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EXECUTIVE SUMMARY
Safe drinking water and hygiene are essential to reducing the diarrheal disease burden in Kenya. In February 2005, CARE implemented the Water for Schools Program in 45 public primary schools in Rachuonyo, Homa Bay, and Suba districts in Nyanza Province, Kenya. Two teachers from each of the schools were trained in correct use of the point-of-use water treatment products and proper handwashing practices, were provided training and education materials, and were instructed to form safe water clubs with students of all grades, teach about the benefits of safe water and hygiene to their students. Students were encouraged to discuss the program with their parents. Hardware distributed to the participating schools included traditional clay pots, modified for safe storage with a narrow mouth, lid, and spigot; a one-year supply of WaterGuard, a sodium hypochlorite solution used for purifying water; 200-liter plastic handwashing tanks; and soap. These activities were completed between May and July 2005. It is estimated that over 15,000 primary school children benefited directly from this project.

Project Objectives

The overall objective of this program is to reduce diarrheal diseases among primary school children and children in the surrounding community, reduce absenteeism due to diarrheal illness, and improve enrollment among school age children through the promotion of point-of-use water treatment and safe storage in the surrounding communities.

Evaluation

The purpose of this evaluation is to quantify the number of project beneficiaries, describe the types of benefits achieved, and identify threats to future sustainability.  This evaluation focuses on the program “outputs” as described in Appendix A: Evaluation Logframe.  These outputs include the number of students with improved knowledge and practices associated with water treatment products, handwashing, and sanitation; improved water quality in the schools; and improved use of WaterGuard, use of soap, and handwashing behavior among parents of schools children.
From January – February, 2006 the Center for Global Safe Water at Emory University and the US Centers for Disease Control and Prevention conducted an evaluation of this project on students’ knowledge of safe water and hygiene practices and on the adoption of these practices at home. We surveyed 390 students from 9 schools and their parents at baseline prior to implementation and conducted a final evaluation at the conclusion of program activities of 363 students and their parents.   The total number of students enrolled in the 45 project schools is 15,723.

Of the over 15,000 students who gained improved access to water at school with this program, approximately 3,300 students did not previously have access to any stored water at their school and approximately 1,500 students improved their knowledge of WaterGuard, the same number who reported that they learned about WaterGuard in school.  Seventy-eight percent of the schools were found to have detectable chlorine residual at the time of the final evaluation.  As such, we estimate that at the end of the project, approximately 12,250 additional students are now regularly exposed to treated water.

A greater percentage of students demonstrated knowledge of correct water treatment procedure, using WaterGuard a locally available disinfection product, at final evaluation than at baseline (65% vs. 21%). On weighted analysis at final evaluation, 14% of parents reported treating their current water, compared with 6% at baseline (p=0.004
). We estimate that 1,258 families of students in the project became users of WaterGuard during the project time period.  At final evaluation, 38% of parents demonstrated the correct steps of handwashing that had been taught to their child in school. This novel school-based program shows promise for promoting water and hygiene interventions in the home.
Since the evaluation was conducted at the end of project activities, we were not able to directly address the sustainability of school activities.  However, a number of threats to future sustainability were identified including ability to repurchase WaterGuard, limited school funds available to replace broken handwashing and water treatment tanks, availability of storage vessels in local markets, frequent transferring of teachers between schools, poor water availability in some schools, and lack of “ownership” of the project by many school project administers.  It is crucial that these issues be addressed for the benefits to the project are to continue after the project activities have ceased.

BACKGROUND and CONTEXT
The World Health Organization (WHO) estimates that over one billion people lack access to improved water sources (1). Contaminated drinking water contributes to approximately 30 percent of the 3 – 5 billion episodes of diarrhea that occur annually, 80% of which occur among children under five years of age (2), and kills over 2 million people annually (3). In 1992, the Center for Disease Control and Prevention (CDC), WHO, and Pan American Health Organization (PAHO) developed the Safe Water System (SWS) to prevent diarrhea morbidity and mortality through the promotion of household point-of-use water treatment, safe water storage and behavior change communications (4). The SWS has been shown to reduce diarrhea risk by 25 – 85 percent (5-7).  

CARE Kenya implemented an SWS program in Nyanza Province, Kenya in 2000, in response to high diarrhea rates in children under 5 years old and poor access to improved drinking water supplies (8). In 2003, Population Services International (PSI) initiated a social marketing campaign to sell the SWS disinfectant solution, which was given the brand name WaterGuard, through the commercial sector.  In 2005, PSI sold over 800,000 bottles of WaterGuard in Kenya. Despite the early success of social marketing, there was still a need to use additional, community-based approaches to improve access to SWS interventions by vulnerable populations (9).  

In February 2005 the SWS program commenced activities.  In May 2006, program implementation began after baseline in 45 public primary schools (total enrollment of 15,726 students) in three districts of Nyanza Province. Two teachers from each of the 45 schools were trained in correct use of the SWS and proper handwashing practices and were instructed to form safe water clubs with students of all grades, teach SWS and hygiene to their students and encourage them to teach the same material to their parents.  In addition, local clay pots, modified for safe storage with a narrow mouth, lid, and spigot, WaterGuard solution, 200-liter plastic water tanks with taps for handwashing, and soap were distributed to all participating schools between May and July 2005.  

In February 2006, we conducted an evaluation to determine if this school-based SWS and hygiene program improved knowledge, attitudes and practices regarding water handling and hygiene among schoolchildren and their parents. 

METHODS
School surveys
Nine of the 45 project schools (three from each of three districts) were selected for participation in the evaluation.  The head teacher in each of the 9 project schools was interviewed regarding the number of teachers, students, functioning latrines, drinking water collection, storage and treatment, handwashing facilities, and soap availability at the school using a standard questionnaire at baseline and final evaluation.  Stored drinking water was tested for free chlorine residual using the N,N-diethyl-phenylenediamine (DPD) colorimetric method (Free and Total Chlorine Kits, Hach Co., Loveland, CO).  Please see Appendix B: Survey Questionnaires for the specific surveys used during this evaluation.
Student surveys

In May 2005, a random sample of 390 students from the 9 project schools was selected for a baseline survey, and in February 2006, a new random sample of 363 students was selected for a final evaluation. For both surveys, sampling was weighted based on student population per school and per district.
The baseline survey consisted of questions about demographic characteristics, and current knowledge, attitudes and practices with regards to water sources, water storage, water treatment, sanitation, handwashing, and sources of health information. The questionnaire for the final evaluation consisted of similar information collected at baseline with additional information specific to the SWS and handwashing training.  Enumerators observed each student wash their hands to assess whether they used the 6 steps of handwashing from the teaching materials and tested drinking water stored at the school for chlorine residuals.  Both baseline and final student surveys were translated from English to Dholuo, and back-translated into English. Please see Appendix B: Survey Questionnaires for the specific surveys used during this evaluation.

Household surveys


For the baseline household survey, homes of the 390 students selected from the schools were visited and the mother or guardian of the students was interviewed.  A similar procedure was used for the 363 students selected for final evaluation.  


The baseline household questionnaire included questions about household demographic and socioeconomic characteristics, water sources, water handling and hygienic practices, sanitation, and sources of health information.  Observations were also made of water storage vessels, handwashing facilities, latrines, and stored drinking water was tested for free chlorine residual using the DPD colorimetric method.  For the final evaluation, household surveys included similar questions to the baseline questionnaire and additional information specific to the SWS and handwashing intervention. Water, hygiene, and sanitation observations and free chlorine residual testing were again performed, and interviewees were asked to wash their hands to determine whether they could reproduce the 6 steps of handwashing taught to the students.  Both baseline and final household questionnaires were translated from English into Dholuo, and back- translated into English. Please see Appendix B: Survey Questionnaires for the specific surveys used during this evaluation.
Student absenteeism

To determine whether the project had an impact on student absenteeism, data from weekly absenteeism reports prepared for the Ministry of Education for 2004 and 2005 were abstracted and analyzed.  Rates of students absent per person-week of observation were calculated and compared for the period before and after implementation of the intervention.  
Data analysis 


Baseline data were entered into an MS Access database. Statistical analysis was performed using SAS software version 9.1 (SAS Institute, Cary, NC, USA). Weighting was based on the total school size sampled from classes 4-8 and household size for comparison of baseline and final evaluation.  Univariate analysis was carried out using the Rao-Scott Chi-Square test of association using the F distribution as a reference.  The weighted observed proportions, confidence intervals, and p-values for the difference were reported for data from the baseline and final evaluations.  Wealth quintiles were determined by using household construction materials, material assets, and livestock into a wealth index score, using principal component analysis.
Informed consent

The evaluation protocol was approved by the Institutional Review Board (IRB) of Emory University.  The IRB at CDC ruled that the project consisted of program evaluation of a proven public health practice and that IRB review was not necessary.  Oral informed consent was obtained from all participants.
RESULTS

Number of Beneficiaries

The total enrollment of the 45 project schools in 2006 was 15,723 students.  Using this figure, we have estimated the number of direct and indirect beneficiaries from this project.  There are two dimensions of the direct student beneficiaries: improved availability of water at the school and improved microbiologic quality of the water available. Of the over 15,000 student beneficiaries, an additional 3,300 now have improved availability of water at the school, giving them greater access water for drinking and handwashing.  Approximately 1,500 students improved their knowledge of WaterGuard, the same number who reported that they learned about WaterGuard in school.  Seventy-eight percent of the schools were found to have detectable chlorine residual at the time of the final evaluations.  As such, we estimate that at the end of the project, approximately 12,250 additional students are now regularly exposed to treated water at school.

Students also benefited from education on handwashing and knowledge of water treatment.  The percent of students who mentioned the two key handwashing times increased from 61% to 83% from the baseline to final evaluation; therefore, we estimate that nearly 3,500 students improved handwashing knowledge.  The percentage of students who knew the correct dosing of WaterGuard increased from 10% to 42% between baseline and final evaluation.  As such, we estimate that over 5,000 students learned how to correctly dose their water with WaterGuard.

The key indirect beneficiaries of this project were family members of school children targeted by Water for Schools project.  Between the baseline and final evaluations, awareness of WaterGuard increased from 79% to 91% and ever having treated household water with WaterGuard increased from 25% to 46%.  Using 15,000 as the approximate number of households who have children in school, we estimate that 1,800 heads-of-household learned about WaterGuard and nearly 3,200 additional households had tried WaterGuard since project inception.  Between baseline and final evaluation, the number of households with confirmed use of WaterGuard through a positive chlorine test increased from 5% to 9%; nearly 600 families comprising approximately 3,900 additional people (assuming the average of 5 members per household) are now drinking treated water.

School surveys
At baseline, 78% of schools provided water to their students.  One school reported treating their water with WaterGuard, however no WaterGuard bottle was observed and no test was done to confirm the presence of free chlorine in the stored water.  “Leaky tins” were available for handwashing at 22% of schools; soap was available at one school.  The median number of latrines at the schools was 6 (range 2-13), and 78% of schools had separate latrines for boys and girls.


At the final evaluation, all schools had functioning water storage and handwashing tanks with taps provided by the program.  At the time of the evaluation, 89% of schools had stored water in containers for drinking and handwashing.  All schools with stored drinking water had at least one drinking water storage container with detectable levels of chlorine residual.  78% of schools had detectable chlorine residual in all stored water, including water in the handwashing containers.  Schools used 6.3 bottles of WaterGuard per month (range 1.5 – 11.8) with bottles lasting approximately 2 days (range 1-4 days).  The mean number of latrines per school was 10 and all schools reported separate latrines for boys and girls; the ratio of students per latrine was 50:1 (range 25 – 94) for boys and 47:1 (range 31 – 78) for girls.

Student surveys

Demographic characteristics
At baseline, 390 students from grades 4 through 8 were interviewed, with a range of 14-22% of students selected from each grade (Table 1).  Overall, 172 (44%) students interviewed were female; median age was 13 years (range 9-20 years).

During the final evaluation, we interviewed 363 students from grades 4 through 8, with a range of 16-24% of students selected from each grade (Table 1).  Overall, 164 (45%) of the students surveyed were female; median age was 13 years (range 8-18 years).  During the previous year, 320 (89%) students had been in the same school; 245 (67%) had a sibling in that same school.

Water sources and storage practices in schools

Of 390 students interviewed at baseline, the main school drinking water source was reported to be rainwater by 167 (43%), surface water by 116 (30%), and protected wells or springs by 97 (25%).  When asked which containers were used for water storage in school, 119 (31%) indicated that there were none, 186 (48%) reported plastic tanks or superdrums (which are typically used for rainwater collection), 35 (9%) indicated clay pots or buckets, and 26 (7%) reported jerry cans. 

In the final evaluation, 358 (99%) students indicated that they drank water at school from the water storage containers provided by the SWS/hygiene project.  Only 48 (13%) of 363 students indicated that they needed to leave school to get water; however, all but two of these students mentioned that they also drank water from the supplied storage containers when water was available.

Water treatment

At baseline, 346 (89%) of 390 students had heard of WaterGuard, 39 (10%) reported hearing about it in school, and 83 (21%) knew the correct dose (Table 2).  Overall, 292 (69%) students believed that the drinking water in their school was not treated; the remainder reported that the methods used to treat water included boiling (11%), settling or filtering (11%), WaterGuard (6%), and solar disinfection (2%).

At final evaluation, 361 (99%) of 363 students had heard of WaterGuard and 100% indicated that their school used it to treat drinking water; 115 (32%) said they took treated water home with them (Table 2).  The sources of information about WaterGuard were reported to be a teacher by 330 (91%), safe water clubs by 32 (9%), and both sources by 26 (7%) students.  Other frequently named sources of WaterGuard information included radio or TV (46%), posters or wall branding (21%), and family members (37%).  A total of 236 (65%) students could correctly state the dose for clear water, 197 (54%) for turbid water, and 153 (42%) for both clear and turbid water; 179 (49%) students correctly stated the amount of time to wait before drinking treated water.  Most students reported that they had taught others about WaterGuard, including their parents (56%), neighbors (38%), and students in other schools (17%).  Of 204 students who told their family about WaterGuard, 155 (77%) mentioned its importance and 103 (51%) indicated the correct dosing. 

Hygiene and sanitation

At baseline, when asked when they washed their hands, 335 (86%) students said before eating, 285 (73%) after using the latrine, and 237 (61%) mentioned both occasions (Table 2); 27 (7%) said they used soap.

During final evaluation, 98% of students reported that they washed their hands at school and 99% at home. Of 360 students asked when they washed their hands at home, 335 (93%) students said before eating, 325 (90%) after visiting the latrine, and 302 (83%) mentioned both occasions.  When asked to demonstrate how they washed their hands, 201 (56%) students used soap, 263 (73%) rubbed all hand surfaces for at least 10 seconds, 226 (63%) cleaned under their nails, and 274 (77%) air dried their hands.  Of 4 possible correct steps, the median number of correct handwashing steps was 3 (range 0-4).
Of 390 students interviewed at baseline about latrine use, 359 (92%) reported using latrines at school and 213 (54%) at home.  At follow-up, 362 (100%) of 363 students reported using the latrine at school, while 200 (55%) reported using latrines at home. 
Household surveys

Demographic characteristics

The median age of respondents was 39 years (range 15 – 83) at baseline and 37 years (range 15 – 85) in the final evaluation; 86% of respondents were female at baseline and 84% in the final evaluation (Table 1).  Of male and female heads of household, 5% and 18%, respectively, reported that they had no formal education at baseline and 8% and 17%, respectively, in the final evaluation.  Survey respondents reported an inability to read among 13% of male and 19% of female heads of households at baseline, and 14% of male and 25% of female heads of household in the final evaluation (Table 1).  In both surveys, 60% of male and 70% of female heads of household reported having some primary education.  No significant differences were observed between baseline and final evaluation demographic characteristics.  The median number of persons per household was 5 at baseline (range 2 to 11) and 6 at final (range 2 to 14) evaluations; a median of 3 primary school students and one child under 5 years old per household were reported in the final evaluation. 
Water sources
At baseline, which took place during the rainy season, the current water sources used by respondents included rainwater (53%), unimproved sources (33%), which were defined as surface water or open well or spring, and improved water sources (41%), which were defined as piped water, protected well, protected spring or borehole (Table 3).  During the final evaluation, which took place in the dry season, respondents reported using unimproved (58%) and improved sources (41%). 

The main household water source was considered safe by 54% of respondents at baseline and 60% in the final evaluation. The most frequently reported reason given by household respondents at baseline for why they did not consider their main water source safe for drinking was due to surface run-off (58%).  Animals (52%) and germs (43%) in the water were the most frequently reported problems during the final evaluation.  

Water storage and treatment

Clay pots were used for household water storage by 86% of respondents at baseline and 90% in the final evaluation (Table 3).  At baseline, while 47% of respondents reported boiling their water and only 11% reported using WaterGuard, during the final evaluation, reports of boiling decreased to 42% and use of WaterGuard increased to 35% (Table 3).  
At baseline, 79% of respondents indicated that they had heard of WaterGuard but only 25% had ever treated their water with WaterGuard.  At final evaluation, awareness of WaterGuard had increased to 91% of respondents and the percentage that had ever used WaterGuard increased to 46% (Table 3).  

At baseline, 27 (7%) of 390 household respondents reported treating their current drinking water with WaterGuard; 21 (5%) stored water samples exhibited residual chlorine (Table 3).  Of 6 water samples with no detectable chlorine residuals 4 were in households where respondents reported treating water more than 24 hours previously; two households also did not use the correct WaterGuard treatment procedure. At final evaluation, 55 (15%) of 363 respondents reported treating their current water with WaterGuard; 32 (9%) stored water samples demonstrated residual chlorine; 11 (48%) of 23 stored water samples with no detectable chlorine residuals were in households where water was treated with WaterGuard more than 24 hours previously; 9 households did not use the correct WaterGuard treatment procedure, of which 5 also treated their water more than 24 hours before the visit.  
Both at baseline (14%) and in the final evaluation (16%), the most frequently reported reason for never using WaterGuard was that it was too expensive (Table 3).  Other frequently reported reasons for never using WaterGuard in the final evaluation included not needing to use it (11%) and bad taste or smell (9%).  Among respondents in the final evaluation who had tried WaterGuard but stopped using it, the most common reported reason was that they had no WaterGuard in the house (23%); only 1% reported stopping because of its taste or smell (Table 3).  


In the final evaluation, 84 (50%) of 168 said they purchased WaterGuard within their village and 82 (49%) purchased it somewhere else.  The median reported length of time it took to travel somewhere outside the village to buy WaterGuard was 2 hours (range 10 minutes to 12 hours); 55% of reported current users purchased WaterGuard in the village and 45% outside the village (p=0.45).  

At baseline, the most frequently reported source of information on WaterGuard was radio or television (41%); only 2% reported hearing about it from their child in school (Table 3).  At final evaluation, 63% said they heard about WaterGuard on the radio or television, and 50% from their child in school.  The main messages about WaterGuard which were passed from child to household were that using WaterGuard prevents diarrhea (36%) and the proper dose of WaterGuard to use on different types of water (27%) (Table 3).  

The main reasons for not using WaterGuard in the household after hearing about it from their child in school were because respondents were already using it (14%) or it was too expensive (9%). Of 54 respondents who said they already used WaterGuard, 25 (46%) reported current treatment, of which 14 (26%) were confirmed to have residual chlorine in their drinking water.  Eight of 11 current WaterGuard users whose water had no residual chlorine reported treating their water more than 24 hours prior to testing. 

At final evaluation, 56 (15%) of 363 respondents reported that their children brought treated drinking water home from school.

On weighted univariate analysis of water treatment variables, there was no significant difference in the proportion of households who reported treating (p=0.5) or boiling their water (p=0.9) from baseline to final evaluation. A significantly higher proportion of households at final evaluation reported ever using WaterGuard (p=0.002) and currently using WaterGuard (p=0.004) than at baseline (Table 4). There were no significant differences between the baseline and final surveys in the proportion of respondents who had heard of WaterGuard (p=0.07), knew the correct WaterGuard treatment procedure (p=0.08), or had water with chlorine residuals [p=0.2 (Table 4)]. 
Of 168 respondents who reported treating with WaterGuard, 51 (30%) reported that their child influenced them to start using WaterGuard.  Of 51 respondents who said their child influenced them to use WaterGuard, 20 (40%) reported that they treated their current water, 15 (29%) were confirmed to have free residual chlorine in their drinking water; and 15 (29%) could demonstrate the correct WaterGuard treatment procedure.  Respondents who said that their child influenced them to use WaterGuard were more likely to report treating drinking water (p=0.004), have free residual chlorine in drinking water (p=0.002), and be able to demonstrate correct WaterGuard treatment procedure (0.003) than respondents who indicated that their child did not influence their water treatment.

On weighted univariate analysis, parents of children in the safe water club (50%, CI 18%-81%) were more likely to report currently using WaterGuard than parents whose child in school was not a member of the safe water club (28%, CI 15%-40%), p=0.02.  Also, households were more likely to report current treatment with WaterGuard when the female head of household was educated (90%, CI 84%-95%) versus uneducated (81%, CI 78%-84%), p=0.02.  
Hygiene and sanitation 

At baseline, the most frequently reported source of hygiene information was CARE Kenya (17%) while children were only cited by 2% of respondents (Table 5). In contrast, at final evaluation children were reported as a source of hygiene information by 18% of respondents; when asked directly, 33% of respondents indicated their child in school (Table 5). The handwashing information passed from the child to their parents or guardians most frequently were that handwashing prevents diarrhea (23%) and the correct handwashing procedure (15%). 

At final evaluation, 92 (25%) of 363 respondents reported changing their handwashing behavior because of what their child told them.  The main reason for not changing handwashing behavior after hearing about it from their child in school was because respondents said they were already practicing handwashing (58%).  

At baseline, 73% of household respondents reported that they washed their hands before eating, 45% after defecation, and 29% before food preparation (Table 5).  In contrast, at final evaluation 90% of respondents reported washing their hands before eating, 68% after defecation, and 53% before preparing food (Table 5).  The two most frequently reported reasons for handwashing were to protect against disease, reported by 43% at baseline and 71% at final evaluation, and to makes hands clean, reported by 27 % at baseline and 71% at final evaluation (Table 5). 

Soap was observed in 74% of households at baseline and 92% at final evaluation (p=0.009 [Table 4]).  When asked to demonstrate how they washed their hands, 76% of respondents used soap and 38% were able to demonstrate the correct handwashing procedure taught to their children, which consisted of lathering adequately, rubbing between fingers, and cleaning under the nails (Table 5).  
Results of the principal component analysis did not indicate a difference in knowledge, past use, or current use of WaterGuard based on wealth quintile in either the baseline or final evaluation.  This finding differs from previous findings from other point-of-use water treatment promotion projects in Kenya where adoption was found to be appreciably lower in the lower economic quintile (10, 11).  

Student absenteeism
The project was implemented during the summer school term in 2005.  The rate of absent students reported to the Ministry of Education was 29% lower during the 2005 fall school term than the 2004 fall term (Figure 1a).  In contrast, absenteeism rates calculated for 9 neighboring non-project schools were 4% higher in the fall terms of 2005 than the fall term of 2004 (Figure 1b).  Higher absentee rates were seen in the beginning of the term in all schools because in rural Kenya many children work in the fields and return to school late.  Absenteeism was low at the end of the term because exams, which are compulsory for advancement to the next grade, were held then.  

DISCUSSION
Results of this evaluation demonstrated that the provision of safe drinking water, handwashing facilities, and hygiene education in nine primary schools in rural Western Kenya reduced reported student absenteeism by 29%.  In contrast, absenteeism in neighboring schools not included in the hygiene program increased by 4% during the same period.  This finding was consistent with results of evaluations of school-based hand hygiene programs in the United States which showed a reduction in absenteeism following the implementation of use of hand sanitizers, hygiene education, or a combination of these interventions (12-14).  

In Kenya, the likelihood of fecal contamination of the school environment is high because many schools, such as the ones described in this evaluation, have few latrines, inadequate water supplies, poor quality of available water sources, water storage in containers that permit hands to touch and contaminate stored water, and absent hygiene facilities.  The resulting burden of diarrheal diseases, intestinal worms and other parasitic infestations has a negative impact on students’ growth, nutritional status, physical activities, cognition, concentration and school performance (1).  Findings of other research studies have suggested that health education on personal hygiene and interventions to prevent disease caused by parasitic worm infections can have a beneficial impact on the health of students and may be cost effective (15-20).  Furthermore, interventions that contribute to decreased absenteeism could facilitate improved learning, which has important implications for the country’s development (21).  

Findings of this evaluation suggested that safe water and hygiene knowledge transfer took place from teacher to student following training and the installation of handwashing and drinking water stations in public schools in rural western Kenya.  Students’ knowledge of the correct WaterGuard treatment procedure for clear water was significantly increased from baseline to final evaluation (p<0.05) and was likely facilitated by the universal WaterGuard treatment of water stored in improved containers in the schools reported by the students and verified by chlorine residuals in stored water.  Students’ knowledge of the appropriate times to wash their hands also increased substantially from baseline to final evaluation and over half of the students were able to demonstrate at least 3 of 4 key steps of handwashing that had been taught to them.  These findings support claims that school children are an important target for health interventions (22, 23).  

The evaluation also demonstrated water treatment and hygiene knowledge transfer from student to parent and some evidence of behavior change among parents. Parents’ awareness of WaterGuard, and reports of ever or current use of WaterGuard, all increased substantially from baseline to final evaluation.  The proportion of households with confirmed WaterGuard treatment also increased modestly, but this difference was not statistically significant.  Parents’ knowledge of the appropriate times to wash their hands and the proportion of households with soap also increased substantially from baseline to final evaluation.  The relatively modest changes of behavior when compared to larger increases in knowledge, particularly regarding WaterGuard use, are consistent with behavior change theory which asserts that behavior change occurs as a gradual, dynamic process which occurs in stages over time (24-26).  With continued messages, changes in water and hygiene practices can take place over time (27).  Children may be an effective vehicle for such messages, as suggested by the finding that parents who reported that their children influenced their water treatment behavior had a higher degree of awareness of WaterGuard and were significantly more likely to know the correct WaterGuard dose, report current use, and have chlorine residuals in their stored water.  In addition, 25% of parents reported changing their handwashing behavior based on what their child taught them. A follow-up survey is planned in project communities in one year to assess changes in practices over time and the sustainability of the intervention.  

The disparity between reported use of WaterGuard in the home at baseline and final evaluation can be explained by three possible scenarios: respondents treated their water more that 24 hours ago, did not use the correct WaterGuard treatment procedure, or both.  This problem could be mitigated by stressing in training the importance of treating household drinking water every 24 hours and the correct water treatment procedure.  

This evaluation suggested several important barriers to using WaterGuard to treat water.  Product price, not knowing where to buy it, and difficulty in using it were the main barriers to trying WaterGuard among respondents who had never used it; few respondents who had tried WaterGuard but stopped indicated any of these reasons, suggesting that ignorance of the product may have been an important barrier.  Taste or smell of chlorine was a reason for not using WaterGuard among 9% never users at baseline but only 1% of respondents who had tried WaterGuard but stopped using it.  Lack of availability of the product in village stores did not appear to be an important barrier.  In previous studies, the principal barriers to use were cost, knowing where to buy the product, taste and smell were barriers to use (11, 28).  Improved education about the product and need for water treatment could help lower some of these barriers.

The evaluation had several important limitations.  First, because of extensive social marketing of WaterGuard by PSI, there was a high level of awareness of WaterGuard among students and their parents, which made it difficult to assess the impact of the school intervention on knowledge of WaterGuard.  However, there were no changes in WaterGuard promotional activities during the course of the evaluation and the proportion of respondents that reported hearing about WaterGuard from their children from baseline to final evaluation increased from 2 to 50%.  Second, because baseline and final evaluations took place in different seasons, water sources and water availability were different.  At baseline, which took place during the rainy season, 43% of schools and 53% of households reported using rainwater catchment, while no schools and only 1% of households reported used rainwater at final evaluation.  This difference in water sources may have affected water treatment behaviors.  

Third, because handwashing facilities were not present in the schools at baseline, we did not observe students handwashing procedures and therefore had no basis for comparison of handwashing practices observed at final evaluation.  Future studies should include a handwashing demonstration at baseline and follow-up.  Fourth, time and resource constraints limited the evaluation to nine schools, which inhibited our ability to determine whether school characteristics and activities were predictors of changes in parents’ knowledge, behaviors and practices.  

The school based safe water and hygiene program described in this paper shows promise for changing behavior in the home through knowledge transfer from students to parents.  A follow-up evaluation is planned for 12 months from the date of this assessment to determine the sustainability of the program behaviors.  Lessons learned from this and the follow-up evaluation will be applied to plans to scale up the project.  
CONCLUSIONS

Key findings
The total enrollment of the 45 project schools in 2006 was 15,723 students.  Using this figure, we have estimated the number of direct and indirect beneficiaries from this project.  There are two dimensions of the direct student beneficiaries: improved availability of water at the school and improved microbiologic quality of the water available. Of the over 15,000 student beneficiaries, an additional 3,300 now have improved availability of water at the school, giving them greater access water for drinking and handwashing.  Approximately 1,500 students improved their knowledge of WaterGuard, the same number who reported that they learned about WaterGuard in school.  Seventy-eight percent of the schools were found to have detectable chlorine residual at the time of the final evaluations.  As such, we estimate that at the end of the project, approximately 12,250 additional students are now regularly exposed to treated water at school.  The benefits to drinking treated water include reduced disease incidence and reduced absenteeism.

Students also benefited from education on handwashing and knowledge of water treatment.  The percent of students who mentioned the two key handwashing times increased from 61% to 83% from the baseline to final evaluation; therefore, we estimate that nearly 3,500 students improved handwashing knowledge.  The percentage of students who knew the correct dosing of WaterGuard increased from 10% to 42% between baseline and final evaluation.  As such, we estimate that over 5,000 students learned how to correctly dose their water with WaterGuard.

The key indirect beneficiaries of this project were family members of school children targeted by Water for Schools project.  Between the baseline and final evaluations, awareness of WaterGuard increased from 79% to 91% and ever having treated household water with WaterGuard increased from 25% to 46%.  Using 15,000 as the approximate number of households who have children in school, we estimate that 1,800 heads-of-household learned about WaterGuard and nearly 3,200 additional households had tried WaterGuard since project inception.  Between baseline and final evaluation, the number of households with confirmed use of WaterGuard through a positive chlorine test increased from 5% to 9%; nearly 600 families comprising approximately 3,900 additional people (assuming the average of 5 members per household) are now drinking treated water.

On weighted univariate analysis of water treatment variables, there was no significant difference in the proportion of households who reported treating (p=0.5) or boiling their water (p=0.9) from baseline to final evaluation. A significantly higher proportion of households at final evaluation reported ever using WaterGuard (p=0.002) and currently using WaterGuard (p=0.004) than at baseline (Table 4). There were no significant differences between the baseline and final surveys in the proportion of respondents who had heard of WaterGuard (p=0.07), knew the correct WaterGuard treatment procedure (p=0.08), or had water with chlorine residuals [p=0.2 (Table 4)].  While many of these key variables show non-significant differences between baseline and final evaluation, we believe that over time knowledge and use of WaterGuard in the community will increase due to exposure to the product through their child’s engagement in the project.

Of 168 respondents who reported treating with WaterGuard, 51 (30%) reported that their child influenced them to start using WaterGuard.  Of 51 respondents who said their child influenced them to use WaterGuard, 20 (40%) reported that they treated their current water, 15 (29%) were confirmed to have free residual chlorine in their drinking water; and 15 (29%) could demonstrate the correct WaterGuard treatment procedure.  Respondents who said that their child influenced them to use WaterGuard were more likely to report treating drinking water (p=0.004), have free residual chlorine in drinking water (p=0.002), and be able to demonstrate correct WaterGuard treatment procedure (0.003) than respondents who indicated that their child did not influence their water treatment.

On weighted univariate analysis, parents of children in the safe water club (50%, CI 18%-81%) were more likely to report currently using WaterGuard than parents whose child in school was not a member of the safe water club (28%, CI 15%-40%), p=0.02.  Also, households were more likely to report current treatment with WaterGuard when the female head of household was educated (90%, CI 84%-95%) versus uneducated (81%, CI 78%-84%), p=0.02.  
The project was implemented during the summer school term in 2005.  The rate of absent students reported to the Ministry of Education was 29% lower during the 2005 fall school term than the 2004 fall term (Figure 1a).  In contrast, absenteeism rates calculated for 9 neighboring non-project schools were 4% higher in the fall terms of 2005 than the fall term of 2004 (Figure 1b).  Higher absentee rates were seen in the beginning of the term in all schools because in rural Kenya many children work in the fields and return to school late.  Absenteeism was low at the end of the term because exams, which are compulsory for advancement to the next grade, were held then.
This evaluation suggested several important barriers to using WaterGuard to treat water.  Product price, not knowing where to buy it, and difficulty in using it were the main barriers to trying WaterGuard among respondents who had never used it; few respondents who had tried WaterGuard but stopped indicated any of these reasons, suggesting that ignorance of the product may have been an important barrier.  Taste or smell of chlorine was a reason for not using WaterGuard among 9% never users at baseline but only 1% of respondents who had tried WaterGuard but stopped using it.  Lack of availability of the product in village stores did not appear to be an important barrier.  In previous studies, the principal barriers to use were cost, knowing where to buy the product, taste and smell were barriers to use (11, 28).  Improved education about the product and need for water treatment could help lower some of these barriers.

Project sustainability

Since the evaluation was conducted at the end of project activities, we were not able to directly address the sustainability of school activities.  However, a number of threats to future sustainability were identified including ability to repurchase WaterGuard, limited school funds available to replace broken handwashing and water treatment tanks, availability of storage vessels in local markets, frequent transferring of teachers between schools, poor water availability in some schools, and lack of “ownership” of the project by many school project administers.  It is crucial that these issues be addressed for the benefits to the project are to continue after the project activities have ceased.

While schools receive a set amount of money each year from the provincial Ministry of Education each year for “school environment,” between 15 and 30 dollars, only one school administrator claimed that this was sufficient for purchasing a year supply of WaterGuard for the school or the replacement of drinking water and handwashing tanks.  Many schools rely on parent associations or “PTAs” to raise additional funds for the projectc.  Working with schools to institutionalize a funding strategy for repurchase of WaterGuard and replacement of broken tanks will likely improve the chances of sustaining project activities.

The type of handwashing and drinking water vessels used was problematic.  The modified clay pots for drinking water have proven too timely and costly to produce and transport, and they are prone to breakage and leaks.  The plastic handwashing tanks are very costly and difficult to transport.  In the next phase of this project, CARE plans on using less expensive plastic buckets for both handwashing and drinking water.  Plastic buckets do not prevent children from reaching in the top, however, they are stackable, easier to clean, and more durable.  Importantly, in order for the project to be sustainable, these buckets and replacement taps must be available at local markets.

The transfer of a project teacher to another school is both a threat to project sustainability and an opportunity for scaling the project to other areas.  A key factor in maintaining school activities is to institutionalize the teaching of the safe water activities to all teachers in project schools.  Patron teachers who are transferred should be given access to funds to begin safe water activities at their new school and schools that lose the project patron teacher should be eligible for retraining.

Project schools, especially in Suba District were unable to regularly store water for drinking and handwashing because of poor water availability.  Schools without adequate water are unlikely to sustain project activities.  The SWS should primarily be implemented in schools with sufficient water to maintain activities.  Ideally, schools with poor access to water would be assisted in garnering improved access to water at the school.  

“Ownership” of the project at the project schools refers to the feeling by school administers and patrons that they are responsible for the success of the project.  Unfortunately, many schools mentioned that replacement of WaterGuard and water tanks is the role of CARE.  Unless CARE improves the communication about the responsibility of project schools in maintaining project activities, including repurchase and replacement of infrastructure and treatment products, activities are unlikely to continue.

Lessons Learned

Based on the threats to future sustainability discussed above, as well as observation of project activities, we developed lessons learned from this evaluation:

· Modified clay pots are not appropriate in the school context.  While they have been successful as an income generating product for local potters, production is time intensive and transportation is difficult.  The pots are heavy and prone to breakage during firing and transport.  Additionally, the taps available in Kenya frequently leak or break.  It is recommended that support for the potters continue, but that CARE finds another supplier of storage containers and taps.

· The CDC and CARE have researched blow plastic manufacturers in Nairobi and determined that buckets with drilled holes could be obtained for under $5 US. These buckets are available in various sizes and are durable, light and stackable.    However, the acceptability of these buckets in the households is unknown.  High quality plastic taps that can be affixed to the buckets are available from India for as low as $0.35 US per tap.  Establishing a local market for these taps would be essential for improving the dissemination of the containers into the community.

· Many of the schools did not receive a sufficient number of water storage vessels; some containers were broken or had taps that were broken or leaking.  The use of plastic buckets and taps will likely alleviate this problem.   It is recommended that CARE acquire all the hardware with sufficient time to ensure that all schools get the required number of tanks at the beginning of the program.

· The handwashing tanks, affixed with four taps are durable and appropriate for the schools.  However, they are expensive (approximately $100 US), and due to their size, are difficult to clean and transport.  The same buckets and taps proposed for water storage can be easily modified for use as handwashing basins.  Such a shift will not only significantly reduce the costs associated with handwashing hardware installation, it will also allow schools to adapt hardware for the specific circumstance.

· In water scarce areas, where students are fetching water from distant sources, water is wasted during handwashing.  By supplying schools with buckets without holes for collecting water beneath the handwashing spigots, wastewater could be used for small scale agriculture or maintenance of the school grounds.

· In order to improve water treatment and handwashing practices at the project schools, it may be useful to have clearer labels on the handwashing and water treatment tanks.  Printing instructions for treating WaterGuard on the buckets will be a useful memory aid for students and is available free from some bucket manufacturers.

· There is a dearth of educational materials that teachers can use in the classroom.  A standardized curriculum for the teachers and school patrons is being developed by the Ministry of Education and the CDC to be used during the next phase of this project.  Timely production and distribution of these materials will be important for the scale-up phase of the project.

· The roles of the individual Safe Water Clubs in each school are not well understood.  Many more students mentioned that they learned about handwashing and WaterGuard from the teachers, rather than from the safe water clubs. While it is appropriate for the clubs’ activities to vary by school, it may be useful for them to have an increased role in teaching other students.  Teachers are often transferred between schools.  If students are not adequately trained to educate other pupils and have not taken responsibility for safe water club activities, then the program is likely to deteriorate.

· Since many teachers are transferred between schools, CARE should set up a process for those teachers to bring the program to their new school.  These teachers are already trained in program activities and would only require the additional hardware.

· Many community members have heard of WaterGuard, but few began using it as a result of their child’s advice.  Understanding and improving the messages and the manner in which children bring home information about appropriate water treatment and handling practices is key to the success of disseminating this intervention into the community.

Recommendations and next steps
Experience from the Water for Schools project and findings from this evaluation have been used to inform a proposal from CARE, WaterPartners International, Millennium Water Alliance, Center for Global Safe Water at Emory, and the Global Water Challenge to the Bill and Melinda Gates Foundation.  This proposed project, entitled “Sustaining and Scaling School Water, Sanitation, and Hygiene Plus Community Impact (SWASH+):  Meeting needs today and learning for the future (SWASH+),” builds upon the lessons learned from implementation of the Water for Schools project.  According to the proposal, the SWASH+ proposal will “engage the Government of Kenya in improving access to safe water, sanitation, and hygiene education in Nyanza Province by: 1) identifying, developing, and testing innovative approaches to school- and community-based water, sanitation, and hygiene interventions that promote sustainability and scalability; 2) providing and testing an integrated safe water, sanitation, and hygiene promotion program in schools and communities that maximizes impact, equity, sustainability, and cost-effectiveness; and 3) developing and implementing a scalable model for delivering and financing of safe water, sanitation, and hygiene promotion to schools and communities based on lessons learned and innovative approaches that address the varying conditions found in schools and communities.  Beyond the immediate impact of improved water, sanitation, and hygiene services in schools, this program will result in significant health, education, economic, and social impacts in the broader communities that are targeted, as well as contributions to our knowledge about scaling up and sustainability.”  This project is scheduled to begin in October, 2006. 

REFERENCES
(1)
WHO/UNICEF. Meeting the millennium development goals for drinking water and sanitation target: a mid-term assessment of progress. Geneva: WHO/UNICEF 2004.

(2)
Ford T. Microbiological safety of drinking water: United States and global perspectives. Environmental Health Perspectives 1999; 107(Suppl 1): 191-206.

(3)
Kosek M, Bern C, Guerrant R. The global burden of diarrhoeal disease, as estimated from studies published between 1992 and 2000. Bulletin of the World Health Organization 2003; 81(3): 197-204.

(4)
CDC. Safe water systems for the developing world: a handbook for implementing household-based water treatment and safe storage projects. Atlanta, GA: Centers for Disease Control and Prevention 2000.

(5)
Crump J, Otieno P, Slutsker L, et al. Household based treatment of drinking water with flocculant-disinfectant for preventing diarrhoea in areas with turbid source water in rural western Kenya: cluster randomised controlled trial. British Medical Journal 2005; 331: 478.

(6)
Mintz E, Bartram J, Lochery P, Wegelin M. Not just a drop in the bucket: expanding access to point-of-use water treatment systems. American Journal of Public Health 2001; 91(10): 1565-70.

(7)
Quick RE, Venczel LV, Mintz ED, et al. Diarrhoea prevention in Bolivia through point-of-use water treatment and safe storage:  A promising new strategy. Epidemiology and Infection 1999; 122: 83-90.

(8)
Makutsa PP, Nzaku KK, Ogutu PP, et al. Challenges in implementing a point-of-use water quality intervention in rural Kenya. American Journal of Public Health 2001; 91(10): 1571-3.

(9)
Montazeri AA. Social marketing: a tool not a solution. Journal of the Royal Society of Health 1997; 117(2): 115-8.

(10)
Freeman M, Quick R, Rheingans R, Abbott D. Removing barriers to point-of-use water treatment products through social marketing and entrepreneurship: A case study in Western Kenya. In: World Health Organization, Household Water, Treatment and Storage Conference. Bangkok, Thailand, 2005 (http://www.who.int/household_water/resources/Freeman.pdf). Accessed 16 June 2006.

(11)
Paker A, Stephenson R, Riley P, et al. Sustained high levels of stored drinking water treatment and retention of hand-washing knowledge in rural Kenyan households following a clinic-based intervention. Epidemiology and Infection 2006: 1-8.

(12)
Guinan MM, McGuckin MM, Ali YY. The effect of a comprehensive handwashing program on absenteeism in elementary schools. American Journal of Infection Control 2002; 30(4): 217-20.

(13)
Hammond BB, Ali YY, Fendler EE, Dolan MM, Donovan SS. Effect of hand sanitizer use on elementary school absenteeism. American Journal of Infection Control 2000; 28(5): 340-6.

(14)
Kimel LS. Handwashing education can decrease illness absenteeism. The Journal of School Nursing 1996; 12(2): 14-6, 8.

(15)
Luong TV. De-worming school children and hygiene intervention. International Journal of Environmental Health Research 2003; 13 Suppl 1: S153-9.

(16)
Mascie-Taylor CCG, Alam MM, Montanari RRM, et al. A study of the cost effectiveness of selective health interventions for the control of intestinal parasites in rural Bangladesh. The Journal of Parasitology 1999; 85(1): 6-11.

(17)
Ulukanligil M, Seyrek A. Demographic and parasitic infection status of schoolchildren and sanitary conditions of schools in Sanliurfa, Turkey. BMC Public Health 2003; 3: 29.

(18)
Ilika AAL, Obionu CCO. Personal hygiene practice and school-based health education of children in Anambra State, Nigeria. The Nigerian Postgraduate Medical Journal 2002; 9(2): 79-82.

(19)
Haggerty PA, Muladi K, Kirkwood BR, Ashworth A, Manunebo M. Community-based hygiene education to reduce diarrhoeal disease in rural Zaire: impact of the intervention on diarrhoeal morbidity. International Journal of Epidemiology 1994; 23(5): 1050-9.

(20)
Stanton BF, Clemens JD. An educational intervention for altering water-sanitation behaviors to reduce childhood diarrhea in urban Bangladesh. II. A randomized trial to assess the impact of the intervention on hygienic behaviors and rates of diarrhea. American Journal of Epidemiology 1987; 125(2): 292-301.

(21)
Del Rosso J, Marek T. Class action - improving school performance in the developing world through better health and nutrition. World Bank 1996; Direction of development series, Washington, DC.

(22)
Tobin V, van Koppen P. Water, sanitation and hygiene education for schools: roundtable proceedings and framework for action. UNICEF/IRC 2005; Oxford, UK, 24-26 January 2005(http://www.unicef.org/wes/files/SSHE_OxfordRoundTable_2005.pdf): Accessed 15 May 2006.

(23)
Alibhai K, Ahmed T. Promotion of healthier behaviours through school children In: Scott R, ed. Proceedings of the 27th Water, Engineering and Development Center Conference Lusaka, Zambia, 2001: 166-9.

(24)
Lauby JL, Semaan S, Cohen A, et al. Self-efficacy, decisional balance and stages of change for condom use among women at risk for HIV infection. . Health Education Research 1998; 13(3): 343-56.

(25)
Thevos AK, Kaona FA, Siajunza MT, Quick RE. Adoption of safe water behaviors in Zambia: comparing educational and motivational approaches. Education for Health 2000; 13(3): 366-76.

(26)
Thevos AK, Olsen SJ, Rangel JM, Kaona FAD, Tembo M, Quick RE. Social marketing and motivational interviewing as community interventions for safe water behaviors: follow-up surveys in Zambia. International Quarterly of Community Health Education 2002-2003; 21(1): 51-65.

(27)
Luby S, Agboatwalla M, Hoekstra R, Rahbar M, W B, B K. Delayed effectiveness of home-based interventions in reducing childhood diarrhea, Karachi, Pakistan. American Journal of Tropical Medicine and Hygiene 2004; 71(4): 420-7.

(28)
Quick R. Changing community behaviour: experience from three African countries. International Journal of Environmental Health Research 2003; 13 Suppl 1: S115-21.



TABLE 1. Demographic information for students, respondents, and male and female heads of household at baseline and final evaluation. 

	Characteristic
	Baseline Evaluation
__________________________
	Final Evaluation
________________________________

	
	Age, 
years (range)
	N (%)

	Age, 
years (range)
	N (%)


	Students 
	
	
	
	

	Median age
	13 (9 – 20)
	
	13 (8 – 18)
	

	Female 
	
	172/390 (44)
	
	164/363 (45)

	
	
	
	
	

	Respondents
	
	
	
	

	Median age
	39 (15 – 83)
	
	37 (15 – 85)
	

	Female
	
	326/388 (84)
	
	312/363 (86)

	
	
	
	
	

	Male head of household
	
	
	
	

	Median age 
	47 (14 – 92)
	
	46 (18 – 85)
	

	No education
	
	13/246 (5)
	
	23/291 (8)

	Not able to read
	
	31/246 (13)
	
	40/291 (14)

	Some primary school
	
	145/246 (59)
	
	174/291 (60)

	More than primary school
	
	81/246 (33)
	
	92/291 (32)

	
	
	
	
	

	Female head of household
	
	
	
	

	Median age 
	38 (17 – 83)
	
	37 (17 – 84)
	

	No education
	
	65/364 (18)
	
	61/359 (17)

	Not able to read
	
	70/364 (19)
	
	91/359 (25)

	Some primary school
	
	256/364 (70)
	
	252/359 (70)

	More than primary school
	
	42/364 (12)
	
	42/359 (12)


TABLE 2. Knowledge and practices related to water collection and treatment, handwashing, sanitation and diarrheal diseases among students in intervention schools in Suba, Homabay and Rachuonyo Districts.

	Characteristic
	Baseline (N=390) 
N (%)
	Final Evaluation (N=363) 
N (%)

	Students collected their own water from off-site
	119 (31)
	48 (13)

	Heard of WaterGuard®
	346 (89)
	361 (99)

	Heard about WaterGuard in school
	39 (10)
	336 (93)

	Water in school was treated
	25 (6)
	363 (100)

	Proper use of WaterGuard
	
	

	Knew proper dosing of clear water
	83 (21)
	236 (65)

	Knew proper dosing of turbid water
	—
	197 (54)

	Knew how long to wait to drink after treatment
	—
	179 (49)

	Handwashing
	
	

	Before eating
	335 (86)
	335* (93)

	After visiting the latrine 
	285 (73)
	325* (90)

	Latrine use
	
	

	At school
	359 (92)
	362 (100)

	At home
	213 (54)
	200 (55)


* N=360

TABLE 3. Characteristics of water source, storage, treatment, and parents sources of information on water treatment at baseline and final evaluation. 

	Characteristic
	Baseline (N=390)
	Final Evaluation (N=363)

	
	N (%)
	N (%)

	Water source
	
	

	Improved* 
	 54 (14)
	148 (41)

	Unimproved** 
	129 (33)
	209 (58)

	Rainwater harvesting
	206 (53)
	  5 (1)

	Water storage
	
	

	Clay pots
	337 (86)
	326 (90)

	Water treatment
	
	

	None
	106 (27)
	121 (33)

	Boil
	183 (47)
	151 (42)

	Use WaterGuard®
	  42 (11)
	128 (35)

	Other methods†
	215 (55)
	143 (39)

	WaterGuard
	
	

	Ever heard of WaterGuard
	307 (79)
	331 (91)

	Ever treated with WaterGuard
	98 (25)
	168 (46)

	Reported current treatment
	  27 (7)
	   55 (15)

	Correct WaterGuard treatment procedure
	18/27 (67)
	35/55 (63)

	Treated current water <24 hours ago
	8/27 (30)
	27/55 (50)

	Confirmed current treatment
	  21 (5)
	32 (9)

	Why never used WaterGuard
	
	

	Too expensive
	55 (14)
	57 (16)

	Don’t need it
	  25 (6)
	41 (11)

	Don’t know where to buy
	  16 (4)
	22 (6)

	Bad taste/smell
	  13 (3)
	31 (9)

	Too difficult to use
	    6 (2)
	13 (4)

	Other
	    0 (0)
	  35 (10)

	Why stopped using WaterGuard
	
	

	None in the house
	29 (7)
	83 (23)

	Water is safe
	28 (7)
	17 (5)

	Bad taste/smell
	   2 (1)
	  4 (1)

	Other
	 17 (4)
	 19 (5)

	WaterGuard information source
	
	

	Radio
	161 (41)
	227 (63)

	Child – reported 
	   8 (2)
	180 (50)

	Child – direct question
	—
	181 (50)

	Health facility
	 31 (8)
	  70 (19)

	CARE Kenya
	 16 (4)
	  50 (14)

	Other
	144 (37)
	 275 (76)

	WaterGuard messages from child
	
	

	WaterGuard prevents diarrhea
	—
	131 (36)

	How much WaterGuard to use
	—
	  98 (27)

	Container features
	—
	 31 (9)

	Where to buy WaterGuard
	—
	 28 (8)

	Why not used after messages from child
	
	

	Already use WaterGuard
	—
	  54 (14)

	No money/expensive
	—
	 34 (9)

	Inadequate information
	—
	 17 (5)

	Planning to buy
	—
	  10 (3)

	No where to buy
	—
	  3 (1)


*Piped water, protected well, protected spring or borehole. 

**Surface water, open spring or open well. 
†Ineffective water treatment methods including sedimentation, and cloth filtration. 
TABLE 4. Univariate analysis of characteristics of water treatment and hygiene among parents at baseline and final evaluation. 

	Characteristic
	Baseline

____________________________
	Final
__________________________
	

	
	N (Estimated %*)
	Estimated %
CI**
	N (Estimated %)
	Estimated % CI
	P value†

	Water treatment
	
	
	
	
	

	None
	106 (26)
	3-49
	121 (32)
	7-56
	0.5

	Boil
	183 (46)
	30-63
	151 (45)
	18-71
	0.9

	Use WaterGuard®
	42 (9)
	4-13
	128 (35)
	18-51
	0.0004

	
	
	
	
	
	

	WaterGuard
	
	
	
	
	

	Ever heard of WaterGuard
	307 (76)
	68-85
	331 (88)
	79-96
	0.07

	Ever treated with WaterGuard
	98 (22)
	17-26
	168 (45)
	31-60
	0.002

	Reported current treatment
	27 (6)
	1-10
	55 (14)
	9-18
	0.004

	Confirmed current treatment
	21 (5)
	0-9
	32 (8)
	3-12
	0.2

	Correct WaterGuard treatment procedure
	18 (4)
	0.3-8
	36 (9)
	8-10
	0.08

	
	
	
	
	
	

	Hygiene
	
	
	
	
	

	Soap in house
	228 (74)
	61-86
	334 (90)
	83-96
	0.009

	Latrine
	183 (44)
	32-56
	159 (42)
	24-59
	0.6


*Estimated % is the weight adjusted proportion.

**Estimated % CI is the confidence interval for the weight adjusted proportion.
†P values for the weight adjusted proportions.

TABLE 5. Parents source of information and knowledge on handwashing, hygiene and sanitation at baseline and final evaluation. 

	Characteristic
	Baseline (N=390)
	Final Evaluation (N=363)

	
	N (%)
	N (%)

	Handwashing information source 
	
	

	Radio
	38 (10)
	2 (1)

	Child – reported 
	8 (2)
	65 (18)

	Child – direct question
	—
	118 (33)

	Health facility
	48 (12)
	34 (9)

	CARE Kenya
	66 (17)
	21 (6)

	Other
	139 (36)
	31 (9)

	Handwashing messages from child
	
	

	Prevents diarrhea
	—
	82 (23)

	How to wash hands
	—
	56 (15)

	Use treated water for handwashing
	—
	30 (8)

	Other
	—
	3 (1)

	Change handwashing practices because of child
	—
	92 (25)

	Handwashing practices
	
	

	Before eating
	286 (73)
	328 (90)

	After defecation 
	176 (45)
	246 (68)

	Before food preparation
	112 (29)
	194 (53)

	Other
	342 (88)
	319 (88)

	Reasons for handwashing 
	
	

	Protects against disease
	166 (43)
	257 (71)

	Makes hands clean
	105 (27)
	256 (71)

	Soap kills germs
	84 (22)
	107 (29)

	Makes you feel good 
	1 (0.3)
	25 (7)

	Other
	6 (2)
	2 (1)

	Hand hygiene 
	
	

	Soap in house
	288 (74)
	334 (92)

	Uses soap
	—
	277 (76)

	Correct handwashing procedure*
	—
	138 (38)

	Latrine
	183 (47)
	159 (44)


*Correct handwashing procedure on observation is defined as the use of water, soap, and rubbing fingers, palms, wrists and cleaning between nails.
Figure Legend

FIG. 1a and b. Absenteeism rate for nine interventions schools (1a) and nine non-project schools (1b) in the fall school term in 2004 and 2005.
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	Summary
	Impact Indicators
	Verification
	Assumptions

	Goal
	Schools 
1.1 mortality and improve educational opportunity for school-aged children

Households and communities
1.2 Reduce mortality and improve health in the households and in communities where school-based programs are operating
	1.1 Reduced morbidity and increased educational attainment in school-aged children

1.2 Reduction in infant and child mortality

	1.1 MOE records. Community survey

1.2 Vital statistics, DHS Data
	- No disaster related diarrhea epidemics during the year

- School capacity is sufficient to accommodate increased enrollment and attendance

- External factors relating to child mortality do not change during program period

	Purpose
	Schools 

2.1 Decrease diarrhea and ARI incidence in school-aged children

2.2 Decrease the intestinal parasite loads in school-aged children

2.3 Improve the nutritional status of school aged children

2.4 Decrease absenteeism among students

2.5 Increase enrollment an reduction in drop-out for girl children
Households and communities
2.6 Decrease diarrhea incidence in Children < 5

2.7 Decrease ARI incidence in Children < 5


	2.1 Reduction in diarrhea in school children & reduction in ARI in school children

2.2 Reduction in the intestinal parasite loads in school children

2.3 Reduction in Vitamin A, IDA deficiency

2.4a Reduction in absenteeism among school children due to illness/care-taking of ill siblings

2.4b Reduction in absenteeism for young girls related to personal hygiene

2.5 Increase in enrollment for girls

2.6 Reduction in diarrhea incidence in children under five

2.7 Reduction in ARI in children under five


	2.1 Baseline, midterm, and final evaluation surveys, school health records

2.2 Baseline, midterm, final evaluation, school health records.

2.3 Baseline, midterms and final evaluations

2.4 School attendance records, M&E system

2.5 Census/demographic data, school attendance and enrollment data
2.6 Community baseline, midterm, and final evaluations
2.7 Community baseline, midterm, and final evaluations

	- Minimal external impact on rise of disease burden among children

- External factors relating to child absenteeism and enrollment do not substantially change during project

- Parents adopt safe water, sanitation and hygiene behaviors



	Output (schools)
	Schools 

3.1 Handwashing:

- Improved handwashing behaviors for school aged children.

3.2 Sanitation

- Improved sanitation behaviors for school aged children

3.3 Water
A). Quality
   - Improved water quality through POU treatment
B) Quantity 
   - Improved water quantity through new water point identification or improve storage

	3.1 Handwashing 

 - % of school-aged children demonstrating proper handwashing behaviors
3.2 Sanitation:

- % of school children using proper sanitation behavior
- % reduction in the number of schools with visible feces in the school compound 

3.3 Water:

A) Quality

   - % of stored water in schools with  free chlorine residual

   - % students with knowledge or treatment product

   - % students who can correctly identify correct treatment procedure
B) Quantity

   - % of schools with sufficient safe water storage

   - % improvement in total amount of water available in schools
   - % students who bring treated water home


	3.1 Baseline survey, progress reports, final evaluation

3.2 Baseline, midterm, and final evaluation, school survey
3.3 Baseline, midterm, and final evaluation.  School survey.
Post-final evaluation to address sustainability


	·  Students engage in safe water activities

·  Materials and hardware will be distributed to schools in a timely manner

- Products will be locally available and affordable to families

- Latrines and water points will be technically appropriate and available for families

- Parents of non-school age children hear WSH messages

	Output (households and communities)
	Households and communities

3.4 Hygiene/Handwashing
- Improved handwashing and hygiene behaviors for female head of HH
3.5 Sanitation
- Increase sanitation demand and use
3.6 Water:

A) Quantity

   - Increase the number of households with access to water (when water points are constructed and used for community)
   - Increase the number of households with safe storage

   - Maintenance on-going for community and school water points

   - Water point financing mechanism in place

B) Quantity

   - Increase number of households using POU treatment

   - Increased knowledge of POU procedure
	3.4 Hygiene/Handwashing

- % increase in number of households with soap 
- % increase in number of households with handwashing stations

- % increase in the # of proper handwashing steps completed

3.5 Sanitation

- % increase in HH w/ latrines

- % decrease in HH w/ visible feces in compound area

3.6 Water

A) Quantity

   - % decrease in collection time

   -  # of HH w/ access to new water source

   -  % increase in HH w/ safe storage containers

   -  % water points in working order

   -  % communities with functioning water committees

B) Quality

   -  % of HH with detectable chlorine residual

   -  % of HH with correct knowledge of when and  how to use POU treatment products
	3.4 Community baseline, midterm, and final evaluation surveys

3.5 Community baseline, midterm, and final evaluation surveys

3.6 Community baseline, midterm, and final evaluation surveys

Post-final evaluation to address sustainability


	See previous page

	Activities: Software
	School
4.1 Implement WSH curriculum in local schools

4.2 Promote formation of school safe water clubs
4.3 Handwashing

- Integrated hygiene promotion and educational campaign for school-children

4.4 Sanitation

- Sanitation education campaign for school children

4.5 Water

- Water treatment and water handling education for school-children
Households and communities
4.5 Community outreach of School WSH campaign

4.6 Community water and sanitation infrastructure training

Scalability

4.7 Meeting with governmental ministries


	4.1 # of schools with active WSH programs using curriculum

4.2 # of safe water clubs formed

4.3 Handwashing:

- # of hygiene training sessions completed

- # of students exposed to hygiene education messages

4.4 Sanitation:

- # of students exposed to sanitation education campaigns
4.5 Water:

- # of water treatment and training sessions completed

- # of students exposed to water treatment and handling education sessions
4.5 # of outreach activities conducted by school

4.6  # training sessions held 

       # of community members participating in sanitation training and water training

4.7 # of meetings attended by officials from ministry of water, health, finance, and health

     $ resources provided by governments to expand the reach of the project
	4.1 Progress reports, baseline and final evaluations, hygiene club records, teachers records

4.2 Sanitation committee records, latrine maintenance records

4.3  Teacher’s records, progress reports, baseline and final evaluations
4.4 Monitoring reports

Post-final evaluation to address sustainability

4.5 Monitoring reports

4.6 Monitoring reports

4.7 Meeting reports
	- Teachers willing to implement project in school

- Ministerial/government support for program activities

- Teacher’s will cooperate and participate in program

- Students will participate in hygiene/safe water clubs
- School program is successful at educating children

- Parents adopt messages brought home from school children

- Community members are appropriately trained in water supply and sanitation

	Activities: Hardware
	4.1b Handwashing 

- Handwashing facilities (soap and water) created and maintained

4.2b Sanitation

Gender appropriate sanitation facilities constructed and maintained

4.3b Water

A) Quality

      - POU water treatment regularly utilized

B) Quantity

       - Safe storage vessels utilized and maintained

       - New water point constructed and maintained
Scalability


	4.1b Handwashing

- # of handwashing stations constructed / school

- # of functioning handwashing stations 
- # schools that repurchase soap
4.2b Sanitation:

- # of latrines constructed / school

- # of latrines in working order / school

- # of latrines for girls/ # of latrines for boys

4.3b Water:

A) Quality:

 - # of schools with POU treatment residuals in stored water
  - # schools that repurchased water treatment product
B) Quantity:

  - # of schools with safe storage systems

  - # of new water points constructed

  - # of constructed water points maintained
	4.1b Progress reports, baseline and final evaluations, M&E system

4.2b Sanitation committee records, latrine maintenance records, M&E system; Baseline, midterm and final evaluation

4.3b Baseline, midterm, and final evaluation; progress reports

Post-final evaluation to address sustainability


	- Materials function properly and will be available during intervention

- Latrines and water points will be technically appropriate for school children

	Inputs
	5.1 Handwashing:

- Pre-developed hygiene curriculum

- Soap for handwashing
- Water containers for handwashing
- Soap
5.2 Sanitation:

- Pre-developed sanitation curriculum

- Materials for latrine construction
5.3 Water:

- Pre-developed water education curriculum

- Safe storage vessels

- Materials and labor for water point construction

	5.1 Handwashing:
 - Curricula developed and available

 - Soap purchased and available

 - Water containers purchased and available

5.2 Sanitation:
 - Curricula developed and available

 - Materials available

5.3 Water:
 - Curricula developed and available

 - Storage vessels available

 - Drilling rig and labor available

 - Water committee formed
	5. Monitoring reports

Monitoring reports to address potential scalability and sustainability
	- Inputs will be available

- Curricula will be appropriate for target population


CARE INTERNATIONAL IN KENYA

EVALUATION OF THE ROLE OF SCHOOL CHILDREN IN THE PROMOTION OF THE SAFE WATER SYSTEM IN SCHOOLS AND THEIR HOUSEHOLDS

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



Name of school: _______________________________________________________________
[image: image18.wmf]
Questionnaire Code: 



Date (dd/mm/yyyy)   
         /            /
2006   


Enumerator's Name: _____________________________________ Enumerator's Code:

Respondent’s name: _____________________________________________________

Age:
______

Sex (circle): 
 1) Male     2) Female 

Class (circle):    4
 5 
 6 
 7 
 8

Name of homestead head (Wuon Dala) _____________________________________________

Relation to head of Homestead: 

1) Son

2) Daughter 
3) Grandson
 4) Granddaughter
 8) Other____________ 

Male parent/guardian name (Ng'anoma idak go?)_____________________________________

Female parent/guardian name (Ng'anoma idak go?)___________________________________

Relation to Guardian (Wat gi jaritni)
 1) Son

 2) Daughter 
 3) Grandson 
 4) Granddaughter 
 8) Other__________

Were you in this school last year? (Bende ni isome eskundni higa mokalo?)

1) Yes

2) No

Do you have a sister or brother in this school? (Be ingi owadu kata nyaminu eskul kae?)
1) Yes

2) No


If Yes, in which class(es) are they? (Gin eklese mage) (Multiple answer possible) 

0
1
2
 3
  4
 5 
 6 
 7 
 8

Nearest school/church:
 _________________________Village (Gweng)
__________________

Can you describe the directions to your house:

I would like to ask you a few questions about health, water and hygiene. I will read out the questions and give your response to the questions.

Daher penji penjo kodok korka ngima, pii, to gi ler abiro somo penjo to imiya duoko

[image: image5]
Q1. When you’re thirsty in school, do you need to leave school to get drinking water?

Kain eskul ko bende lmanyo pii modho oko mar skul kariyo ohewi?

1) Yes   

2) No 

Q2. When you’re thirsty in school, where will you get your drinking water?

Kariyo oingi eskul ka to lyudo pii modho kanye? (Do not read. Multiple responses possible)

1) Bring water from home 

2) Drinking water storage container

3) Handwashing storage container

4) River

5) Pond         
6) Lake




7) Well

8) Spring  


9) Rainwater    



10) Tap 




88) Other, specify: __________________ 

Q3. Is something done to make drinking water at school safe?

Bende nitie gima itimo ne pii eskul kae mondo obed maber mar modho?
1) Yes   

2) No    ► GO TO Q5
9) Don’t know


Q4.  (If YES) ► What is done to make the water safe at school? 




En angoma itimo ne pigno? (Multiple responses possible)
1) Boil water

2) Use WaterGuard
3) A person checks it everyday

8) Other, specify: _______________

9) Don’t know

Q5. Is something done to make drinking water at home safe?
       Bende nitie gima itimo ne pi edala mondo obed maber mar modho?
 

1) Yes   
2) No    ► GO TO Q7
9) Don’t know

Q6. (If YES) ► What is done to make the water safe at home?
      En angoma itimo ne pigno?
1) Boil water

2) Use WaterGuard

8) Other, specify: _______________

9) Don’t know

Q7. Have you ever heard about WaterGuard? Be isewinjo gima iluongo ni WaterGuard?
1) Yes   
2) No    ► GO TO Q16
9) Don’t know

Q8.  (If YES) ► Where did you hear about it? 
   Ne iwinje kanye (Do not read.  Multiple responses possible)

1) Safe Water Club 
2) Radio, TV

3) Newspaper 
 

4) Chiefs baraza 
 

5) Family/home 
 

6) Posters/ Wall painting
      

7) Promotion show      


8) Teachers/School
      

9) CARE Kenya
   

10) Friends 


      


11) Health facility / officer / nurse

88) Other, specify: ___________

Q9. Do you know how to use WaterGuard? Bende ing'eyo tiyogi WaterGuard?

1)   Yes   
2)   No    ► GO TO Q13
9)   Don’t know/refuse

(If Yes) Here is a bottle of WaterGuard can you show me how to use it? (Hand child a bottle of WaterGuard and ask the following questions) Ma en WaterGuard ng'isa kaka itiyo kode?

Q10. If you have a 20-liter container, how much do you put in to clear water?

 
Kuom lita 20 mar pii maler iketo WaterGuard marom nade?
1) 1 capful

2) 1 ½ capfuls

3) 2 capfuls

4) More than 2 capfuls

8) Other, specify:  ______________
 
9) Don’t know
Q11. How much do you put in to unclear water?

Lita 20 mar pi maok ler iketo WaterGurad marom nade?
1) 1 capful

2) 1 ½ capfuls

3) 2 capfuls

4) More than 2 capfuls

8) Other, specify: ______________
 

9) Don’t know
Q12. How long do you wait before you can drink the water after adding WaterGuard? 

Bang keto WaterGuard irito marom nade kapok imodho pigno?

1) Dont wait

2) less 20 minutes

3) 20 - 30 minutes

4) 30 minutes to 2 hours

5) Over 2 hours

9) Don’t know

Q13. Have you told others about WaterGuard? Be iseng'iso jomoko wach WaterGuard?
1)   Yes   
2)   No    ► GO TO Q16
Q14. (If Yes) ► Who have you told about WaterGuard? (Do not read. Multiple responses possible) 
  Gin jomage miseng'iso wach mar WaterGuard?
1) Family
(If NO to family) ► GO TO Q16

 

2) Pupils in our school

 

3) Pupils in other schools
 

4) Friends out of school


5) Neighbours

8) Other, specify: _______________




9) Don't know 

Q15. (If YES TO FAMILY) ► What did you tell your family about WaterGuard? (Do not read.  Multiple response possible) Gin puonj mage echenro mar WaterGuard ma ingiso joodu?
1) Where to purchase WaterGuard 





2) How much WaterGuard to use 






3) Safe water storage 





     

4) Importance of WaterGuard 




     

8)   Other, specify: ____________________________________
      

Q16. Do you take treated drinking water home with you from school?


Bende ikawo pii mothiedhi mar modho eskul idhigo dala?
1)  Yes   

2)   No    ► GO TO Q18

Q17. (If YES) ► Why? Ang'oma omiyo ihero kawo pigni mondo idhigo dala?


1) Water is safe

2) Water at home is not safe


3) Parents asked me to 


8) Other, specify: _________________

 SHAPE  \* MERGEFORMAT 



Q18. Do you use the latrine at school? Bende itiyo gi choo me skul?
1) Yes   ► GO TO Q20
2) No    
Q19. (If NO) ► Why do you not use the latrine at school?
Ang'oma omiyo ok itigi choo mae eskul? (Do not read.  Multiple response possible)
1) It’s dirty 


2) I’m afraid 


3) No privacy 

4) It's full
8) Other, specify: ______________________
 
Q20. Do you have a latrine at home? Bende ungi choo edalau?
1) Yes   
2) No    ► GO TO Q22

Q21. (If YES) ► Do you use the latrine at home? Bende itiyo gi choo me edala?
1) Yes   
2) No   
Q22. Do you wash your hands at school? Be ilogo eskul?

1) Yes   
2) No    ► GO TO Q24
Q23. (If YES) ► Where do you wash your hands at school? 

Iluoko lweti kanye eskul ka? (Do not read, choose ONE)
1) Handwashing facility / tap


 



 
2) Water source on-site

3) Water source off-site
 

8)   Other, specify: ________________

Q24. Do you wash your hands at home? Bende ilwoko ga lweti dala?

1) Yes   
2) No    ► GO TO Q26
Q25. (If YES) ► At what times do you wash your hands?

Gin seche mage milukoga lweti? (Do not read. Multiple answers possible)
1) Before eating 


    

2) After visiting the latrine

3) After eating
 

4) Before cooking 
     

 

5) After changing the baby      

6) After picking up rubbish

7) After handling dirty things  

8)   Other, specify: ________________

Q26. Is there a designated place at home for you to wash your hands?

Bende nitei kama oketi dala manamar luoko luedo kende?
1) Yes   
2) No  ► GO TO Q29
9)   Don’t know

Q27. Is there soap at that place?


Bende nitie sabun kanyo?
1) Yes   
2) No    
9)   Don’t know


Q28. Have you got any teaching on diarrhoea at school?

Bende iseyudo puonj moro amora ewi tuo mar diep eskul ka?
1) Yes   
2) No    ► GO TO Q30
9)   Don’t know

 Q29. (If YES) ►What did you learn about preventing diarrhoea?

 Ang'oma ne ipuonjori ewi gen'go tuo mar diep? (Do not read. Multiple answers possible)
1) Treat drinking water




2) Put WaterGuard in the water 


3) Wash hands after visiting the latrine 


4) Wash hands before eating 



5) Don’t eat dirty food 




6) Use the latrine 





8) Other, specify: _____________________

9) Don’t know


Q30. Do you belong to the Safe Water Club? Bende in jakanyono mar Safe Water Club?
1) Yes   
2) No    
Q31. Can you show me how you wash your hands? Bende lnyalo ng'isa kaka iluoko lweti?
1) Yes   
2) No    ► END
9)   Don’t know

Q32. (If YES) ► Take the child to the hand washing station, observe the hand washing practices and circle appropriately

First check if soap is present at the hand washing station? 
YES
 NO
1)   YES      NO

Child wets hands



2)   YES      NO

Child uses soap 




3)   YES      NO

Child rubs hands, wrists, palms and fingers for 10-15 sec 

4)   YES      NO

Child cleans dirt under finger nails


5)   YES      NO

Child rinses hands 





6)   YES      NO

Child air dries hands 




-----------  That is the last question. Thank you for answering our questions. -------------

------------------ (Mano epenjo mogik. Erokamano kuom duoko penjo gi.) -------------
Respondent Comment: __________________________________________________________

_____________________________________________________________________________

Enumerator's Comment: _________________________________________________________

_____________________________________________________________________________

Checked by supervisor: Name________________ Signature_________________ Date_________
CARE INTERNATIONAL IN KENYA

EVALUATION OF THE ROLE OF SCHOOL CHILDREN IN THE PROMOTION OF THE SAFE WATER SYSTEM IN SCHOOLS AND THEIR HOUSEHOLDS


[image: image7]
 SHAPE  \* MERGEFORMAT 




Questionnaire Code:                                    Date of interview (dd/mm/yyyy)     ____/_____/_2006_

           
Enumerator's Name: _____________________________________ Enumerator's Code:

Name of child in school: _________________________________________________________









Childs Sex:  Male    Female 
Childs Age:  _______
Class:
______
  School: ___________
Respondent’s name: ____________________________________________________________

Respondent Sex: 
Male    Female

Respondents Age: ________

Village _______________________________


[image: image9]
Q1. Complete the following table:

	Name of male and female head of household 


	Sex

1=Male head of household

2=Female head of household
	Age in yrs


	Marital Status

1=Married

2=Single

3=Separated

4=Widowed

5=Divorced

6=N/A
	Occupation

1=Farming

2=Formal

employment

3=Fishing

4=Small scale

business

5=Others

6=N/A
	Highest level of

education

0=no education

1=some primary

2=finished primary

3=some secondary

4=finished secondary

5=some tertiary

7=finished tertiary
	Able to read?

1=Yes

2=No

9=Don’t know

	1.
	
	
	
	
	
	

	2.
	
	
	
	
	
	


Q2. How many people live in this household? (The definition of a household is people eating from the same kitchen/pot)
Gin ji adi midokgo machiemo eodika? Record number in household

Q3. How many students from the primary school live in this household?

Nyithindo adi madhi eskul Primary eodika? Record number in household

Q4. How many children under 5 years of age live in this household? 

Myithindo adi maikgi pok oromo abich mantie eodika? Record number in household

 SHAPE  \* MERGEFORMAT 



Q5. What is the current source of your household's drinking water?

Pii modho uhinyo umbo kanye? (Do not read, choose one ONLY)
1) Pond (Dago), River (Aora), Dam / Earthpan (Yaw), or Lake (Nam)

2) Borehole (Kisima mokuny gi masin)

3) Rain water catchment (Pii koth)
4) Covered Well (Kisima manigi pump)
5) Open Well (Kisima maonge pump)
6) Protected Spring (Soko moger)
7) Open Spring (Soko maok oger)

8) Piped Water (Pii fereji)
9) Water vendors (Jo us pii)

10) From school

Q6. How long does it take you to get the water from the current source (roundtrip)?
Ikawoga seche marom nade mondo iompi (dhi gi duogo)?

(Do not read. Do NOT include waiting time. Choose one ONLY)
1) Less than 10 minutes

2) Between 10 - 30 minutes

3) Between 31 minutes to 1 hour

4) Between 1 to 2 hours

5) More than 2 hours

9) Don't know

Q7. Do you consider water from the current source {Repeat answer from Q5} safe for drinking?

Bende iparo ni pigno ber mar modho?

1)
Yes ► GO to Q9
2)
No

9)
Don’t know

Q8. What do you think are the problems with current water source? 
Ka ok ober mar modho, ang'o maiparo ni rach kode? (Multiple responses possible)
1) Method of withdrawal 

2) Animals 

3) Surface contamination (agricultural, soil run-off)

4) Human bathing 

5) Washing of clothes and utensils 

6) Unprotected source 

7) Germs in the water 

8) Other, specify _____________________________

Q9.  Do you do something to make your water safe for drinking? 


Bende nitie gima itimo no pii obed maber mar modho?
1)
Yes
2)
No  ► GO TO Q11
9)
Don’t know


Q10.  What do you do? (Ang'o maitimone?) (Do not read. Multiple responses possible.)
1) Use WaterGuard 

2) Boil water 

3) Filter water 

4) Sedimentation

5) Aluminum sulphate (Alum)

6) Use chlorine powder 

8) Other, specify _________________________

Q11.  Have you ever heard of WaterGuard? Be isewinjo gima iluongo ni WaterGuard?
1)
Yes
2)
No
► GO TO Q30
9)
Don’t know

Q12. (If YES) ► Where did you hear about WaterGuard? 
      Ne iyudo wach mar WaterGaurd ni kanye (Multiple responses possible)

1) Radio, T.V.

2) Newspaper  

3) My child in school
4) Brochure / Poster
5) Community Resource Persons
6) Promotion show
7) Community meetings/chiefs baraza 
8) CARE Kenya 
9) Posters/ Wall painting/drawing
10) Health facility
11) Neighbour / family / friends
12) Health Officer/Nurse
88) Other, specify__________________ 

Q13.  Have you ever treated your water with WaterGuard?

Bende isetiyo gi WaterGuard kuom thiedho pi?
1)
Yes ► GO TO Q15

2)
No

9)
Don’t know ► GO TO Q24

Q14. (If NO) ► Why not? Nan'go? (Do not read. Multiple responses possible.)
1) Expensive 

2) Bad taste/smell 
3) It resembles jik 


ALL RESPONSES TO Q24
4) Don't need 
5) Too difficult to use 
6) Don't know where to buy it 
8) Other, specify______________ 
Q15.  Where did you purchase the WaterGuard? Ing’iewo WaterGuard kanye?

1) Within the village  ► GO TO Q18
2) Somewhere else

9)
Don’t know  ► GO TO Q18
Q16. Where?  ________________

Q17. How long does it take to get there?   ___________

Q18.  Did you treat your current drinking water with WaterGuard?

(Bende ne ithiedho pi ma umodho sani gi WaterGuard?)

1)
Yes  ► GO TO Q20

2)
No

9)
Don’t know


Q19. (If NO) ► Why not? Nan'go? (Do not read. Multiple responses possible)
1) My current water source is safe

2) No WaterGuard in the house

3) Forgot



ALL RESPONSES TO Q24
4) Too busy
5) Children complained about the taste/smell

6) Never heard of it 

8) Other, specify___________________

Q20.  What quantity of WaterGuard did you add to the water you treated?

(To ni keto Water Guard marom nadi epi?) (Choose one ONLY)
1)   ½ Capful

2)   1 Capful

3)   2 Capfuls

4)   3 Capfuls

8)   Other, specify ___________________

9)   Don’t know

Q21.  What quantity of water did you treat? (Ne Ithiedho pii maromo nade) (Choose one ONLY)
1)   5 Litres

2) 
15 Litres

3) 
20 Litres

4) 
30 Litres

5) 
40 Litres

6)
Borehole / well

8)   Other, specify number of Liters _____

9) 
Don’t know

Q22.  How long do you wait to drink the water after treating it with WaterGuard?

(Kisethiedho pii irito marom nade kapok imodhe?) (Choose one ONLY)
1) Do not wait (>30 minutes)

2) 30 Minutes – 1 hour

3) 1-3 hours

4) > 3 hours

9) 
Don’t know     

Q23.  When did you last treat the current drinking water?

(Osekawo kinde marom nade nyaka niket WaterGuard e pi?) (Choose one ONLY)
1)
0 - 12 Hours ago 

2) 
13 - 24 Hours ago

ALL RESPONSES TO Q26

3) 
Over 24 Hours

9) 
Don’t know

Q24.  Do you know how to treat water with WaterGuard?

Bende in’geyo thiedho pii kod WaterGuard?

1) Yes

2) No ► GO TO Q26
Q25.  What quantity of WaterGuard should you use to treat 20 liters of clear water? Kuom lita 20, mar pii maler itiyogi WaterGuard marom nade? (Choose one ONLY)

1)  ½ Capful 


2)  1 Capful

3)   2 Capfuls

4)   3 Capfuls

8)   Don’t know

9)   Other, specify ___________________

Q26.  Have you received any teaching on WaterGuard from your child in school?

Be nyathini manie eskul osepuonji wach WaterGuard?
1) Yes

2) No ► GO TO Q30

Q27. (If YES) ► What WaterGuard messages did your child pass to you?



Weche mage mag water guard ma nyathini nopuonji (multiple responses possible)
1) Where to purchase WaterGuard

2) How much WaterGuard to use on different types of water

3) The features of Safe Water container

4) That WaterGuard is a prevention against diarrhea

8) Other , specify_________________________________

Q28.  Did you start using WaterGuard because of what your child told you about it?

Ne ichako tiyogi WaterGuard nikech puonj mane nyathini omiyo ewi WaterGuard?

1) Yes
► GO TO Q30
2) No 

Q29. (If NO) ► If not, what was the main reason for not using WaterGuard after your child told you about it? (Choose one ONLY) Ang'oma ne omoni keto puonjgi etim?

1) Nowhere to buy

2) Expensive

3) Information was not adequate

4) Did not have money to buy WaterGuard

5) Already using WaterGuard

6) Planning to buy WaterGuard

          8)
Other, specify ______________________

       9)   Don’t know

Q30.  Does your child ever bring treated drinking water home from school?


Bende nyathini / nyithindi kelo pii mothiedhi mar modho dala koago eskul?

1) Yes

2) No 
9)    Don’t know
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Q31.  When do you wash your hands? (Do not read. Multiple responses possible.)
Gin eseche mage ma ihinyo lwoko lweti?

1) After visiting the toilet 

2) Before eating

3) After eating

4) Before food preparation

5) After farm work

6) I don’t wash my hands

7) After cleaning baby / after handling feces

8)
   Other, specify________________________

Q32.  Why do you wash your hands? (Do not read. Multiple responses possible.)


Ang’oma omiyo iluoko lweti?
1) It protects us from getting diseases
2) Soap kills all the germs 
3) It makes hands clean
4) It makes one feel good
8)   Other, specify__________________________
9)   Don’t know

Q33.  Have you received any teaching on handwashing?

Be iseyudo puonj kuom luoko lwedo?
1) Yes


2) No ► GO TO Q35
Q34. (If YES) ►Where did you get the information on hand washing?
Ne iyudo puonjno kanye? (Do not read. Multiple responses possible.)
1) My child in school / at the school

2) Radio, T.V

3) Newspaper  

4) Brochure / Poster

5) Community Resource Persons

6) Promotion show

7) Community meetings/chiefs baraza

8) CARE Kenya

9) Posters/ Wall painting/drawing

10) Health facility

11) Neighbour / family / friends

12) Health Officer/Nurse

88) Other, specify _________________

Q35.  Has your child in school ever told you about handwashing?

Be iseyudo puonj mar luoko lwedo kuom nyathini manie eskul?

1) Yes


2) No ► GO TO Q39
Q36. (If YES) ► What handwashing messages did your child pass to you?
Gin weche mage mane nyathini onyisi kuom luoko lwedo (Do not read multiple responses possible)

1) That hand washing is prevention against diarrhea

2) How to wash hands

3) Why we should wash hands with treated water

9) Other, specify __________________________________  

Q37.  Did you change your handwashing practices because of what your child told you about handwashing?  Bende nitiere lokruork misetimo kuom luoko luedo bang winjo puonj kuom nyathini?
1) Yes ► GO TO Q39
2) No 
Q38. (If NO) ► If no give reasons (ang'oma ne omoni ketogi etim) (Choose one ONLY) 
1) Do not have enough water

2) Do not always have soap 

3) Do not have a facility for running water for hand washing

4) Already practiced hand washing

9) Other, specify ______________________

Q39.  Does this household have a usable latrine?

Bende joodni nitiere gi choo? (Confirm by observation)
1)
Yes
► GO TO Q41
2)    No
Q40.  (If NO) ► Why is there no latrine in this household?

En ango maomiyo uonge kod choo edala ka? (Multiple responses possible)

1) Cant afford it 

2) Soil too loose / rocky

3) Do not need one

4) Collapsed / full

9)   Other, specify ________________________________ 

Q41.  If you have a child of under 5 years old {Q4}, how do you dispose of his or her feces?


Nyathi mahike tin ne 5 ka olosre to itimo losryokneno nade?

1) I don’t have a child less than 5 years old

2) Leave it in the yard / do nothing

3) Put in the latrine

4) Bury it

9)   Other, specify ____________________

8)
Don’t know

Q42.  Have you ever received any information regarding diarrhea?

         Bende iseyudo puonj moro a mora e wi tuo mar diep?)
1)
Yes


2)    No ► GO TO Q44
Q43. (If YES) ► What was the source of the information?

Puonjno ne iyudo kanye? (Do not read. Multiple responses possible.)
1) Medical practitioners (PHTs, Doctors, Nurses etc)

2) Community resource persons

3) Child in school
4) Radio,TV
5) Newspapers
6) Community meetings / chief's barazas
7) Posters
8) Neighbor/family/ friends
9) Other, specify __________________________________
Q44.  Can you do something to avoid getting diarrhea?

Be inyalo timo gimoro mondo igeng tuo mar diep?
1)
Yes
2)    No ► GO TO Q46

Q45. (If YES) ► What do you do to avoid getting diarrhoea?

Ango'a itima mondo igeng' tuo mar diep? (Multiple responses possible)

1) Boil water for drinking 

2) Treat water with chemicals 

3) Treat water with Water Guard 

4) Store water in a modified container 
5) Use latrines 

6) Cover pit latrines 

7) Clean cooking utensils 

8) Wash hands before eating 

9) Wash hands after using latrines

10) Wash fruits or vegetables before eating 

11) Boil leftover food 

12) Keep compound clean 

13) Nothing  

88) Other, specify ______________

99) Don’t know
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Q46.  What is the primary method for lighting the household dwelling(s)? Uliel ga gang'o e odu ka? (Do not read. This is lighting in the main room, NOT in the kitchen. Choose one)

1) Paraffin (tin and wick) Nyangile / othunga gi nyiero
2) Paraffin (Hurricane lantern) Tach chumni / mafuta
3) Electricity Sitima
4) Solar Sola
5) Pressure lamp Tach optima
6) Gas Gas
8)   Other, specify ________________________

Q47.  How many of the following does the household own? Kuom gik mawachogi adi maun go eoduka? (Write the number owned next to each asset. Read SENSITIVELY)
	Type of animal

Kit mwand
	Number owned

Kar romb gi adi?

	Poultry Gwen
	

	Cattle Dhok
	

	Goats Diek
	

	Sheep Rombe
	

	Pigs Anguro
	

	Donkeys Kanyna/punda
	

	Land Lowo/puodho (acres)
	


Q48. Which of the following items does the household have in working order?

         Kuom gik madwa penji gi ere maingo matiyo?

	Posho mills Pong rego
	     Yes         No

	Sewing machine Charan
	     Yes         No

	Ox-ploughs Kwer dhok
	     Yes         No

	Gas/Electric cooker Gas/Stima
	     Yes         No

	Telephone Sim e (land line/mobile)
	     Yes         No

	Bicycle Ndiga
	     Yes         No

	Radio Redio
	     Yes         No

	TV tv
	     Yes         No

	Boats Yie
	     Yes         No

	Motorcycle Piki piki
	     Yes         No

	Vehicle matoka/nyamburko
	     Yes         No


Q49.  How many rooms are used for sleeping in this household?

Kuonde mage ma ukonyoru eyor nindo eoduka?
1) 1

2) 2

3) 3

4) 4 or more
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READ: Now I would like to see a few things in your house.  As you know, we are teaching pupils how to wash their hands in school.  We also want to know how parents wash their hands.  Could you show me how you wash your hands?

Sani koro deher mar neno (rango) gik moko matin mikonyorigo eodika.  Kaka ing’ieyo ni nyithindo ipuonjo kaka iluko lwedo eskul, daher ng’eyo kaka jonyuolgi bende luoko lwetgi.

Q50. Can you please show me how you wash your hands? 


Bende inyalo n’gisa kaka iluoko iweti?

 Observe the hand washing practices and circle appropriately
Respondent wets hands 


1) Yes
2) No

Respondent uses soap 



1) Yes
2) No  

Respondent rubs fingers, nails, palms and wrist 
1) Yes
2) No

Respondent rinses 



1) Yes
2) No

Respondent air dries hands 


1) Yes
2) No

Are soap, water, basin present in one place?
1) Yes
2) No
 

Q51

Do you have soap in the house? Bende in gi sabun eodika sani?

1)
Yes
2)    No 

Q52  Can I see your drinking water storage container?  (Confirm presence and circle one)


  Gir kano pi maromnade ma itiyogo kuom kano pi modho?
1) Ordinary clay pot (dapi)

2) Plastic jerrycan (mbugru)
2) Plastic or metal bucket (ndop)

3) Container with narrow mouth and tap
4) Superdrum / tank
8) Other, specify (mamoko kaka) _____________________________
Q53.  Container has a lid or cap?  (Confirm by observation) Raum

1)
Yes 
2)
No

Q54.  How do you retrieve drinking water from the storage container that you are using today? 


Angoma itiyogo kuom tuomo pi modho ei gima ikane? (Choose one ONLY)
1) 
Dip into the container

2) 
Pour directly from container Tuomo pi gi kano pi

3) 
Tap Fereji
If the respondent treated their current water with WaterGuard ► GO TO Q55

If not, ► GO TO OBSERVATIONS

Q55.  Test free chlorine if they said they have treated current drinking water.

     mg/l of chlorine

Q56.  If using WaterGuard, can I see the WaterGuard bottle you are using?

Be anyalo neno chupa mar WaterGuard? Confirm presence of WaterGuard (Circle one)

1)
WaterGuard present – 150 mL

2)
WaterGuard pressnt – 500 mL

3)    WaterGuard not present
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Main roofing wall and floor material for the household's dwelling:

Roof 



Wall



Floor
1) Grass thatch 


1) Mud



1) Dung / Earthen

2) Iron Sheets 


2) Cement


2) Cement / plaster 

3) Tiles 



3) Bricks / Blocks

3) Tile 

4) Cement 


4) Timber


4) Wood

Observed faeces around compound.


1) Yes
2) No

Latrine observed around compound


1) Yes
2) No

----------- That is the last question. Thank you for answering our questions -------------
Enumerator's comments

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Respondent's comments

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Checked by supervisor

Name________________ Signature_________________ Date______________

Safe Water System and Hand Washing Evaluation
Instructions:  
Take about 15 minutes to answer the questions.  

Do your own work and fill in as much as you can.  

Name______________________________




Sex_______ (Male or Female)
Age ________

Name of school_____________________________________________

Number of years you have worked in your profession ________

Did you work at this school last year?  YES  NO  (circle one)

************************************************************************

1.  Which of the following water sources can be contaminated? (Choose all that apply)

a. River or lake

b. Piped water

c. Protected hand dug well

d. Borehole

e. Rainwater catchment

f. All of the above

g. I don’t know

2.  Which of the following methods can effectively disinfect water?  (Choose one)

a. Filtration with cloth

b. Sedimentation

c. WaterGuard

d. I don’t know

3.
Where can water become contaminated? (Choose one)
a. At the source (i.e. at the well, lake, borehole, etc.)

b. During transport

c. During storage

d. ALL of the above

e. NONE of the above

f. I don’t know

4.
What is the safest way to store your drinking water?  (Choose one) 

a.
In a container with a narrow mouth and lid


b.
In an ordinary bucket 


c.
In a superdrum


d.
In an ordinary clay pot

e.
I don’t know

5.  What is the purpose of the Safe Water System?  (Choose one)
a.
Prevention of diarrheal disease

b.   
Treatment of diarrheal disease

c.      I don’t know

6. What is the correct amount of WaterGuard to add for CLEAR water (for a 20L container)? (Choose one)
a      ½ capful

b.    1 capful

c.    2 capfuls

d.    3 capfuls

e.    I don’t know

7.  After using the Safe Water System correctly, pupils complain that the treated water tastes like chlorine.  What can you tell the pupils to do about it? (Choose one)
a. Tell them not to treat their water.

b. Teach people that the chlorine smell or taste means that the water is  

Safe to drink. 

c. Tell them to use less than the recommended dose of chlorine
d. I don’t know
8. What is the recommended amount of time to rub hands during hand washing? (Choose one)
a. 1-5 seconds

b. 5-10 seconds

c. 10-15 seconds

d. 15-30 seconds

e. At least 30 seconds

f.  I don’t know

Please answer whether you think the following statements are TRUE of FALSE (please circle the correct answer):

Water Treatment

9. TRUE   FALSE       WaterGuard will NOT help prevent diarrhea in your family.

10. TRUE   FALSE       Water that looks clean does NOT need to be treated.

11. TRUE   FALSE       Store your water in a closed container with a lid to avoid recontamination.

12. TRUE   FALSE
It is necessary to treat water year round 

13. TRUE   FALSE   
Rainwater is blessed and should NOT be treated

14. TRUE   FALSE   
Only patients with diarrhea should be taught about WaterGuard

15. TRUE   FALSE   
Pupils in school should be taught about WaterGuard

16. TRUE   FALSE   
Community members should be taught about WaterGuard

17. TRUE   FALSE        One element of the Safe Water System is safe storage of water

Handwashing

18. TRUE   FALSE   
 Handwashing with soap is the number one prevention against        the spread of disease and infection

19. TRUE   FALSE   
  It is necessary to wash your hands ONLY when you see visible dirt on them.

20. TRUE   FALSE   
  You should ALWAYS wash your hands before eating or handling food

21. TRUE   FALSE   
  You should ALWAYS wash your hands after going to the toilet

Which of the following are goals of the Safe Water System

22. TRUE   FALSE
To provide piped water to everyone in the community

23. TRUE   FALSE   
   To improve the microbial quality of water in homes by means       of a sustainable technology.

24. TRUE   FALSE   
To teach people that there are ways of preventing diarrhea

25. TRUE   FALSE   
To change peoples handwashing behaviors

CARE INTERNATIONAL IN KENYA

SAFE WATER SCHOOL PROJECT

School Information Final Evaluation Checklist

Name of School_________________________________ 

District __________________________        Division______________________

Location _______________ Sub-location_____________ Village___________

Total School population: _____
Number Boys ____
Number Girls ____
Number of teachers: Male _________________
Female_________________

School committee membership: Male ___________ Female ____________
Total Number of classrooms: __________________

Total number of functioning latrines: _____   Boys: _____
Girls: ____
Teacher: ____
	Drinking water container
	Storage capacity
	Number 
	Contains water
	Treated?
	Mg/L Cl
	Lid

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Handwashing container type
	Storage capacity
	Number 
	Contains water
	Treated?
	Mg/L Cl
	Soap present

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Q1. What is the main source of drinking water at school? (choose one)
1) Lake (Nam), Pond (Dago), River (Aora) or Dam (Yaw)
2) Covered well (Kisima manigi pump)

3) Uncovered well (Kisima maok omuon)
4) Protected Spring (Soko moger)

5) Unprotected spring (Achiya maok oriti)

6) Borehole (Kisima mokuny gi masin)

7) Rain water catchment (Pii koth)

8) Community tap
9) Piped water (Pii fereji)

10) Water vendors (Jo us pii)
88) Other, specify _____________________
Q2. Is this source of water on the school grounds?

1) Yes

2) No
Q3. Do community members ever come to the school to collect water?

1) Yes

2) No
Q4. Who manages the water at the school?  __________________
Q5. Does the community have a school committee?

1) Yes

2) No
Q6. What does the committee do regarding water and hygiene?  (Circle all that apply)
1) Buy soap

2) Buy WaterGuard

3) Buy storage containers

4) Other: ____________
Q7. Distance to the primary water source

______ km       _______ minutes
Q6. Does the school have a second source of water?

1) Yes
2) No ► GO to Q9
Q7. What is the secondary source? (choose one)

1) No secondary source near school 
2) Lake (Nam), Pond (Dago), River (Aora) or Dam (Yaw)
3) Covered well (Kisima manigi pump)

4) Uncovered well (Kisima maok omuon)
5) Protected Spring (Soko moger)

6) Unprotected spring (Achiya maok oriti)

7) Borehole (Kisima mokuny gi masin)

8) Rain water (Pii koth)

9) Community tap
10) Piped water (Pii fereji)

11) Dam / Earthpan (Yaw)

12) Water vendors (Jo us pii)
88) Other, specify ___________________

Q8. Distance to the secondary water source

______ km       _______ minutes

Q9. Who is responsible for collection of school drinking water?

1) Pupils

2) Teachers

3) Other __________________

Q10. How many liters of water are collected each day?


______ liters
Q11. Do you allow students to take treated water home?

1) Yes

2) No
 SHAPE  \* MERGEFORMAT 



Q12. Do you ever treat the stored water?

1) Yes 
2) No ► GO to Q16
Q13. How is the water treated? (circle all that apply)
1) WaterGuard

2) Boil

3) Filter

4) Allow it to settle for some time (Ket mondo ochir re/kwe)
      8)   Other specify___________________________
                   9)   Don’t know
Q14. How many liters of water do you treat per day?


_______ Liters 
Q15. For how many months have you been treating the drinking water at school with WaterGuard?   


_______ months
Q16. Did you purchase WaterGuard?

1) Yes 
2) No ► GO to Q18
Q17. From where did you purchase WaterGuard?

3) CARE

4) Local shop or community group

5) Market


8)
Other____________________
Q18. Were you provided bottles? How many bottles of WaterGuard were you provided?

 
_______ bottles

Q19. How many bottles of WaterGuard do you have left?
______ bottles

Q20. How long does one bottle of WaterGuard last?   ____________________________
Q21. Do you test the treated water?

1) Yes ► GO to Q23
2) No 

Q22. (If NO) ► Why do you not test the water?
1) No kits

2) Not interested

3) Expensive

4) Too busy 


8)  Other, specify ______________________
Q23. Do you keep a record of water testing?

1) Yes
2) No
Q24. Does the school have a budget for WaterGuard?

1) Yes
2) No (If NO) ► GO to Q27
Q25. What is the yearly budget?   ______Kenya shillings
Q26. Is the budget sufficient for the entire year?

1) Yes
2) No
Q27 Do some students drink from the container designated for handwashing?


1) Yes

2) No 

3) No handwashing container

PUPIL QUESTIONNAIRE








GENERAL INFORMATION





WATER SOURCES, HANDLING, STORAGE AND TREATMENT





SANITATION AND HAND HYGIENE PRACTICES





HOUSEHOLD QUESTIONNAIRE








GENERAL INFORMATION





HOUSEHOLD BACKGROUND INFORMATION





WATER SOURCES, HANDLING, STORAGE AND TREATMENT





SANITATION AND HAND HYQIENE PRACTICES





HOUSEHOLD / DWELLING INFORMATION





WATER STORAGE AND HANDWASHING





OBSERVATIONS





WaterGuard








� P value is the probability that this correlation occurred by chance.  Probabilities less than 0.05 or 5% are considered statistically significant.
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