see in (missing doors/pieces of wall

Fair - others could see in but not easily (broken lock small cracks/gaps

Good - secure lock others can't see in

Only answer if you responded yes to Q54

60. How does the main toilet facility smell?

Poor - highly intolerable

Fair - slightly intolerable

Good - clean smell no foul odor

Only answer if you responded yes to Q54

61. If not water sealed, are the toilet holes
covered in the first toilet facility?

Poor - no hole covering available

Fair - presence of cover but not covered

Good - fully covered

N/A- water sealed

Only answer if you responded yes to Q54

62. How clean is the main toilet facility?

Poor - urgent intervention needed (any presence of fecal matter or major
presence of urine dirt trash and/or graffiti)

Fair - improper use (some presence of urine dirt trash and/or graffiti)

Good - proper use (absence of graffiti trash dirt urine or fecal matter)

Only answer if you responded yes to Q54

63. STATUS: What is the structural condition
of the main toilet facility?

Poor - most don't function properly major repairs needed (broken doors
cracked floors/toilet)

Fair - all or most function but repairs needed (visible damage but works
properly)

Good - all function well (no visible damage or repairs needed)

Only answer if you responded yes to Q54

64. Are handwashing facilities available within
5 m of the main toilet facility?

yes

no

Only answer if you responded yes to Q64

65. What is the structural condition of the
sinks at the main toilet facility?

Poor - none are functioning major repairs needed

Fair - all or some function but repairs are needed

Good - all function well no repairs needed

General Sanitation Questions

66. Number of unisex toilets that are
functioning and in use

67. Number of total unisex toilets that should
be functioning and in use

68. Number of girls' toilets functioning and in
use

69. Number of total girls toilets that should be
functioning and in use
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70. Number of boys toilets that are
functioning and in use

71. Number of total boys toilets that should
be functioning and in use

72. Number of boys urinals (every 0.5 meters
of urinal wall = 1 urinal)

73. Are the toilets appropriately sized for the |yes
age group that uses them? somewhat
no
74. Are there toilets that are accessible to yes
children with physical disabilities? no
75. Are there any unimproved toilet facilities |yes
that are in use at the school? no
76. Is there a trash bin in the toilet stalls? yes
some
no

77. How is trash from the toilet bins disposed
of?

thrown directly in a pile to later be burned/buried/collected

sealed in a bag to later be burned/buried/collected

N/A- there are no trash bins in the toilets

78. What type of sanitary cleansing material is
observed in the toilets or trash bins?

appropriate (toilet paper- sanitary tissues- etc)

Inappropriate (leaves- newspaper- corncobs- etc)

none

don't know - unable to see

79. Is toilet paper available to students?

yes

no

Only answer if you responded yes to Q79

80. Where is toilet paper kept for student
use?

in the toilet stall

in the classroom

no toilet paper is provided by the school

HW facilities

81. Is soap and water available for
handwashing the day of the visit?

Neither soap nor water

Soap but no water

Water but no soap

Yes both soap and water

82. Where is soap kept for handwashing?

at the toilet sink

at the classroom handwashing basin

in the classroom to take to the toilet

N/A- no soap is provided to students

83. Number of functioning running water
handwashing points?

84. Total number of running water
handwashing points?

85. Number of bucket handwashing points?

86. Average condition of bucket access
handwashing facilities?

Dirty & Unacceptable (water appears used and dirty standing water
nearby)

Clean & Acceptable (clear/unused water method to pour over hands no
standing water)

87. Is there hand drying material available at
the handwashing points?

yes

no

Only answer if you responded yes to Q87

88. Is the hand drying material clean and
hygienic? (if reusable, appears clean and
seems to have been recently washed)

yes

no
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STUDENT INTERVIEW

The student interview was conducted with five male and five female students from standard five and/or six, fewer
students if time was running short. For statistical significance, a larger sample size should be used if time permits.
Consent was obtained verbally using a consent transcript approved by the University of Colorado Human Subjects
Research Committee (IRB Protocol 0110.37) and student names were not recorded. Each interview takes 5-15
minutes depending on the length of student responses.

Question Response
General

1. District? Toledo
Stann Creek

2. School/community?

3. Student number (of total interviewed)

4. Consent obtained? No
Yes
5. Gender? Male
Female
6. Age?

WASH knowledge
7. Can you tell me what we could do to make |Chlorination

dirty/unsafe water safe to drink? Filtration
Boiling
Don't know
No response
8. If you were to make a poster to remind Do not write on walls
students about proper bathroom use, what  |Cover the hole/put the toilet seat down
would you include in your poster? Be gentle/respectful with the fixtures

Only proper materials in the toilet/hole
Garbage and/or toilet paper in the bin

Don't waste toilet paper

Flush the toilet

Don't go to the bathroom on the floor or seat
Keep clean

Close/lock door

Don't waste water

Wash your hands after
Don't play in the bathroom
Don't know

No response

9. When do you think it is important to wash |No
your hands? (mark "yes" if can list both after |yes
toilet use and before eating/handling food)  |pon't know

No response

10. Why do you think handwashing is No
important? (Mark "yes" if mentions reduction |yes
of hygiene/sanitation related illnesses) Don't know

No response

11. How many seconds do you think you
should wash your hands for?
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WASH Satisfaction

12. Do you drink the water at your school?

No | bring it from home

No | do not drink any water while at school

Yes

No response

13. Do you like the water at your school?

No

Yes

Don't know

No response

Only answer if you responded No to Q13

14. Why not?

Dirty

Smells bad

Tastes bad

Unsafe

Not enough

Hard to obtain

Don't know

No response

Onl

y answer if you responded Yes to Q13

15. Why?

Tastes good

Cold/cool

Clean - it looks clear

Clean - they put chlorine in it

Don't know

No response

16. Do you like the toilets at your school?

No

(probe: Is there anything you would want to

Yes

change about them?)

Don't know

No response

Only answer if you responded No to Q16

17. Why not?

Dirty

Smells bad

No privacy

Too dark

Hole is scary

No Toilet Paper

Don't know

No response

18. Why?

Clean

“Healthy”

Flushes/Sewerage

Don't know

No response

19. Do you feel that as a student, you could

No

help improve the water and the toilets at your

Yes

school? Don't know
No response
Health/Attendance
20. Have you been sick in the past 2 weeks? [No
Yes

Don't remember

No response
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Only answer if you responded Yes to Q20

21. What illness/illnesses did you have?

Stomach ache

Diarrhea

Skin infection

Scabies

Conjunctivitis

Malaria

Cold/flu

Don't remember

No response

Only answer if you responded Yes to Q20

22. Were you absent from school because of
this illness?

No

Yes

Don't remember

No response

23. Have you missed school for any other
reasons in the past 2 weeks?

No

Yes

Don't remember

No response

Only answer if you responded Yes to Q23

24. What was the reason?

Tired

Hungry

Had to work

Did not have transport

Don't remember

No response

25. In the past when you missed school, what
were the reasons?

Tired

Hungry

Had to work in field

Did not have transport

Had to help at home

Raining/poor weather

Don't remember

| have never missed school before

No response

Impact at home

26. Do you ever tell your parent about
something interesting you learned at school?

No

Yes

Don't know

No response

27. Can you give an example of something you
told them about?

Only answer if you responded Yes to Q26

28. Did you feel like your family listened to
you or changed something at home because
of what you told them?

No

Yes

Don't know

No response
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Depending on the size of the school and if observations were possible during classroom breaks, five to forty

Student handwashing practices were observed throughout the school visit. These data were recorded on paper.
students were observed in each school during visits of two to three hours in length.

STUDENT HANDWASHING PRACTICES OBSERVATION
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APPENDIX F - Recommended design changes for WASH Project infrastructure

Based on observation and student and teacher ietesy the following design changes are

suggested for the WASH Project infrastructure:

To improve the WASH Project toilets: (1) build segigon walls high enough that students can’t
climb or look over into the neighboring toilet $$al(2) consider how the pit or septic tank will
by emptied in the design; (3) for pit latrines, rease the size of stalls and include tile and nice
fixtures (do not use the cone shaped fixtureswatesit report feeling like they are going to fall in
when they sit on them because their feet are oftomt of them); (4) provide a simpler lock
mechanism that can be locked from the inside buthwoutside (a strong hooking mechanism
would work) as well as a strong pad lock for thésa@le to use at the end of the day (The current
locks can be locked with no one inside and multipleets were accidently locked during visits
and students were seen relieving themselves outsstiead of retrieving the key. They are also
not reassuring to the students and a hook wheig abvious it is locked well and provides
security may provide more assurance to studentscylarly girls); (5) include a urinal for boys;
(6) if there are old toilets that can’t be refub®d, destroy them for safety purposes; (7) provide
a security mechanism for the sinks in communitideene vandalism is of concern (tt is not
recommended that sinks be constructed inside iddialitoilet stalls however since students tend
to feel rushed when others are waiting outside raagl not wash their hands properly if at all;

sinks outside the stalls also allow for monitorofgtudent handwashing practices).
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Drinking water fountain recommended design chan@Bsiarger diameter drainage pipe and
higher quality drain cover (one school replaced gipe on their own to a larger diameter); (2)
ensure there is proper drainage around the fouatadnengthen the basins to catch more water;

and (3) provide a security mechanism where vanadabsof concern.

Rainwater catchment recommended design changesngthll quick disconnect valves at the
exit pipe or provide a separate drain with a lardj@ameter pipe that can be accessed for tank
cleaning and allow larger sized items to exit;g@%ure rough filtration of water prior to entering
tanks; and (3) ensure screens are securely covaliiignk holes to prevent mosquitoes from

entering.
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APPENDIX G - SURVEY TOOLS USED IN BANGLADESH

TOILET OBSERVATION - 15 minutes (morning), 10 minutes (afternoon)

Observe toilets in the morning (AM) when you first arrive (after introductions and permission) and again
in the afternoon (PM) before leaving. Observe at the same two times at each school. Two people should
observe separately each time and any differences should be discussed and consensus achieved.

Date: AM time: PM time: Observer:

Number of toilets and urinals (do not include toilets meant for teachers only)

a. Functional b. Not-Functional
(unlocked, able to use, (locked, unable to use, no
privacy) privacy)
O1 |Number of total boys toilets
02 |Number of boys urinals (50cm = 1)
03 |Number of total girls toilets
04 |Number of total co-ed toilets
O5 |Number of Save the Children toilets
06 |Who uses the Save the Children toilets? [ ] Teachers [ ] Girls [ ] Boys

Condition of Save the Children latrines (do not include latrines meant for teachers only)

Observation

07 |Date of toilet inauguration (m/yr)
08 |Toilet type [ ] 1.Flush
[ ] 2. Pour-flush
[ ] 3. Traditional dry latrine
[ ] 4. other (specify):
09 |Connected to [ ] 1. Septic tank
[ ] 2. Other (specify):
010 |Still in use [] 1.Yes
[ ] 2. No (specify why):
011 |Separate stalls/stance for girls & boys [] 1.Yes
[]2.No
012 |Separate stalls/stances for students & [] 1.Yes
teachers []2.No
013 |Sized appropriately for users (small pan, | [ ] 1. Yes
easy to reach lock and water access) []2.No
014 |Distance from school building [ ] 1.>30 large paces (steps), >30m
[ ] 2.10to 30 large paces (steps), 10-30m
[ ] 3. Less than 10 large paces (steps), <10m
[ ] 4. Inside/attached to building
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015

Cleanliness
(take photos of each stall)
(check for wall smearing)

. No feces on floor/wall/seat in any
. Visible feces on floor/wall/seat in some
. Visible feces on floor/wall/seat in all

. Major presence of feces in all/most

016

Flies

. No flies in any toilets
. Fliesin a few
. Fliesin all

017

Smell

. No foul smell in any
. A bit of a foul smell in some
. A foul smell from inside all
. A foul smell from outside the toilets

[
[
[
[
[]
[]
[
[]
[]
[]
[

PWONPRPIWONERE(PAWONPRE

018

Doors

1. All doors close/lock

2. Some do not close/lock
3. No doors close/lock

4. Doors are missing

019

General functionality
(take photos of each toilet)
(test each toilet if possible)

All stances function well; no repairs needed
All function but minor repairs are needed
One or more stances don’t function

020

Water seal functionality

Water seal is functioning in all stalls
Water seal is broken in some stalls
Water seal is broken in all stalls

] 1.
]2
[] 3.
[ ] 4. None of the stances function
] 1
[] 2.
[] 3.

021 |Privacy 1. Others can’t see in and lock is secure
2. Others can’t see in, but lock is not secure
3. Others can see in, but not easily (cracks)
4. Others can easily see in (holes)

022 |Lighting (with door closed) 1. Sufficient light

3. Can barely see, if at all

023

Water source in the toilet

[]
|:| 2. Can’t see clearly
[]
1.F

unctional tap
2. Non-functional tap
3. Jerry can

024

Sufficient quantity of water

[ ] 1. Yes, sufficient for washing and flushing
[ ] 2. Insufficient for proper washing and flushing
|:| 3. No water

O N A

025

Location of handwashing facilities

1. Inside toilet stall

2. Just outside toilets (within 10 paces)
3. Inside or near the classroom

4. No handwashing facilities

026

Availability of soap and water at the

handwashing facilities

1. Water & soap
2. Water only
3. Soap only

4. No

027

Evidence of soap use? Note.

028

Total functional handwashing taps (#)
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TEACHER INTERVIEW GUIDE - 1.5 hours

Introduce yourself and explain the purpose of the study (based on the key points in the consent form).
This is not an evaluation; it’s a study to help Save the Children improve their SHN program. Their honest
responses will remain confidential and will be very helpful. The interview will take about 1.5 hours and
can be completed by multiple people if there is not one person available for that long.

The following interview guide provides a baseline for questions, but follow-up and probing questions
may be needed to provide in-depth answers. If there is a lack of clarity on any questions, other teachers
should be asked for confirmation. Note who gave which answers in the data collection sheet (R1, R2,
R3). Familiarize yourself with the questions so that the interview flows like a conversation.

School, Date, Audio File:

Respondent 1 Position/Gender, R1:
Respondent 2 Position/Gender, R2:
Respondent 3 Position/Gender, R3:

General Questions

T1. How many female students are enrolled at the school?
T2. How many male students are enrolled at the school?
Demand (ask someone who was present at implementation)

T3. How was the school selected to have Save the Children toilets constructed? What was the process
to be involved? Did you have to submit an application? (probe for any evidence of demand)

Construction (ask someone who was present at implementation)

T4. Could you describe the construction (or repair) process for the toilets? Who paid for materials?
Who paid for construction? (probe: anyone else?) Who constructed the toilets? Where were they
from? (probe: if it was a repair, who constructed the original toilets and who made the repairs?)

T5. Did anyone monitor the toilet construction (or repair)? If yes, can you explain the construction
monitoring? Did anyone “insure the design”? Who? Was there a written document?

T6. How do you feel about the quality of the construction/repair and materials used for the toilets
provided by Save the Children?

Local Participation (ask someone who was present at implementation)

T7. Was the school involved in planning and construction of the toilets? If yes, who? (probe: teachers,
students) How? (probe: design and location decisions, attending meetings)

T8. Was the village (or parents) involved in planning and construction of the toilets? Who? How?
(probe: design and location decisions, attending meetings)

T9. Was the SMC involved in planning and construction of the school toilets? Who? How? (probe:
design and location decisions, attending meetings)

Latrine Maintenance (ask someone who has been at the school since implementation)

T10. Has anything needed repair in the Save the Children built latrines? If yes, what broke? How long
did it take to repair? Why? What do students do while toilets are being repaired?

T11. When things break in the toilets, what are the reasons usually? (probe: poor quality construction or
materials, improper use by students, vandalism)
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T12. Has there ever been a time where water was not available in the toilets in the past week? Month?
Year? If yes, what are the reasons? What’s the longest time there has been no water in the toilets?
How often does this happen? (note running water vs. bucket-collected)

T13. Do you feel the quantity of water at the school is sufficient for all school needs and to encourage
good hygiene (toilet cleaning, flushing and handwashing)? If no, why not?

Maintenance Planning

T14. What are the challenges you face with maintaining the latrine facilities? What do you think is
essential to ensure that toilets are repaired in a timely manner?

T15. Who is responsible for repairing the latrines provided by Save the Children? Was this responsibility
clear upfront prior to construction? (probes: Who pays? Who makes the repairs?)

T16. Who cleans the school toilets? How often are the toilets cleaned?
T17. Does anyone monitor the school toilets for cleanliness and repair needs? Who? How often?

T18. Do you have a maintenance plan for the school toilets? What's included? (probe: does it say who is
responsible for cleaning, repair, monitoring? frequency of activities?) ls it written down? (note if
plan is observed)

T19. Did anyone at the school or village receive training on how to maintain the toilets? If yes, can you
describe the training? What was included? (probe/check for: daily/weekly cleaning; fixing broken
taps, water seals, inside bolt/locks; provision of soap; emptying the latrine once filled, etc.) Who
was trained? By who? When was the training?

T20. If yes, do you feel this training has been helpful? (note: ask someone who was trained) Why/why
not? If not all teachers were trained, did they pass along the information to others? (note: ask
someone who was not directly trained if possible)

Supply Chain

T21. If the tap broke in the toilet, what would you do? How long do you think this would take to repair?
Why? How far away can a replacement part be found (distance, time)? How far away can someone
who knows how to fix it be found (distance, time)?

T22. If the toilet platform/slab cracked, what would you do? How long do you think this would take to
repair? Why? How far away can replacement parts be found (distance, time)? How far away can
someone who knows how to fix it be found (distance, time)?

Local Support & Access

T23. Does the village or parents contribute financially or in-kind to toilet maintenance at the school?
(probe: amounts, examples)

T24. Does the village or parents provide soap for the school? If so, is this sufficient to cover the year? If
not sufficient, how much of the year’s soap supply is covered by the village/parents?

T25. Do HHs all have their own toilet? Similar to the school toilet? If not, is it a familiar design? Were
latrines provided to some community members by Save the Children?

T26. Do people from the village ever use the school toilet? Are there any issues with vandalism?
Active SMC (or other WinS committee)

T27. Does the school have an SMC? If yes, what does the SMC do related to sanitation and handwashing
at the school? Has the SMC supported toilet maintenance at the school in the past year? Has this
been helpful? How?
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T28. How many times did the SMC meet between January 1 and June 1, 2012? How many of the SMC
members attended in the last 3 SMC meetings?

Government Involvement & Support

T29. Has anyone from the government visited the school to discuss sanitation or handwashing this
year? If yes, who? How often do they visit? What do they do when they come? What do they say?
(note: if more than one person visits, follow questions for each government person)

On-going Support from Save the Children (or partner NGO)

T30. How many times has the Save the Children Field Officer visited your school between January 1 and
June 1, 2012? What do they do/say when they come? (probe: anything else? note activities and
messages related to the toilets or handwashing). Has anyone else from Save the Children visited
this year? Who?

Access to Funding for O&M

T31. How does the school pay for toilet maintenance needs (repairs and cleaning materials)? Any other
sources? Where does this money come from (note if multiple sources)? How much is available
from each source? (If they have not had repair needs, ask as a hypothetical question)

T32. What are the challenges with finding funding for toilet maintenance? (note: try to avoid appearing
as a funder, only a researcher/student/volunteer)

Local WASH Champion — ask FOs which of their schools have a champion
T33. Is there a teacher that is responsible for sanitation and hygiene at the school? What is their role?

T34. Is there anyone in the village or SMC who is highly involved in sanitation and hygiene at the
school? If yes, who? What do they do?

Children’s Engagement

T35. Are there little doctors at this school? If yes, what do they do? (probe: anything else? Are they
involved in toilet maintenance and student handwashing? How? How often?)

Hygiene Education & Promotion

T36. Do teachers provide hygiene education to the students? If yes, how frequently? In all classes?
What teaching materials are used? (note if the materials were observed and if the handwashing
lesson was signed off in the log book)

T37. Are there any challenges in providing hygiene education? If so, what?

T38. Have any teachers been trained on hygiene education this year? If yes, how many? Who trained
them? What did the training consist of? (probe: anything else? toilet use and handwashing?)

T39. How frequently would you say an individual student hears handwashing reminders at school? How
is the message given? (probe: from teachers, little doctors, etc.)

T40. Has the school conducted handwashing activities in the past year? Was the community involved?
How so? What percentage of the community was involved?

T41. Do you think parents encourage their children to develop good handwashing practices at home?
What percentage of homes in the village do you think have water and soap for handwashing?

Handwashing (Outcome)

T42. Is soap (or ash) always available for students to wash their hands? (probe: If yes, has there been a
time in the past week when there was no soap? Past month?)

T43. Where is soap available for students to use?
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T44. What are the challenges to providing soap/ash/sand?
T45. Who provides the soap (or ash) at the school? How do they pay for it? Where is this money from?

T46. What percentage of students do you think wash their hands after using the school toilet? What
percentage do you think use soap? What percentage do you think wash both hands?

T47. Is there a process for monitoring student handwashing? If yes, what is the process?
T48. When students don’t wash their hands after using the school toilet, what are usually the reasons?
Local Satisfaction

T49. Are you satisfied with the Save the Children built toilets? What do you like about them? Is there
anything you would change? (probe: anything else?)

T50. What advice would you give Save the Children to improve their sanitation and hygiene program?
(probe: planning, design, construction, training, and anything else felt to be important)

Closure

T51. Is there anything you want to add?
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LITTLE DOCTOR INTERVIEW — 10 minutes

During the school day, ask to speak with at least one little doctor to ask a few questions.

Hello, my name is [INTERVIEWER NAME] and | am working with Save the Children here in the
Bangladesh and the University of Colorado in the U.S.A. I'm here at your school to learn about water
and sanitation at schools in Bangladesh. | would like to ask you a few questions about your thoughts on
the school’s sanitation and hygiene, such as the toilets and handwashing, and your experiences as a
little doctor. The interview will take about 10 minutes and will be recorded so that | can be sure to
remember exactly what you said later, but | will not share the recording with anyone and if you prefer, |
don’t have to record it.

Your teacher selected you for an interview since you are a little doctor at the school. You do not have to
participate if you don’t want to. You can quit any time along the way if you want as well. If you don’t
like a question, you don’t have to answer it. Nothing bad will happen to you if you decide that you don’t
want to participate or you don’t want to answer a question. Other than the research team, such as me,
no one will know your answers. Not even other people at the school or in the community.

Would you like to participate in the interview?

If “no”, thank the student and tell them they are free to go
If “yes”, thank the student and start the interview

Interview Questions
D1. Do you like being a little doctor? Why/why not?

D2. What is your role as a little doctor? How often do you meet with your peers? What do you discuss
during peer sessions?

D3. Do your teachers and peers support your role as a little doctor? How?

D4. Do you clean the toilets at school? How do you feel about cleaning the toilets? Do other students
or teachers help?
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STUDENT FOCUS GROUP GUIDE - 45 minutes

After the voting activity, select 3-4 female students and 3-4 male students (not including little doctors)
to participate in a focus group (separately) for 30 minutes each. Snacks should be provided but food
should not be used as an incentive for participation. To maintain comfort and confidentiality, ask to be
alone with the students (no teachers or field officers). The focus group should be recorded and gender
of respondents noted. No little doctors should be included since they are interviewed separately.

Student Consent Script

The key points of the script should be memorized and discussed with students before the focus group.

Hello, my name is [FACILITATOR NAME] and | am working with Save the Children here in the Bangladesh
and the University of Colorado in the U.S.A. I’'m here at your school to learn about water and sanitation
at schools in Bangladesh. | would like to ask you a few questions about your thoughts on the school’s
sanitation and hygiene, such as the toilets and handwashing. The group interview will take about 45
minutes and will be recorded so that | can be sure to remember exactly what you said later, but | will not
share the recording with anyone and if you prefer, | don’t have to record it. You have been selected to
participate at random from class 4 (or 5). You do not have to participate if you don’t want to. You can
quit any time along the way if you want as well. If you don’t like a question, you don’t have to answer it.
Nothing bad will happen to you if you decide that you don’t want to participate or you don’t want to
answer a question. Other than the research team, such as me, no one will know your answers. Not even
other people at the school or in the community.

Would you like to participate in this group interview?
If “no”, thank the student and tell them they are free to go
If “yes”, thank the student and include them in the focus group

Focus Group

School, Date, Audio file:
Number of students who gave informed consent:

Start by asking students general questions about the school and village. (e.g. What their favorite
subjects are? Do they like sports?) Share with them a bit about you as well.

Handwashing
S1. Isthere a place at the school to wash your hands? Where?

S2. Inthe past week, has there ever been a time where water was not available for handwashing? Past
month? Year? How often is it not available?

S3. Is there soap at the school that you can use to wash your hands? Where is the soap normally kept?
(probe: at sink, at handpump, in classroom, have to ask teacher)

S4. In the past week, has there ever been a time where soap was not available for handwashing? Past
month? Year? How often is it not available?

S5. Out of 10 students from class 1 to class 4 at your school, how many do you think wash their hands
after using the school toilet? (probe: facilitate discussion among the students to try to come to an
agreed number)

S6. Of the [Number from S5] students that wash their hands after using the toilet, how many do you
think use soap (or ash/sand) when they wash their hands?
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S7.

S8.

So.

S10.

Of the [Number from S5] students that wash their hands after using the toilet, how many do you
think wash both hands when they wash their hands?

Why do you think sometimes people wash their hands after using the toilet, and sometimes they
don’t? (probes: any other reason?)

Why do you think sometimes people use soap/ash/sand and sometimes they don’t?

What are the reasons for sometimes washing only one hand and sometimes both?

Hygiene Education and Promotion

S11.

S12.
S13.
S14.

S15.
S16.
S17.

Does anyone ever talk to you or remind you about handwashing? Who? (probe: parents, teachers,
friends, little doctors, field officers) What do they say? When? (probe: during class, which class?
outside class, when?) How often does someone talk to you about handwashing? (probe: at least
once per month, only once ever, etc.) (Note: go through all the questions for each information
source given)

Are there signs or paintings about handwashing at your school? What do they say?
Are the signs helpful? How are they helpful?

Does anyone ever talk to you about proper toilet use? Who? (probe: parents, teachers, friends,
little doctors) What do they say? When? How often? (Note: go through all the questions for each
information source given)

Are there little doctors at your school?
What do they do? (probe: anything else?)

Do they talk to you about anything? What do they tell you? (probe: anything else?) How often do
you have little doctor sessions?

Toilet Use & Maintenance

S18.

S19.

S20.

S21.

S22.

S23.

In the activity earlier there was a question about using the toilet at school. When students avoid
going to the school toilet, what are the reasons? Does this happen a lot in your school? How often?

Has there ever been a time that you couldn’t use the toilet when you needed to? When was the
last time? How long was the toilet unavailable? How often does this happen? What are the
reasons? (probe: are there any other reasons?)

Are there ever times when water is not available in the toilets at school? (probe: frequency and
duration with no water)

Are there times when the school toilets are dirty? Could you describe what it’s like when they’re
dirty? How long do they stay dirty before they are cleaned?

Are the toilets at school comfortable to use? What do you like about them? (probe: anything else?)
If you could change something about them, what would you change? (probe: anything else?)

Do your homes have a similar type of toilet? What's different? Which type do you prefer? Why?

Closure

S24.

Is there anything you want to add about toilet use and handwashing at the school or home?
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