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I. H2S Learning Activity

A first step to promoting healthy water practices is by helping communities learn about the
safety of their water sources. The hydrogen sulfide (H2S) strips are a presence/absence bacterial
test that have been used in many countries as low-cost educational tools. However, these test kits
have not been widely implemented in Cambodia. Ultimately, the goal of this education module is
to promote safe drinking water practices through water demonstrations using the H2S paper
strips.

A. Overview of H2S lesson

To assess the effectiveness of the H2S vials as a visual aid in RDI’s educational program, we
conducted surveys and H2S demonstrations in primary school classes. We first identified a
control and non-control (H2S) class and then ran evaluations in both groups (Appendix I). For
example, while the H2S test was shown in the H2S class, it was not shown in the control class.
However, both classes were presented the same set of assessment questions except for one
additional question in the ‘H2S’ post-survey, which measured the effectiveness of the vials in
understanding the water lesson concepts. Below is a short summary of the activity:

¥ H2S and ControGroup: Prior to the water lesson, assess the background of the students
using the same pre-survey questions.

¥ H2SGroup: In the H2S group, show the students the H2S vials as recommended in the
H2S Demonstration (Appendix II). At the end of the lesson, run a post-survey assessing
the effectiveness of the vials.

¥ Control Group: In the control group, without going through the H2S demonstration,
assess what the students have learned via the modified post-survey.

B. Survey Results and Analysis

For the H2S assessment, we collected data from two classes in the Svay Jrum School in Kien
Svay, Cambodia. Older students (4™ and 6™ graders) were selected for this assessment since the
surveys require some reading and writing. In the pre-survey, we assessed the water background
of the students by asking if they had heard about bacteria in their water sources, and if so, from
where. In the control group, the majority of the 6™ graders responded that they have been
exposed to this topic before through TV, radio, or newspapers. In the H2S group, where the vials
were shown, a majority of 4™ grade students left this question unanswered. At the same time, in
this analysis, we excluded 6 surveys from the H2S group because the responder may have been
confused or misinformed. These students were eliminated based on their response on the same
bacteria question in the post-survey (i.e., students who switched their answer from yes to no
between the pre- and post-survey on the bacteria question). We also note that of the 43 students
in the H2S group, one student identified two sources for where they heard their information. The
responses of both groups are summarized in the table below (Table 1). Ultimately, it is not
surprising that the 6™ graders are more aware of their water situation than the 4™ graders.



Table 1
Q: Have you heard about bacteria in water? If so, from where?

Control H2S
School 9 4
Family 5 13
TV/Radio/Newspaper 31 2
Clinic 0 3
Unanswered 3 16
Not included n/a 6
Total 48 44

In both the pre- and post-surveys, we asked more detailed questions about the importance of
drinking water and the effectiveness of the water lesson (Table 2). As mentioned before, for the
H2S group, one additional question on the effectiveness of the H2S vial was added to their post-
survey. These questions were evaluated on a scale of 1 to 5, 5 being the most favorable/positive
response.

Both the control and H2S group felt very positively (~ high 4’s) about the cleanliness of their
water sources and the importance of water (Figure 1). While the control group yielded slightly
higher numerical values for both questions, this difference is statistically negligible when the
standard deviation is taken into consideration. In addition, since the both groups had favorable
opinions about the importance and cleanliness of their water sources in the pre-survey, it is not
surprising that these same sentiments were echoed in the post-surveys.

We used the same scale to assess the effectiveness of the water lesson and the H2S bacteria test
(Figure 2). In the control group, only the effectiveness of the water lesson was measured because
the H2S demonstration was not shown to the students. In terms of the overall lesson, both the
control and H2S group responded favorably, with results in the high 4’s. Although the H2S
bacteria test scored lower than the overall water lesson, both numerical values fell within the
same range and the difference is within standard deviation. In addition, the spread of the H2S
response was more prominent, suggesting that some students either reacted very favorably or not
as favorably to the H2S demonstrations. However, we do have to note that, in addition to the
H2S demonstration, the content of the water lesson varied slightly between the control and H2S
group. More specifically, in the interest time, the education staff removed some parts of their
water lesson to accommodate our surveys and demonstration. Ideally, in future assessments, the
presenter should minimize all differences (except for the variable being tested) in the water
lesson.



Table 2. Pre- and Post-Survey Comparison Questions

Control H2S Test
Standard Standard
Mean Deviation Mean Deviation

Age 13.06 1.23 10.59 0.96
How clean do you Pre-
consider your water| I esson 472 0.62 3.93 0.88
source to be? (on a
scale of 1-5, Post- 4 73 0.64 | 405 0.97
5=cleanest) Lesson
How important is it| ppe.
to you to have Lesson 4.83 0.43 4.57 0.55
clean drinking
water? (on a scale Post
of 1-5, 5=most N S 0.52 | 457 0.69
. Lesson
important)
How effective was
the overall lesson? | Post-

4.98 0.14 4.72 045

(on a scale of 1-5, | Lesson
5=most effective)
How effective was
the bacteria test? Post-
(on a scale of 1-5, | Lesson na n/a 4.27 0.7
5=most effective)

Control vs. H2S Test Group Survey Results
6.00 -
5.00
4.00
u Control
3.00 A
mH2S
2.00 A
1.00 -
0.00 -
Pre-Lesson Post-Lesson Pre-Lesson Post-Lesson
How clean do you consider Howimportantis it to you to
your water source to be? have clean drinking water?

Figure 1. Pre- and post-survey comparison between the control and H2S test group on the
importance and cleanliness of water sources.



Effectiveness of the Water Lesson and H2S Test
6.00 -
5.00
4.00
3.00 4
u Control
2.00 -
mH2S
1.00
0.00
Post-Lesson Post-Lesson
How effective was How effective was
the overall lesson? the bacteria test?

Figure 2. Pre- and post-survey comparison between the control and H2S test group on the
effectiveness of the water lesson and bacteria test.

C. Observations

The students seemed to be intrigued by the vials and were trying to get a better look. They all
pointed at the black vial when asked which vial they thought contained river water. At the end of
the class, they also answered the question related to the H2S test vials correctly. The education
team said the H2S test was a valuable visual aid because the dark color frightened the students
and reinforced the concepts of the water lesson. However, it should be noted that this test may be
scientifically misleading since the black appearance is due to the chemical reaction rather than
the actual bacteria. The test is also not indicative of the severity or type of bacterial
contamination. In general, distinguishing actual bacteria colonies is only possible with
microscopes and other quantitative tests such as membrane filtration.

D. Planning Logistics

If RDI chooses to incorporate the H2S vials into their water lesson, there are a few logistics
issues that have to be coordinated between the education team and the biological lab. For
example, before each education trip, the education team will require clean vials complete with
H2S strips in each vial. The minimum number of required vials will be 1 vial with a
contaminated sample, 1 vial with a clean sample, and 1 empty vial for each class that they will be
teaching in during that week. For example, if the education team plans to teach 6 classes over 3
days, the team will need 8 vials ready to go on the morning of their first day. It would be
beneficial to have some extra vials and H2S strips under any circumstances.

The RDI laboratory should be responsible for producing an appropriate amount of H2S strips in
advance and placing them in clean, autoclaved vials. Roughly 2-3 days before the education team



begins their next school visit, a clean sample (boiled DI water) and a contaminated sample
(surface water or water from another source known to be contaminated) should be prepped and
incubated at room temperature.

Once the education team completes their program at each school, they should be responsible for
bringing back the used vials to the laboratory for proper cleaning and disposal. This cycle should
be coordinated and frequent communication is encouraged. Making extra H2S strips in advance
is also encouraged.

E. Challenges & Lessons Learned

¥

The text of the original translated pre- and post-surveys became scrambled when the file
was transferred from PC to Mac (Appendix 1A). Each survey ended up taking the
students about 20 minutes each to complete with the help of the education team, causing
many of the students to lose interest. After shortening the survey for the next round to ~5
questions and making sure the translation and formatting were correct, the surveys only
took about 5-10 minutes each.
Even though reading questions out loud takes time, it helps the students follow the
instruction and understand each question. It is more important here since students might
not be familiar with answering survey questions. For example, in our surveys, the ranking
scale has to be explained explicitly, and for some questions, multiple answers are
acceptable. Most importantly, the survey administrators should emphasize to the students
that there are no right or wrong answers.
Issues with analyzing surveys:

0 Students copying from each other or not answering all the questions

0 Students misunderstanding the question, providing illogical responses

0 Quantitative difficulty in assessing the effectiveness of the H2S

0 Slight differences in water lessons and students between the control and H2S

groups may have confounded the results

Due to time constraints, the RDI education staff unfortunately had to reshuffle or remove
parts of their water lesson to accommodate our surveys and H2S demonstration.
If the plan is to move forward with the H2S activity, it is important to note that cleaning
and refilling the vials frequently would demand additional resources from the RDI
laboratories.

II. Recommended Activities

1. Vial Test in Children’s Lesson (Standard Setting)

a. You may want to engage the students by passing around the vials, providing them
with a closer look.

b. If the school and time permits, a sample can be taken and labeled by a student
from a nearby water source. Place this sample on a shelf in the classroom
(preferably, in a dark area), or give it to the teacher. On the next day, the progress



of this vial can be shown to the students. This will give them a better idea of how
the test works, and that it applies to their water as well.

2. Vial Test in Alternative Settings: Short Term.

a. In order to familiarize the teachers and administration to the test, a quick
explanation can be offered in a group setting.

b. A student might be asked to bring a vial home, take a sample of water from his
own house and return with the vial the next day. You might ask this student some
questions about the experience or the results (or predicted results).

c. The school water supply may be tested, along with other relevant water sources.
Over the next few days, the vials can be on display in an administrative office.

d. If the school is small, or the environment permits, a presentation over the full
scope of 3 days could be possible. All of the students in the school could be
involved, as the later classes would not receive the benefit of seeing the real time
sampling proposed in 1b.

Note: In all cases, vials need to be taken back to RDI for proper dispdsaldetailed
procedures for disposal method.

3. Vial Test in Alternative Settings: Long Term.

a. Long term monitoring of these schools’ water supplies (i.e. ceramic filter water) is
possible with minimal training of the school staff. This would require having
numerous vials available at RDI, as several vials would remain in the field until
the next visit. The schools in question will need a proper disposal method
provided, or will require RDI staff assistance. This is only possible with regular
contact with the school.



Appendix

I. Surveys

A. Original Surveys (Pre, Post-H2S, Post-Control)

Pre-Survey A

Age Gender Number of people in household

Please circle the answer choices that are the best match for you.

1. Where does your drinking water come fron?

Dry season: Tube well Dug well Rainwater Pond/River Piped water

Rainy season: ~ Tube well Dug well Rainwater Pond/River Piped water

2. Do youhaveany problemswith your drinking water?

No problems Bad smell Bad taste Color Not enough water ~ Other:

3. What water sources do you trust to be clean and safe for drinkirty

Well water Rainwater Pond/River Boiled water Piped water

Other:

4. How clean do you consideyour drinking water to be?

Other:

Other:

Filtered water

Very Dirty 1 2 3 4 5 Very Clean

Please explain your choice:

5. How important is it to you to have clean drinking water?
Not Important 1 2 3 4 5

Please explain your choice:

6. Have you heardabout bacteria and other contaminants in wate? Yes

If yes, from who/where did you hear about this?

Very Important

Family At school At the clinic From TV/radio/newspaper Other:

7. Have you heard aboutdiseases caused by unclean water? Yes No

If yes, from who/where did you hear about this?

Family At school At the clinic From TV/radio/newspaper Other:

8. Do you know anyone who has gotten sick becauseuwfclean water?  Yes

No

Bottled water
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(When the surveys were transferred from PC to Mac before printing, the Khmer script became
garbled. These surveys needed to be read aloud to the students when they were used.)
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Post-Survey A

1. What water sources do you trust to be clean and safe for drinking?

Well water Rainwater Pond/River Boiled water Piped water Filtered water
Other:
2. How clean do you consider your drinking water to be?
Very Dirty 1 2 3 4 5 Very Clean

3. How important is it to you to have clean drinking water?

Not Important 1 2 3 4 5 Very Important
4. Have you heard about bacteria and other contaminants in water? Yes No
5. Have you heard about diseases caused by unclean water? Yes No
6. Do you know anyone who has gotten sick because of unclean water? Yes No
7. How effective was the bacteria test in helping you understand the concepts?

Not Effective 1 2 3 4 5 Very Effective
8. How effective was the overall lesson in helping you understand the concepts?

Not Effective 1 2 3 4 5 Very Effective
9. Was anything about the presentation confusing? Yes No
If yes, what part of the lesson was confusing?
10. How much do you think you have learned about healthy water practices today?

Very Little 1 2 3 4 5 Very Much
11. How comfortable are you with the material (i.e., can you communicate these concepts to others)?
Not Comfortable 1 2 3 4 5 Very Comfortable

12. Now that you have finished the lesson, will you do anything differently at home? Yes No

If yes, what will you do?

Additional comments:

11

Bottled \
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(When the surveys were transferred from PC to Mac before printing, the Khmer script became
garbled. These surveys needed to be read aloud to the students when they were used.)
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PostSurvey B

1. What water sources do yourust to be clean and safe for drinking?

14

Well water Rainwater Pond/River Boiled water Piped water Filtered water Bottled water

Other:

2. How clean do you consider your drinkingwater to be?
Very Dirty 1 2 3 4 5 Very Clean

3. How important is it to you to have clean drinking water?

Not Important 1 2 3 4 5 Very Important
4. Have you heard about bacteria and other contaminants in water? Yes No
5. Have you heard about diseases caused byclean water? Yes No

6. Do you know anyone who has gotten sick because of unclean water? Yes  No
7. How effective wasthe overall lessonin helping you understand the concepts?

Not Effective 1 2 3 4 5 Very Effective
8. Was anything about the presentatiorconfusing? Yes No

If yes, what part of the lesson was confusing?

9. How much do you think you have learned about healthy water practices today?
Very Little 1 2 3 4 5 Very Much
10. How comfortable are you with the material (i.e., can you communicate thes®ncepts to others)?
Not Comfortable 1 2 3 4 5 Very Comfortable
11. Now that you have finished the lesson, will you do anything differently at horf?e Yes No

If yes, what will you do?

Additional comments
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(When the surveys were transferred from PC to Mac before printing, the Khmer script became
garbled. These surveys needed to be read aloud to the students when they were used.)
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B. Updated Surveys (Pre, Post-H2S, Post-Control)

Pre-Survey A

Age:
1. How clean do you consider your drinking water to be?
Very Dirty 1 2 3 4 5 Very Clean

Please explain your choice:

2. How important is it to you to have clean drinking water?

Not Important 1 2 3 4 5 Very Important

Please explain your choice:

3. Have you heard about bacteria and other contaminants in water? Yes No
If yes, from who/where did you hear about this?

Family At school At the clinic From TV/radio/newspaper Other:
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Post-Survey A

Age:
1. How clean do you consider your drinking water to be?
Very Dirty 1 2 3 4 5 Very Clean
Please explain your choice:
2. How important is it to you to have clean drinking water ?
Not Important 1 2 3 4 5 Very Important
Please explain your choice:
3. Have you heard about bacteria and other contaminants in water? Yes No
4. How effective was the bacteria test in helping you understand the concepts?
Not Effective 1 2 3 4 5 Very Effective
5. How effective was the overall lesson in helping you understand the concepts?

Not Effective 1 2 3 4 5 Very Effective
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Post-Survey B

Age:
1. How clean do you consider your drinking water to be?
Very Dirty 1 2 3 4 5 Very Clean
Please explain your choice:
2. How important is it to you to have clean drinking water?
Not Important 1 2 3 4 5 Very Important
Please explain your choice:

3. Have you heard about bacteria and other contaminants in water? Yes No

4. How effective was the overall lesson in helping you understand the concepts?

Not Effective 1 2 3 4 5 Very Effective

Post-Survey B
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I1. HS Demonstration
A. Pre-Survey (10 mins)

1. Before the water lesson, hand out the surveys to the students and instruct them to fill out
the “Pre-Survey” side of the paper.

2. Read each question aloud and explain. Give the students appropriate time to circle their
answers.

3. Be sure to clarify the terms, explain the scale, and remind the students that they can circle
more than one answer if it applies. Emphasize that the survey is anonymous and there are
no right or wrong answers — we are going to use this is a survey to help us improve the
water lesson.

4. Encourage the students to stop and ask questions if anything is confusing.

5. Lastly, ask the student not to fill out the “Post-Survey” side until after the lesson.

B. H2S Demonstration (10 mins)
Recommended place of insertion in the water lesson puppet show:

(After Mr. OP OP)

Like what Mr. Op Op said, you can’t tell if your water is clean just by looking at it. Here we
have a scientific test to tell us if there are germs in the water. (Bring out an empty vialvith the
H2S stripand a sample of water from the scho®here are chemicals on this paper that can
show us if your water is clean or not. We will pour in water, and if it is clean, the vial will stay
clear. If it is dirty, the bacteria turn the chemicals on the paper black and produce a bad smell!!! I
need one volunteer to pour the water into the vial. (Thank the volunteer and give him/her soap.
Take out th@reparedvials, one positive flobacteria and one negatiydt takes some time for
the color to change, so here are some tests with water samples that we poured earlier. Can
anyone tell me which vial do you think contains boiled water and which contains water from the
river? Yes, as we can see the boiled water sample is still clear because it is clean, while the river
water sample turned black because it has a lot of bacteria and it is unsafe for drinking.

(Cue Diarrhea girl)

At the very end of the water lesson, ask the followingtignesand revard those who answer
correctly with soap:
If your water is unclean and has bacteria, what color does it change on the test? __ black!!!

C. Post-Survey (10 mins)

1. After the water lesson, ask the students to fill out the “Post-Survey” side of the paper.
Read each question aloud and explain. Give the students appropriate time to circle their
answers. Some questions are repeated from the pre-survey and students may answer
differently than they did before the lesson.

3. Collect the surveys afterward.
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I11. Photos

- :
5. Students eager to volunteer & answer questions 6. Hand washing demonstration
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7. Shk;Wing the H2S test in the lesson 8. Handing out water bottles & color books



