
1. INTRODUCTION

Whilst part 1 of the facilitators and trainers 

guidebook of Human Values based Water 

Sanitation and Hygiene Education 

(HVBWSHE) Classroom has given the 

facilitator/ trainer insight on what human 

values based water and sanitation education 

aims to achieve; defining water classrooms 

and the various types of water classrooms. It 

shared with us the global concern for water as 

a limited natural resource and how 

environmental; socio-economical and various 

cross cutting factors are instrumental in water 

resource management.

Part 1 of the guide has given a 

comprehensive breakdown of how to establish 

and maintain a VBWSHE Classroom whilst 

providing guidelines on how to put together a 

programme for the VBWSHE Classroom.

Part 2 of the facilitators and trainers 

guidebook of Human Values based Water 

Sanitation and Hygiene Education Classroom 

aims to take the trainer/facilitator into the 

classroom sharing the dynamics of VBWSHE 

knowledge transfer. As there are various 

approaches/methodologies in which Values 

education can be transferred, elicited and 

integrated. These will be explored and 

applications of these are further 

demonstrated in a collection of Instructional/ 

Lesson plans which have been put together 

using the themes as outlined in Part 1 of the 

guidebook. This part of the trainers guide 

provides the trainer with applications of 

VBWSHE knowledge transfer to learners; it is 

a source of information on the various themes 

mentioned (especially where trainers don't 

have adequate access to information); 

provides examples of classroom activities and 

most importantly it taps in on the trainers 

innovation, builds confidence and makes the 

entire process of knowledge transfer and 

reception exciting, pleasant and 

implementable.
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Before embarking on understanding the 

various approaches used in values based 

water sanitation and hygiene education, two 

concepts namely; Values Elicitation and 

Values Integration will be discussed as these 

form the foundation upon which the above 

approaches can be rationalised.

The term 'elicitation', or to 'elicit' as per 

dictionary definition is to bring out or to 

surface. It thus implies that whatever is 

surfaced is inherent in the object, subject etc. 

Elicitation therefore makes reference to 

bringing out or surfacing, that which is 

inherent (that which is not separate and was 

never separated) in the individual, learner, 

subject, object, etc. In the context of Values 

Education, 'Elicitation' refers to eliciting or 

bringing out human values present in the 

learner (values clarification) as well as 

eliciting the values inherent in the learning 

content (Padayachee, 2002).

The technique of Values Elicitation involves 

surfacing the Values that are inherent in both 

the learner and the learning environment or 

learning content.

How is surfacing of values done?

The facilitator/trainer who is proficient with 

both the educational content/ material and 

with an understanding of what values are, is 

able to recognise (or literally mine out) the 

inherent values (analytical process) in the 

educational content/ material. The teacher 

would relate these values or at least the 

relevant ones as they become evident when 

delivering the lesson. 

Values are present in everything: living, 

non-living (academic subjects too!) and thus 

in teaching any subject the teacher would find 

many values in a subject. The teacher need 

not bring them all out. If this occurs the 

understanding and application of a learning 

area may be lost. There should be a balance 

of elicitation of values and mastery of 

intended content.

Example: Consider the following content of 

a lesson

I) VALUES ELICITATION

HOW ELICITATION IS OPERATIVE IN 

VALUES EDUCATION

2. CONCEPTS USED IN VBWSHE KNOWLEDGE TRANSFER

It has been a general finding in VBWSHE 

classroom workshops that the participants 

often after being introduced to VBWSHE 

enquire how can this be imparted?

This chapter anticipates the trainers 

concerns and seeks to address these concerns 

with the use of various methodologies, which 

were very briefly encountered in Part1 of the 

guidebook. These are represented in the table 

below.

Overview of Typology of Values Education Approaches

Inculcation � To instill or internalize certain values in 

students; 

� To change the values of students so 

they more nearly reflect certain 

desired values 

� Modeling; 

� Positive and negative 

reinforcement; 

� Manipulating alternatives; 

� Games and simulations; 

� Role playing 

Moral Development � To help students develop more complex 

moral reasoning patterns based on a 

higher set of values; 

� To urge students to discuss the reasons 

for their value choices and positions, 

not merely to share with others, but to 

foster change in the stages of reasoning 

of students 

� Moral dilemma episodes with 

small-group discussion; 

� Relatively structured and 

argumentative without 

necessarily coming to a 

"right" answer 

Analysis � To help students use logical thinking 

and scientific investigation to decide 

value issues and questions 

� To help students use rational, 

analytical processes in interrelating 

and conceptualizing their values 

� Structured rational discussion 

that demands application of 

reasons as well as evidence;

� Testing principles; 

� Analyzing analogous cases; 

� Research and debate 

Values Clarification �

�

� T

To help students become aware of and 

identify their own values and those of 

others; 

To help students communicate openly 

and honestly with others about their 

values; 

o help students use both rational 

thinking and emotional awareness to 

examine their personal feelings, 

values, and behavior patterns 

�

�

�

�

�

�

�

Role-playing games;

Simulations; 

Contrived or real value-laden 

situations;

In-depth self-analysis 

exercises; 

Sensitivity activities;

Out-of-class activities; 

Small group discussions

� Those purposes listed for analysis and 

values clarification; 

� To provide students with opportunities 

for personal and social action based on 

their values; 

� To encourage students to view 

themselves as personal-social 

interactive beings, not fully 

autonomous, but members of a 

community or social system

Action Learning � Methods listed for analysis 

and values clarification; 

� Projects within school and 

community practice; 

� Skill practice in group 

organizing and 

interpersonal relations 
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Approach Purpose  Methods 

“In the liquid state the particles are 

constantly in motion. The bonds that hold the 

particles together are much weaker than in 

the solid state and are free to be able to 

move past each other. Some forces of 

attraction still exist between the particles in 

the liquid state but these forces are much 

weaker than in the solid state.”

There are several values that can be noted 

in the above content statements: viz co-

operation and teamwork, of particles to 

maintain themselves in the liquid state; unity 

by observing their forces of attraction, co-

existence, endurance and perseverance; as 

though their forces of attraction are weaker 

they are still able to co-exist with each other 

and endure the strain of being held together 

by weaker forces. The teacher may recognise 

several values in a statement, but is advised 

to select only one or two values to focus on 

throughout the lesson. So the teacher would 

elicit the value chosen from the content e.g.; 

by rephrasing. 'Some forces of attraction still 

exist and the particles persevere together 

despite the weaker forces of attraction as 

opposed to the stronger forces of the solid 

state, thereby maintaining the liquid state.' 

The teacher can also ask for examples of the 

liquid state. Students may mention water for 

instance, then the teacher could highlight the 

plight of the water molecules and their 

perseverance so that they maintain that state 

to be useful to us, further bringing out the 

value of the usefulness/helpfulness of water. 

It can be taken a step further to indicate that 

we should persevere in our efforts to 

conserve water.

As can be noted, when several values can 

be elicited from content or experiences, the 

teacher need not bring them all out. If so the 

content would be lost in many values. When 

this occurs the understanding and application 

of a learning area may be lost. There should 

be a balance of elicitation of values and 

mastery of academic content. It is advised 

that the teacher elicits just one or two values 

in the lesson. As the lesson progresses the 

teacher may re-enforce the same value by 

highlighting it if it can be elicited from other 

statements in the same lesson. It is advised 

that about 5 minutes (in total) of a 40 

minutes lesson be spent on eliciting values. 
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The technique of eliciting values in any 

lesson becomes easier if the teacher gains 

proficiency in identifying values inherent in 

the content. This of course happens with 

practice.

Example lesson plans on relevant topics for 

Values Based Water and Sanitation 

classrooms has been prepared in this 

guidebook. These all have been prepared such 

that some values have been elicited in each 

lesson, hence the trainer can become familiar 

with the practice of Values Elicitation in 

lessons. As a challenge the trainer/ teacher 

may attempt to draw out another value, other 

than those mentioned in that lesson plan and 

conduct the lesson with emphasis on the 

selected value.

The advantage of using the elicitation 

approach is that the teacher does not spend 

much time in search of values to include in 

a lesson, but rather to use the values that 

are already present in the content. It also 

makes the process coherent and 

homogenous. When values are imported 

from outside the content, it often loses the 

flow of the lesson and breaks the learners 

concentration, for example:

In the liquid state the particles are 

constantly in motion. The bonds that hold the 

particles together are much weaker than in 

the solid state and are free to move past each 

other. Some forces of attraction still exist 

between the particles in the liquid state but 

these forces are much weaker than in the 

solid state. Water is a liquid, save water.

Note that the last sentence does not 

coherently fit the context in which it is placed, 

as the value of saving water seems now 

abrupt and the continuity of the lesson is 

disturbed.

It should also be observed that some 

values are present in all content, for example; 

the spirit of inquiry; quest for knowledge and 

facts. These can be drawn out to the learners' 

attention or it may just be assumed that all 

learners present are in search of knowledge, 

hence it is not mentioned all the time.

The values elicitation approach is 

compatible with any educational programme; 

i.e. Content Based, Outcomes and Process 

Based; Experiential Learning etc. All it 

requires is the teacher/ facilitators' ability to 

elicit the values during the course of the 

lesson.

We are now able to conclude that values 

elicitation has and would have many 

applications depending on the 'object'. For 

this guidebook, the 'object' would be the  

content  from cross cutting issues in water 

and sanitation and hygiene. As we become 

increasingly aware that values are present 

everywhere and that the process of value 

elicitation can be used with other 

objects/tasks it would become more easy to 

draw these values out when engaged in these 

tasks.  The use of 'value elicitation' can occur 

in areas outside academic institutions, in co-

curricular special educational programmes, in 

work places, sports, social arenas etc.

The term 'integration' as per the oxford 

dictionary is to combine, put together or bring 

together two or more entities; subjects 

etceteras. Thus indicating that, that which is 

brought together is separate from the other 

(Padayachee,2002). Integration in Values 

Education therefore makes reference to 

bringing together one or more components, 

for instance the value of conservation can be 

integrated into a lesson on economic issues 

relating to urban water management whilst 

conservation is inherent in Environmental 

issues.

As from the definition of integration the 

process would involve taking two or more 

components and bringing them together in 

such a way that more or added value is 

derived from the end product. For example in 

mathematics (foundation level) a teacher 

wishes to teach children division. In a normal 

situation the teacher would show how division 

is done and follow up with examples which 

learners need to practice in order to become 

skilled in doing division. Thus 6 /2 = 3 or 10 

/5=2 etc, however if the teacher wishes to 

bring a value into the lesson, the teacher 

decides on which value to teach and does so 

by integrating it with the lesson. For instance 

if the teacher decides to teach the value of 

sharing then the lesson can be done such as 

to integrate or add the value to the content. 

II) VALUES INTEGRATION

APPROACH TO VALUES INTEGRATION

Thus instead of just saying six divided by two 

equals (and the child calculates the answer). 

The teacher creates a story that helps to 

integrate the value into the ordinary 

arithmetic. The teacher can say John has six 

marbles and his friend Peter has none. John 

loves Peter very much and decided that he 

will share his marbles equally with Peter. 

Therefore if there are six marbles that are to 

be shared equally between John and Peter, 

how many marbles will each one have? Thus 

the value of sharing and love can be 

integrated in this lesson. As mentioned the 

teacher would select the value to be 

integrated and also select where and how the 

integration would take place. If the teacher 

decides to integrate the value of consideration 

into the same lesson, the story integrating 

the value would be suited to the content, for 

instance: John has always been a kind and a 

considerate boy, everyone in his 

neighbourhood likes him alot. Peter his 

classmate understood why, when Peter did 

not have crayons to complete his artwork. 

John was considerate of Peters problem and 

offered to give him half of the six crayons he 

had. How many crayons did each boy have? 

So Integration offers the possibility of 

introducing a value to the content whereas 

elicitation involves drawing out values existing 

in the content. Integration of values are 

mostly suitable if a teacher wishes to bring 

out a value that is not present in the content, 

or when the subject does not provide an 

opportunity for a value to be brought out. 

Such subjects include certain topics in 

mathematics and the sciences. It is also 

important that the teacher is skilled and 

innovative to integrate values into the lesson. 

Again the teacher has to be proficient in 

knowing values and appropriately able to 

create a scenario that can integrate an 

intended value with the content without the 

content being lost or minimised in the lesson. 

Co-Incidental Integration: Very often there 

are scenarios at school whereby learners are 

engaged in sport or other activity, even 

playing on the playground, whereby a learner 

is involved in a conflict situation, an accident 

etc. In this situation the teacher attending to 

the incident may find it appropriate to 

integrate a value with the incident. For 

instance values such as teamwork, co-

operation, acting responsibly, being tolerant, 

being considerate etc.

III)VALUES ELICITATION AND 

VALUES INTEGRATION COMBINED

INSTRUCTIONAL TECHNIQUES THAT 

ENHANCES THE OUTCOME OF VALUES 

ELICITATION AND VALUES INTEGRATION

GUIDED VISUALISATION

It may occur that once teachers are proficient 

with the skills of both values elicitation and 

integration, that the process of producing a 

truly values enriched lesson without the loss 

of the lesson content becomes second nature. 

They are able to draw out values from the 

content and integrate others where 

necessary. The combination of these 

approaches also makes it less troublesome for 

the teacher in that there are always 

alternatives and combinations which increases 

the option of defining and selecting 

appropriate and relevant values for the 

lesson. 

The techniques of Elicitation and Integration 

of values was achieved without losing the 

academic content and at the same time not 

using too much of time on it i.e sufficient time 

to make students aware of it. This process 

may involve several of the techniques used in 

transfer of knowledge both for young and 

older learners. The teacher again decides the 

collaboration of selected techniques used, as, 

the use of the techniques enhances the 

output of the Elicitation and/or Integration 

tool. These instructional techniques include 

Guided Visualisation, Quotation, Song, Group 

Activity such as Story telling, Role Play, Group 

Discussions, Simulations and Case studies. 

These techniques provide the external stimuli 

through the senses for purposes of improving 

understanding and creating awareness as 

outlined in the flow diagram of the learning 

process (Guidebook 1 page 17). The use of 

any of the above techniques as an adjunct to 

any lesson with or without 

Elicitation/Integration as an implementation 

tool enhances the quality of the lesson as 

each of the above techniques (if used 

correctly) help to promote understanding and 

awareness in the conscious mind.

Guided Visualisation (silent sitting) is 

employed to, amongst others, get the 

students focused or concentrating. In the 

Elicitation and/or Integration approach the 

guided visualisation chosen can achieve not 
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only concentration but also act so as to 

recapitulate previous knowledge or to guide 

the students or pupils into the academic topic 

which is to be discussed, for instance, if the 

lesson is on “Hygiene and Sanitation impacts 

on water”, then the teacher can guide the 

visualization of, for instance, the effect of the 

pathway of faecal bacteria (defaecation in 

rivers due to poor sanitation habits) and its 

impact on the quality of water  and  finally 

the use of the contaminated water resulting in 

disease or if the teacher wishes to do revision 

work, the visualisation could then be based 

on a previous lesson for example; if the topic 

to be covered is “Fresh Water Sources” and 

the revision of the water cycle may be 

necessary, the visualization would accomplish  

this. The duration of the Guided Visualisation 

should be approximately 3 minutes in a 40 

minute period. Soft pleasant instrumental 

music in the background complements the 

guided visualisation and makes it more 

enjoyable. At the end of the guided 

visualisation students should be calm, 

collected, mentally focused and perhaps pre-

conditioned to the topic to be taught. The 

states of calm, collectedness are composite 

values of peace, this act as an input for 

creating awareness and to facilitate the 

process of understanding and hence the 

students are at an advantage of having a 

higher receptivity to the content to be 

delivered.

The teacher may also find a suitable quotation 

to use. The quotation chosen often relates to 

the topic or both the topic and the 

values/related values elicited .The quotation 

may be used just after guided visualisation, in 

the development (delivery of the content) or 

at the end of the lesson. The use of quotation 

often brings out values such as truth and 

right conduct, which again places an added 

advantage of a heightened awareness.

Song or group singing that is applicable to the 

topic taught can not only make a lesson fun 

but also significantly contribute to promoting 

harmony and unity, these are expressions of 

peace and non-violence. Once again the 

human values experienced through these 

activities enhances the awareness and 

provides a scaffold for understanding.

QUOTATION

SONG OR GROUP SINGING

GROUP ACTIVITY

STORY TELLING

Student or pupil participation is very 

important especially for evaluation. Here the 

teacher prepares an activity or prompts an 

interactive discussion (group discussion) on 

the topic (academic) and in such interactive 

sessions the teacher has the opportunity to 

appropriately remark on the selected values 

and related values. (It is very much likely that 

with time the students intuitively make the 

value based remarks and are also able to 

bring out other values and related values).The 

teacher has to ensure that the activity does 

not exclude the academic material or 

decrease the content. The students are now 

able to together elicit or integrate values 

present in their discussion on the content. 

The duration of the group activities is 

dependent on the education strategy 

employed at the institution and the number of 

periods allocated for the lesson. (Note that 

the active listening concentration span 

decreases with time, thus student 

participation stimulates their mental 

processes). Group Activity is beneficial in that 

the teacher is able to assess the students' 

understanding of the concepts taught whilst 

at the same time evaluating the effectiveness 

of the implementation tool. Evaluation on the 

lesson can be gauged by using life application 

exercises or homework questions that are 

practical to the subject and perhaps a 

question on a life application of the values 

elicited. The group activity is optional but has 

proven to be a remarkable tool for 

assessment and application of knowledge 

acquired.

Group activity can include various 

instructional techniques such as Story telling, 

Role-play/ simulations/ demonstrations, 

instructional games, problem solving and case 

studies. These are briefly discussed below.

Stories are often used to illustrate truths that 

may be relevant to the topic or lesson taught.  

Story telling can in the case of academic 

subjects be; an article from a newspaper, 

journal, magazine, or even a case study 

relating to the subject. Story telling is often 

associated with fact, truth, awareness and 

appreciation. It is suitable for bringing across 

realities that has been experienced and are 

relevant to the content.

GROUP DISCUSSIONS

ROLE PLAY/SIMULATIONS/ 

DEMONSTRATIONS

Discussions involve a group of individuals/ 

learners sharing information about a specific 

topic or problem. Discussion engages the 

learning process through interaction. In 

engaging discussion as an activity it is mostly 

beneficial through small groups, very large 

groups would better benefit if they were 

divided into smaller groups which could result 

in a more productive learning experience. An 

example of a discussion held in a workshop 

involved getting the participants to listen to 

an audio recording of the 'Voices of Women' 

on sanitation and water issues in India. 

Discuss the water and sanitation problems 

encountered by women and the similarities 

and/ or differences encountered by women in 

Africa. The process is thus able to engage the 

sharing of knowledge and understanding 

through participation. 

Role play is a learning activity in which the 

learner portrays behaviour in a real life 

situation. The dramatisation of problems 

helps students to scrutinise feelings, attitudes 

and values more closely. Role-play can help 

learners to anticipate future roles or to 

change the ways in which they play their 

current roles. An example is how do learners 

wash in the mornings. The person acting out 

the role may indicate leaving the tap on 

during brushing his/or her teeth and later 

shows how he has become aware of turning 

the tap off to prevent water wastage The 

learners who identify their behaviour as 

leaving the tap on during brushing now 

becomes aware of turning the tap off and 

hence changes in the behaviour to conserve 

water.

A simulation is an assimilation of a real life 

situation or phenomena. Learners are 

afforded the opportunity to interact with these 

situations or phenomena without the 

expenses or difficulty associated with reality. 

The association between role play and 

simulation is that in role play the learners 

themselves stage a situation, whereas in 

simulation the real life situation is mimicked, 

hence it reflects reality without being reality. 

An example of a simulation activity is to 

simulate a water shortage and learners are to 

show how they will accomplish all household 

chores and cooking with only 15 liters of 

water per day for a family of four.

In a demonstration the individual shows/ 

performs a procedure in order to highlight the 

important principles or processes. Many 

laboratory experiments/ techniques are first 

demonstrated to the learners. An example 

would be; the demonstration of water 

purification through the process of mini 

filtration and sedimentation.

This technique involves the component of 

challenge and the discipline of the learners 

acting within a set of rules (game rules). This 

often is more appealing to the minds of young 

learners and affords them the opportunity to 

interact, work co-operatively with their teams 

and adds the component of excitement to 

learning. This can often be limited to few 

numbers and hence may be applicable to 

small groups only. Examples are water wise 

games of gaining points for doing the right 

action with respect to saving water and the 

learner who accumulates the most points win 

the game. The game of course introduces the 

learners to correctly handling or managing 

water in their households.

This technique is often used when one wish to 

engage the learners ability to analyse 

problems, form tentative hypothesis, collect, 

interpret data and develop some way or 

logical approach to solving the problem. Here 

often learners are to use their previous skill 

and knowledge to resolve the problem. The 

learner may have to engage a scientific 

method of enquiry to arrive at a solution to a 

problem situation. The learner further 

explores their ability and achieves a higher 

level of understanding of the subject.

An example can be presenting learners 

with a case study of an abandoned water 

source in a remote village facing severe water 

shortages. The learners are to establish what 

the problem is with the abandoned water 

source and formulate a hypothesis. 

Information obtained from the case study 

should be sufficient for them to suggest 

possible causes and possible solutions to the 

problem.

INSTRUCTIONAL GAMES

PROBLEM SOLVING
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CASE STUDY 

A case study is a representation of a real 

problematic event that has happened or 

something which could possibly happen. The 

aim of which is to allow learners to analyse, 

examine, discuss and suggest possible 

solutions or venture predictions. The problem 

or event or scenario is sometimes presented 

by screening a video or telling a story or in 

written form. A case study may also be used 

to convey new information, concepts and 

theories to apply knowledge and skills in 

certain situations, as well as often being used 

during assessment. This is often associated 

with the problem solving approach and aims 

to stimulate learners to think at a higher 

level.

LAYOUT OF LESSON PLANS

The teacher exercises discrimination in the 

use of the techniques if applicable and if time 

permitting. None of the techniques may be 

used and the teacher can delve directly into 

the lesson bringing out the respective values, 

however, the benefits of guided visualisation 

for instance is lost and the attention of the 

student is not sufficiently captivated in the 

lesson. The sample lesson plans have 

included the use of various of these 

techniques in the activities, these are not 

mandatory and are subject to the discretion 

of the trainer.

The lesson plans have the following in its lay 

out: Age group, theme, topic /focus, 

objectives of lesson, contents and activities 

and a section called the values guide. The 

section of contents and activities are 

subdivided into the following sections:

The theme indicates the area under which 

the particular lesson plan is classified. The 

A. Introduction to lesson (preamble for 

teacher) orange

Introductory activity for learners- dark 

grey

B. Content-yellow

C. Activity-blue

D. Did you know-brown

E. Summary of Values-olive

F. Teaching Aids-light green

G. Further references  none

topic/ focus, is the actual topic that would be 

discussed under the respective theme. The 

age group indicates the average age group 

that this lesson is intended for. There are four 

groups, namely; lower primary school level 

which is referred to as Foundation Phase 

(Between 5 to 8 years old); the upper primary 

school level which is referred to as the 

Intermediate Phase (between 9 to 13 years 

old) and the Secondary school level which is 

referred to as Secondary Phase (between 14 

to 18 years old); Adult learners who would for 

instance visit a Water and Sanitation 

Classroom based at a Water Utility; NGO or 

CBO etc, would in most instances be informed 

by the guidance of the lesson plans for the 

Secondary Phase and the discretion of the 

facilitator. These are referred to as UBC 

(Utility Based Classroom) or (Community 

Based) Water and Sanitation Classrooms. As 

UB/ CB are representative of Adult Group 

Learners, hence the distinction, however 

schools may visit a Water and Sanitation 

Classroom based at a Utility/Community 

Based Organisation, then the level of 

instruction should then be applicable to the 

grades of the learners, namely; Foundation 

Phase, Intermediate Phase or Secondary 

Phase. Many of the lesson plans for the 

Secondary Phase and the Adult Learners may 

be the same and will be indicated as such on 

the lesson plans, for example: Grade: 

Secondary Phase and UBC (where UBC is 

indicative of Utility Based Classrooms as well 

as classrooms established by NGO's and 

CBO's).

The time allocation of the lesson plan has 

been excluded, however an average period of 

40 minutes per lesson is to be considered. 

The exclusion of allocated time periods was 

done intentionally as facilitators are often 

required to design programmes for water 

classrooms and the time estimated for a 

lesson plan is not prescriptive but rather 

based on how the facilitator structures each 

lesson. In various of the secondary Phase 

lesson plans the time period of 40 minutes 

may be inadequate to achieve adequate 

inclusion of the activities. Time allocation is 

left to the facilitator or to the relevant school 

policy. 

The contents and activities are each 

discussed below:

the understanding of these various phases, 

even though their themes are the same as 

the other phases. The table of contents of 

topics covered would not exactly match the 

topic focus on some lesson plans as the topic 

titles have been simplified for the foundation 

and intermediate phases. Some topics have 

also been excluded or combined with a 

related topic where applicable, for instance 

'Impact of overuse of water sources', has 

been excluded from the foundation phase as 

this information requires the learners prior 

knowledge on various other topics viz; 

ecology of lakes, rivers and ponds, which will 

not have been covered at foundation phase.

The facilitator/ trainer would have a fair 

assessment of the learners' knowledge and 

for school pupils, have an idea of what is 

prescribed in their curriculum. In this way the 

lessons can be modified to meet the 

respective requirements of the learners. In 

the case of classrooms established at utilities, 

NGO's etc, the facilitator would have the 

audiences interest in mind and construct a 

programme to suit their interests, for 

example; if a group of Nursing students visit 

the waterclassroom, then the focus should 

obviously be more on health; hygiene and 

sanitation; and include topics on pollution and 

health implications of polluted water; how to 

make water potable and related topics.

Annexure: Guidebook have the annexes in 

hardcopy as well as on CD. For the purpose of 

easy referencing and access, each learning 

category (viz. lower primary, upper primary 

and secondary have their own set of annexes.  

These include flipcharts, diagrams, charts etc.  

In some instances the annexes have been 

included in the lesson plan and are also 

available as annexes at the end of the section 

of lesson plans for that specific learning 

category.

Teaching Aids like presentation, movie 

clips, soft copy of flipcharts, diagrams etc. 

can be accessed from CD which is provided 

along with this guidebook.
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i. Introduction to lesson (preamble for 

teacher) orange box

This introduces the facilitator to the 

intent of the lesson.

ii. Introductory activity for learners- 

green box

This is an introductory activity to 

introduce the learners to the topic 

that is to be addressed in the lesson 

and to an extent get learners 

focussed.

Content-yellow box

This section includes the lesson or 

subject content to be transferred for 

learning. 

Activity-blue box

This includes an activity using one or 

more of the instructional techniques.

D.  Did you know- brown box

E. Summary of Values - olive box

F. Teaching Aids - light green box

G. Further references  no colour

Teaching Aids are items used for the lesson 

or lesson activities. The lesson development 

may be pre-ceded by expected relevant 

previous knowledge (these are applicable 

mostly to Secondary Phase Lesson Plans). In 

some cases content is preceded by a 

concentration exercise (more especially for 

foundation and intermediate phase). These 

may include stories; guided visualizations, 

song etc for purposes of getting learners 

focused. The lesson development proceeds 

into the content and includes values 

elicitation. A column next to the 'Content 

Development', labeled remarks/ notes for 

teachers would indicate the values elicited 

and also any other comments that may be 

useful for the teacher/trainer.This follows with 

application or activity for the learners on the 

topic focus. The titles of the topic focus may 

vary from Foundation; Intermediate and 

Secondary Phases so as to simplify topics to 



Age group : Lower Primary

Theme : Environmental Health in Urban Areas

Topic : Uses of Water

Objectives : To help learners to understand

Various uses of water

The importance of water in our daily lives  

�

�

C. Activity

Match the words given below with the pictures (Griffith, 2002) given in 

Annex 1 “Water in Our Lives” and colour them.

DRINKING; COOKING; TRANSPORT; FUN; GARDENS; WASHING

D. Did u know?/ Take home message

“Where there is no water, there is no life”

E. Summary of values elicited in the lesson

Usefulness of water

Helpfulness of water

Service water provides to us and the service we can provide to water 

by not wasting water.

F. Teaching Aids

Blackboard, chalks, crayons, colour pencils

G. Further references and web links

Goodman DL (2003) Every Body Counts Every Drop Matters, United 

Nations Department of Public Information, New York, NY 10017

Griffiths R (2002) EnviroKids Water For Life, Vol. 23, No.1, The Wildlife 

and Environment Society for SA, Howick, South Africa

IHS South Africa (2003) EnviroTeach, A Resource for Educators, Water, 

Sanitation and the Environment, Volume 10, IHS South Africa, 

Johannesburg, South Africa

IRC (2003) Water Stories, International Water and Sanitation Centre, 

Delft, The Netherlands

Rand Water (2004/5) Rand Water's Guide to a Water Wise Way of Life, 

Home, Garden and Environment, Rand Water

Conserving our water resources (1994), Centre for Environment 

Education, Ahmedabad, India

stir.org.au/stir/Content.aspx?topicID=375  
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Values elicitationsContent and activities

A. Introduction to the lesson

This lesson introduces the learners to the importance of water in their 

daily activities and gives them the feeling that water is life and practicing 

proper sanitation is a dignity.

Introductory Activity

A. Ask learners to sit silently (may close their eyes) and think of some 

activities in their daily routine, which require the use of water like 

brushing teeth, bathing, watering plants, etc. List out all these uses of 

water on the blackboard. 

B. The teacher could ask the children to sit silently whilst the teacher 

narrates the daily activities, of a 6 year old boy or girl, that involve the 

use of water and later ask the learners to list the activities of the 

character in the story that involves the use of water.

(unguided)

(Guided).

B. Content

“Water is Life” is a saying that we always hear, but what does it mean? 

Some things are very essential for us to live a healthy and long life: food 

to eat, air to breathe and water to drink. Let us take our daily activities 

and see how important water is to us.

1. Every morning we go to the bathroom to brush our teeth, wash our 

face and our bodies.

2. We use the toilet and flush or pour away our waste with water and 

then we wash our hands with water.

3. We have our breakfast with tea or something to drink. 

4. We drink water when we get thirsty after play.

5. We wash our hands before and after we have our meals.

6. After school we go home, wash ourselves, eat and drink something.

7. We also help our elders in watering our flowerpots.

8. We also give water to our pets and domestic animals like buffaloes, 

cows, horses, sheeps to drink when they get thirsty.

So, we see water has been helpful and useful to us in many ways during 

the day. We also see that there are a lot of activities, which are not 

possible without water. If we did not have water, we would be dirty and 

also very thirsty. Similarly, if we did not get water for a few days we would 

not be alive. Not only humans but water is needed for pet animals, plants, 

insects everybody we could see around us. Wow 'water is life' and serves 

us all with its many uses. In a similar way, we too should serve water. How 

can we do this? Yes, we could serve water by not wasting it and using it 

very carefully without wasting it unnecessarily. 

Learners are focused on 

thinking about uses of 

water (reflect and recall 

exercise)

Learners identify uses of 
water in their daily 
activities.

The value of usefulness 

and helpfulness of water is 

emphasized.

Highlight the value that 

water is not only for 

human use but needed for 

other living beings around 

us.

The role/usefulness of water 

is reinforced and the value 

of service is elicited.

Values elicitationsContent and activities
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Values elicitationsContent and activities

Values elicitationsContent and activitiesAge Group : Lower Primary

Theme : Environmental Health in Urban Areas

Topic : Water, Sanitation and Diseases

Objectives : To help learners to:

Know about the most common water borne diseases like diarrhea

Know how these diseases are spread (transmitted)

�

�

A. Introduction to the lesson

This lesson provides learners with an awareness of the effects on health 

of drinking contaminated water. It should also create an awareness of the 

influence that poor sanitation has on disease transmission.

Introductory Activity

a. The learners can be asked to sit silently and imagine (can close their 

eyes) the wonderful feeling they experience when drinking a cool 

glass of water when they are thirsty especially on a very hot day. They 

must then imagine how it would feel if they were thirsty but did not 

have clean water for drinking. What would they do? Ask learners to 

open their eyes and respond to the question.

b. Ask learners to form a circle and to think of the state while he/she 

suffered from diarrhea and express their feeling. Encourage 

discussion by asking the following questions:

· How did you feel when you were having diarrhea?

· Do you have lots of energy? Why?

· How do you feel when you were healthy?

· What causes people to become sick?

Application of Values 

Clarification: Contrived 

situation and discussion

Application of values 

clarification: Real situation 

and discussion

B. Content

When we throw our garbage or when people defaecate in or near a water 

source, many germs present in the garbage and in our faeces get into the 

water. Germs are harmful little creatures that are too tiny to be seen. 

These tiny creatures are the cause of diseases. When these creatures get 

into our body we suffer from diseases like diarrhea. Similarly, we also 

suffer from vomiting, fever, headaches, etc. Therefore, to be safe from 

such diseases we have to keep our water sources clean and practice use 

of toilets for defecation.  

Awareness of clean water 

sources and safety and 

consideration for all is 

brought out here.

Inculcation of values  of 

cleanliness and good 

hygienic practices are 

emphasized.

C. Activities

Show the picture (CAWST, 2004) in Annex 2 “Water, Sanitation and 

Diseases” to the learners and ask them what is happening to the child and 

what is the cause? 

D. Did u know?/ Take home message

Drinking dirty water makes you sick!

E. Summary of Values Elicited in the lesson

Awareness of using  clean water

Consideration for others and the water source not to deposit garbage or 

faeces in water sources and hence stop the cause of illnesses such as 

diarrhea.

Cleanliness is inculcated.

F. Teaching Aids

Posters; pictures as per activity

G. Further references and web links:  

EnviroTeach (2003) Water, Sanitation and the Environment, volume 10, 

IHS South Africa    

Goodman DL (2003) Every Body Counts Every Drop Matters, United 

Nations Department of Public Information, New York, NY 10017

Griffiths R (2002) EnviroKids Water For Life, Vol. 23, No.1, The Wildlife 

and Environment Society for SA, Howick, South Africa

IRC (2003) Water Stories, International Water and Sanitation Centre, 

Delft, The Netherlands

Rand Water (2004/5) Rand Water's Guide to a Water Wise Way of Life, 

Home, Garden and Environment, Rand Water

Umgeni Water (2002), Teachers' Kit Water Week 2002, Our Water Feeds 

our Nation, External Education Services, Umgeni Water, 

Pietermaritzburg, South Africa
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Age Group : Lower Primary

Theme : Environmental Health in Urban Areas

Topic : Personal Hygiene

Objectives : To help learners to:

Know and understand the importance of good hygiene behavior for healthy 

living.

Know when hands are to be washed.

Demonstrate how hands are washed.

�

�

�

A. Introduction to the lesson

This lesson consists of importance of hand washing and good hygiene 

practices for a healthy living.

B. Content

Good hygiene practice means reducing the risks of germs spreading at 

home, in school and other places. Germs are harmful little creatures that 

are too tiny to be seen. These tiny creatures are the cause of diseases. 

They spread especially from garbage and faeces. When these germs are 

transferred to other people's hands, mouths or eyes from unwashed 

hands, they get sick. Therefore, we should be concerned about good 

health for all and practice cleanliness so that our community is free of 

diseases resulting from bad hygiene.

We have to keep our toilets clean so that flies cannot carry these germs to 

our food and water. Another way of stopping germs from spreading is by 

making sure that we have hand washing habits.

When should we wash our hands?

- Before cooking or preparing food

- Before eating or feeding children

- After going to the toilet or after changing or cleaning babies nappies

- After playing with pets, handling domestic animals 

How should we wash our hands?

Step1: Wash both hands with water and soap/fresh ash

Step2: Rub hands together at least three times

Step3: Dry hands with a clean towel or air-dry it

- Ask the learners to suggest ways in which they could save water when 

washing their hands. They should remember the following:

- Do not wash your hands under running water.

- Put the plug in the sink and run only as much as you need. 

- If washing at a tap without a sink, do not use more than is necessary 

by letting the tap run.

- Explain that clean water is scarce and should not be wasted. Make 

sure that taps are closed properly. Lots of water is often wasted from 

dripping taps.

Concern for others and 
good hygiene is brought 
out. Values elicited.

Skills development with 
using simple techniques. 
Promotion of healthy 

Teacher can reinforce 
values of cleanliness and 
promotion of good habits. 
Values elicited in action 
learning.

Value of conservation 
integrated

C. Activities 

a. Sing a song

This is the way I wash my hands, wash my hands, wash my hands,

This is the way I wash my hands, 

Using soap and water.

This is the way I wash my hands, wash my hands, wash my hands,

This is the way I wash my hands, 

The germs are gone away.

Source: The African Institute of Sathya Sai Education/UN Habitat

b. Demonstration of Hand Washing

Demonstrate to the students the correct way of hand washing. Divide 

the learners in small groups of 5 each. Take them to the washbasin or 

the water tap in the school. Take soap/ash or the locally used material 

for hand washing and a clean towel for the purpose. 

i. Wet both hands  

 ii. Apply soap/fresh ash 

 iii. Rub hands together for 15-30 seconds, paying particular 

attention to fingertips, thumbs, between the fingers and wrists

iv. Rinse well and dry thoroughly with a clean towel or air dry

i v. Rinse well and dry thoroughly with a clean towel or air dry

The figures (ICNA and IFH, 2003) given in Annex 4 “Hand Washing 

Mechanism” show the rubbing mechanisms while hand washing.

Inculcation through song

Good hygiene habits by 
action learning      

D. Did you know?/ Take home message

Hygienic Habits Makes Healthy Body

E. Summary of the Values Elicited in the lesson

Value of discrimination between right and wrong

Value of cleanliness and good habits

Conservation of water

F. Teaching Aids

Pictures, soap/ash, water, towel

G. Further references and web links

IRC/UNICEF (2004a) Life Skills- Based Hygiene Education, IRC 

International Water and Sanitation Centre, Delft, the Netherlands

IRC/UNICEF (2004b) School Sanitation and Hygiene Education - India, IRC 

Technical Paper Series 39, United Nations Children Fund (UNICEF) India 

and IRC International Water and Sanitation Centre, Delft, the Netherlands

United Nations (2003) Every Body Counts Every Drop Matters, United 

Nations Department of Public Information, New York, NY 10017

The African Institute of Sathya Sai Education/UN Habitat (no date) Value 

Based Water, Sanitation and Hygiene Education Manual for Cities 
stParticipating in the Water for African Cities Programme (1  Draft), Junior 

Primary   

ICNA and IFH (2003) Home Hygiene, Prevention of infection in the home, 

A training resource for carers and their trainers, Infection Control Nurses 

Association  (ICNA) and International Scientific Forum on Home Hygiene 

(IFH), UK

14 15

Values elicitationsContent and activities

Values elicitationsContent and activities

Introductory Activity

Encourage discussion by asking the following questions :

1. Why is it important to have a daily bath? 2.How do you feel after the 

bath? 3.When do you wash your hands?  4.What do you use for bathing?

Show the picture (CAWST, 2004) given in Annex 3 “Hand Washing” to the 

learners and ask them to identify the instances when their hands get in 

contact with human faeces. Then highlight the need for washing hands 

with soap/ash and water. 

Application of values 

clarification: learners 

would identify what is right 

and what is wrong through 

discussion.

Application of analysis and 

action learning to identify 

good hygiene behaviour
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Values elicitationsContent and activities

Values elicitationsContent and activitiesAge Group : Lower Primary

Theme : Environmental Health in Urban Areas

Topic : Hygiene at School

Objectives : To help learners to:

Know and understand importance of good hygiene practices at school.�

A. Introduction to the lesson

This lesson provides students information on the need to maintain a good 

hygienic environment inside school premises and further to understand 

the role which they can play to maintain such an environment. 

Introductory Activity

Encourage discussions by asking following questions :

1. How is the condition of the place at school where you drink water? 

2. Do you have plenty of water in your toilet? 

3. Where do you wash your hand after toilet?

4. Where do you throw your garbage? 

5. Who cleans your class room?

B. Content

Teacher background information

Children spent most of their day at school. Good hygiene habits at school 

are important in ensuring a healthy learning environment benefiting both 

learning and health. However, schools may have :

No (Non-existent or insufficient) water supply, sanitation and hand 

washing facilities

Toilets that are not adapted to the needs of the children, especially for 

girls and disabled children

Unsafe water supply and hence poor sanitation facilities

Unhealthy or dirty classrooms and school compounds/grounds.

Children with poor hand washing habits and other poor hygiene 

practices.

With such poor conditions, schools become unsafe places where diseases 

are transmitted/spread. Therefore it is important to educate the children 

on the importance of keeping their school environment neat and clean so 

that such practices can be transferred to their home and community.

Text that can be used for learners:

Our school is a precious place to us as we spend lots of time learning and 

playing at school. All our friends join us and we must make sure that we 

keep our school and classroom clean at all times. 

Why do we have to keep it clean? Ask learners

Yes because if it is not clean many germs that live in filth grow and can 

cause many diseases/illnesses. We can stop this from happening by 

having good hygiene habits at school. What are some good habits?

Yes washing our hands before eating, and after using the toilet and even 

after playing on the playground! We should also learn how to use the 

�

�

�

�

�

Awareness of cleanliness at 
school.

Having good hygiene habits 
(right conduct).

toilets properly and not leaving them dirty. We should not litter our school 

and have good habits of throwing dirt into the dirt bins and not on the 

floor or in the drains or even into the toilet. Why do we not throw litter 

into the toilet?

Yes it makes us flush the toilet unnecessarily and cause us to waste water. 

The papers may also be too big and block the toilet. We must therefore be 

good and practice good habits in our school. This will help us have a clean 

school and will stop germs from causing illness to anyone at school.

Caring for school 
environment

Having concern for 
everyone at school.

C. Activities 

How Clean our School is?

Children make a tour at school compound and observe drinking water 

facilities, toilet environment and garbage disposal practice at the school. 

They have to especially make notes on the following:

1.How is the condition of the place at school where you drink water? 

2.How is the condition of toilet in the school?

3.Do you have plenty of water in your toilet? 

4.Where do you wash your hand after toilet?

5.Where do you throw your garbage? 

6.Who cleans your class room?

Discuss in a group what they have observed and what needs to be 

improved and their roles for improvement.

D. Did you know?/ Take home message

Good school hygiene keeps you healthy

E. Summary of the Values Elicited in the lesson

Awareness of Cleanliness

Having good hygiene habits

Caring for school environment

Caring that others do not get ill

F. Teaching Aids

G. Further references and web links

IRC/UNICEF (2004) School Sanitation and Hygiene Education - India, IRC 

Technical Paper Series 39, United Nations Children Fund (UNICEF) India 

and IRC International Water and Sanitation Centre, Delft, the 

Netherlands

IRC/UNICEF (2004) Life Skills- Based Hygiene Education, IRC 

International Water and Sanitation Centre, Delft, the Netherlands

The African Institute of Sathya Sai Education/UN Habitat (no date) Value 

Based Water, Sanitation and Hygiene Education Manual for Cities 
stParticipating in the Water for African Cities Programme (1  Draft), Junior 

Primary   



Values elicitationsContent and activities

Values elicitationsContent and activitiesAge Group : Lower Primary

Theme : Water Resource Management

Topic : Water Cycle/Water Sources

Objectives : To help learner to:

Understand how the same water is going round and round in nature

Identify the different sources of water in nature. 

�

�

A. Introduction to the lesson

This lesson contains information about different types of water sources 

and its characteristics. Basic information about rainwater and water cycle 

is also mentioned in this lesson. 

Introductory Activity

Where Does Water Come From

Start a discussion with the learners on the uses of water and the sources 

of water.

We all need water for drinking, washing our hands and face and many 

other human needs. 

Do you know where we get water for our use?

Show them photographs of various sources of water (Annex 5: Sources 

of Water)

Encourage the learners to identify the water sources and discuss.

We get water from rivers, streams, lakes, ponds or dams. These various 

places where we get water are called 'water sources'. Some of us get 

water at home in the taps. Others have to walk long distances to the 

water sources such as dams or rivers to get water for the family needs. 

These people are given the duty of getting water and sharing it with the 

family.

Do you know where the water in these various sources comes from? 

It comes from the rain that falls from the sky. In hot sunny days water 

rises up to the sky as invisible tiny drops (vapour) and join together to 

form clouds. When there is lots of water in these clouds, they fall back to 

the ground again filling our rivers, lakes and dams. Also, there is a lot of 

water below the ground. Some people far away from rivers or lakes make 

use of this water. Thus water circulates permanently in a cycle and the 

water we have today has been around for a long, long time.

Ask the students to come and write on black board different sources of 

water they know.

List these sources and ask them to arrange the sources in the order of 

proximity to their home.

Application of analysis 

learning and values 

clarification Through 

observation and 

identification.

B. Content

We all need water for drinking, washing our hands and face and to do 

many other things. Do you know where we get water for our use? Yes, we 

get it from rivers, streams, lakes, ponds or dams. These various places 

where we get water are called 'water source'. Some of us get water at 

home in the taps. Others have to walk long distances to the water sources 

such as dams or rivers to get water for the family needs. These people are 

given the duty of getting water and sharing it with the family.

Learners are introduced to 

the values of responsibility 

and of sharing.

Do you know where the water in these various sources comes from? Yes, 

it comes from the rain that falls from the sky. In hot sunny days water 

rises up to the sky as invisible tiny drops (vapour) and join together to 

form clouds. When there is lots of water in these clouds, they fall back to 

the ground again filling our rivers, lakes and dams. Also, there is a lot of 

water below the ground. Some people far away from rivers or lakes make 

use of this water. Thus water circulates permanently in a cycle and the 

water we have today has been around for a long long time.

Reinforcement of 

responsibility and 

considerate and wise use 

of water is mentioned.
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C. Activities

a. Teach the learners the following song

Raindrops falling

Raindrops falling

On the ground

On the ground

Pitter patter on the roof

Pitter patter on the roof

Water for all

Water for all.

(Source: The African Institute of Sathya Sai Education/UN Habitat)

b. The Formation of Rain

Conduct  the following activity to give students a better 

understanding of how water circulates, from oceans, rivers, ponds etc 

comes back to ground.

Ask the students to bring a transparent plastic bag and pour a 

teaspoon of water in to it.

Tie the mouth of the bag with thread

Place the bag in direct sunlight

Ask the students to observe beads of water forming on the top and 

the sides of the bag

Ask them how these droplets got there

Transfer the bag to a cooler place and ask them to observe what 

happens to the water droplets

Discuss evaporation and condensation of water in nature.  

Follow the experiment given in Annex 6 “Make a Bottle Garden” that 

illustrates the water cycle and how water circulates between the soil, 

plants and back again. Source: Umgeni Water (1999)

Discussion 

Summarize the activity by clearly stating the water cycle as observed 

through the experiment. Reinforce the messages that all life on earth is 

dependent on water, that water is part of the earth's natural cycles.

�

�

�

�

�

�

�

Application of inculcation of 

content awareness through 

song

The value of respect for 

the environment and its 

many elements is 

inculcated.

D. Did you know?/ Take home message

Water sources like springs, streams, rivers, lakes, wells, dams are some 

of the places where we get water for our daily use. 
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E. Summary of the Values Elicited in the lesson

A value of awareness, consideration, respect, responsibility and sharing 

is observed.

F. Teaching Aids

Flip charts on water sources

Blackboard

For formation of rain activity: 

A transparent plastic bag

A piece of thread to tie the bag

Items for making a bottle garden.

G. Further references and web links: 

IRC (2003) Water Stories, IRC International Water and Sanitation 

Centre, Delft, The Netherlands

UMGENI Water (1999), Creative Water Activities with recycled plastic 

bottles, National Water Week 20-26 March 2000, Umgeni Water and 

Department of Water Affairs and Forestry, South Africa

Values elicitationsContent and activities

Values elicitationsContent and activities

Age Group : Lower Primary

Theme : Water Resource Management

Topic : Water Quality and Water Pollution

Objectives : To help learners to:

Know how water becomes polluted/contaminated (unclean for 

use)

Know the various ways in which water becomes contaminated 

(made dirty/unclean for use ) 

�

�
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A. Introduction to the lesson

This lesson provides knowledge on various ways by which water source is 

polluted. Learners will understand how water is polluted in river, ponds or 

lakes around their home and school.

B. Content

Water is made dirty and unfit for our use when we throw waste like 

chocolate wrappers, food and other materials into rivers, lakes or dams. 

Similarly, when we urinate or defaecate near a water source, throwing 

away our garbage and even taking our pets to relieve near these water 

sources makes water dirty. We cannot use dirty water for drinking or 

cooking as it will make us sick. In addition, other animals living in the 

water like fish and ducks will also get sick or even die when we dirty the 

water they live in. Therefore, we must not throw waste or defaecate in or 

near any water sources. We should learn to become aware of our 

surroundings as well as of our water sources. These provide us with the 

water we need to perform our daily activities. So we should learn and also 

teach our brothers, sisters and friends good habits of not littering, 

urinating and defecating in or near our water sources.

Conclusion:  Learners are challenged with confirmation of content. This 

can be done by evaluation of content and values awareness. This can be 

achieved by asking; How does water become polluted?

How can we help avoid/stop this from happening?

Teacher can take a 

moment and ask learners 

what the right thing to do 

is?  The value of good 

habits/ manners (right 

conduct) is elicited.

Application of moral 

development to establish 

the reasoning of the 

learners

C. Activities

Demonstrate to learners the right way of disposing of their waste like use 

of a dustbin. It should be emphasized to them that a water body is not a 

dumping place for waste. 

This can be a skills 

development exercise 

whereby learners develop 

skill of keeping water 

sources clean and proper 

garbage disposal.

Introductory Activity

Show the picture (CAWST, 2004) as given in Annex 7 “How Water is 

Contaminated” to the learners and ask them to point out ways by which 

water is getting dirty. 

Encourage discussion by asking the following questions :

How many activities did you see in the pictures?

How water is getting dirty?

Do you like to swim in this water?

What will happen if you drink this water?

�

�

�

�

Application of analysis
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Values elicitationsContent and activities

If there is a water source near the school, the learners can be taken to the 

source where they can observe the condition of the source. Back in the 

class the students can discuss on what they saw and what they think was 

wrong in the water source. They could be asked what should be done to 

help improve the surrounding of the water source.

Action learning is applied 

by providing learners with 

opportunities for personal 

and social action based on 

their values

D. Did you know?/ Take home message

Clean water is our friend and dirty water is our enemy

E. Summary of the Values Elicited in the Lesson

Values of developing good habits (right conduct), conservation and 

helpfulness in protecting water sources. Action Learning eliciting learners 

personal values on presented with a challenge

F. Teaching Aids

Poster, dustbins in the class, water source near the school

Age Group : Lower Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Conservation and Use of Water

Objectives : To help learners to:

Have a general  awareness of the need to save (conserve) water

Develop a sense of using water wisely in all  their day-to-day activities 

�

�

22 23

G. Further references and web links: 

UNESCO/IHE (2003) Water the drop of life  learning by observing (CD)

Goodman DL (2003) Every Body Counts Every Drop Matters, United 

Nations Department of Public Information, New York, NY 10017.

Introductory Activity

Divide the class into small groups and demonstrate to each group how to 

wash their face and brush their teeth without allowing the tap water to 

run. Allow some of the learners to repeat this and show to their friends. Application of values 

clarification through 

simulation exercises

B. Content

Everyday at home we use water to drink, wash, cook, clean and to flush 

or pour away our waste in the toilet. We need a lot of water to keep 

ourselves clean and to flush away our waste in the toilets. We are going to 

learn how to carry out our daily duties at home and at the same time try 

to save water. Here are some ways in which we can save water at home 

while performing our daily activities.

1.You can save water in the loo:

You can save water in the loo by placing two large bottles filled with water 

or some bricks into the cistern. This reduces the volume of water used in 

flushing. When using the pour flush type toilets, we should not pour 

unnecessary amount of water in the toilet for example pouring a whole 

big bucket after urinating. We should also not use the toilet as a place to 

throw wastes.

2. Water on the run can be a waste:

A running tap or a tube well pumping out water while brushing your teeth 

can waste a lot of water. Instead you can fill a jug to brush and to wash 

your face with very little water!

3.You have the power to save in the shower:

Take a short shower and save water. Also, remember to close the tap 

while applying soap on your head or your body!

4.Half a tub can also do for a scrub:

A partially filled tub can be as much fun as a full tub. A good soapy scrub 

to keep you clean does not need a lot of water.

5. Don't be a drip! :

Drips and leaks waste heaps…  

Fix them for keeps!

6.Water the grass not the paths:

Water the roots…not the leaves or the pathways. 

If we follow these tips we can save a lot of water for all the other members 

of the family. You will become a responsible member of the family by 

doing this!

Learners are prompted into 

critical/analytical thinking 

and introduced to water 

conservation.

Resourcefulness; good 

habits and discrimination 

can be brought out here.

Reinforcement and 
development of good 
habits.

Good habits reinforced.

Resourcefulness and habit 
of conserving water.

Cleanliness and 
considerate use of water 
can be emphasized

Discrimination between 

considerate use of water 

and wastage can be 

brought out here

Consideration, duty and 

responsibility can be 

reinforced here

Values elicitationsContent and activities

A. Introduction to the lesson

This lesson provides learners on wastage of water occurring 

unintentionally during our daily life. It also provides various ways in 

which we can minimize water loss and conserve our water.
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C. Activity

a. Engage learners to form a circle.  Ask each one to identify an activity in 

their daily routine which requires the use of water like brushing teeth, 

bathing, washing clothes, watering plants, etc. 

b. Show the RAND Water movie “How much water do you use (file man 

and use of water.rm)?”-Activity 19

D. Did u know? / Take home message 

Use Water Wisely

E. Summary of the Values Elicited in the lesson

A large number of values can be elicited here. The teacher may select 

only two or three for purposes of emphasis.

The values elicited includes: Conservation, resourcefulness, 

discrimination, good habits, cleanliness, consideration, responsibility 

and duty

F. Teaching Aids

Multimedia

G. Further references and web links

http://cyberschoolbus.un.org/waterquiz/waterquiz4/index.asp

Values elicitationsContent and activities

Values elicitationsContent and activities

GUIDEBOOK 2   Human Values-based Water, Sanitation and Hygiene Education

Age Group : Lower Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Sanitation

Objectives : To help learners to:

Know what the purpose of toilets are

Know that most urban toilets use water for flushing. Learners should not flush 

unnecessarily.

�

�

A. Introduction to the lesson

This lesson describes the different types of toilets used in urban 

communities, ways of excreta disposal and water requirement for 

different types of toilet.

Introductory Activity

Show the picture “Types of Toilets” in Annex 8a and 8b to the learners. 

Ask them what they see in the pictures. 

Encourage discussion by asking the following questions to the students:

Which type of toilet they have at their home or school? 

How do they flush their excreta from toilet?

What is the difference between two toilets?

Where does wastewater flows after flushing?

� 

� 

� 

� 

Clarification of values and 

moral development is 

applied to tap in on 

learners existing values in 

discussion

B. Content

Toilets are places especially built for depositing and disposing off our 

exreta. We should always use a toilet and not go to open spaces. A safe 

sanitation system or safe excreta disposal prevents people from coming 

in contact with waste, removes bad smells and prevent flies in the 

environment.  By doing this we avoid disease and the spread of disease. 

Therefore using a toilet keeps us and our family healthy and protects the 

spread of germs contained in faeces. We should also use the toilet/s 

correctly and respect that the toilet is most useful to us in following good 

hygiene habits. We should also not be flushing the toilets unnecessarily.  

There are different types of toilets in use at home or in school and other 

parts of the world. All types of toilets need water to flush excreta. The use 

of water depends upon the type of toilets we have. We use very clean 

water in toilets to flush our excreta. We should therefore try to minimize 

use of water while flushing. Excreta from toilet are either collected into 

septic tank built within premises or drains out from home into sewer 

canals and goes to waste water treatment works. 

Understanding/ analysis

Good toilet habits/good 

hygiene habits. Respect for 

services the toilet 

provides.

Conservation
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C. Activity

Conduct a tour around school and community. Observe toilet facilities, 

sewer line or septic tanks. Explain the type of toilet and excreta disposal 

system.

D. Did u know?/ Take home message 

Remember! Use minimum water to flush toilet



Annex 1: Water in Our Lives
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Values elicitationsContent and activities

E. Summary of the Values Elicited in the lesson

Conservation

Respect

Service

Good habits/hygiene

F. Teaching Aids

Poster or pictures of toilets

G. Further references and web links:

http://www.who.int/water_sanitation_health/Documents/IWA/iwabook

chap5.htm

http://www.lboro.ac.uk/orgs/well/resources/fact-sheets/fact-sheets-

htm/%23lcsasg. htm

http://www.unesco.org/education/fresh



Annex 2: Water, Sanitation and Diseases Annex 3: Hand Washing
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Annex 4: Hand Washing Mechanism Annex 5: Sources of Water
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Palm to palm. Right palm over back
of left hand and left
palm over back of
right hand.

Palm to palm, fingers
interlaced.

Backs of fingers to
opposite hands.
Palms with fingers
interlocked.

Rotational rubbing of
right thumb clasped
in left palm and vice
versa.

Rotational rubbing,
backwards and
forwards with clasped
fingers of right hand in
left palm and
vice versa.



Annex 6: Make a Bottle Garden Annex 7: How Water is Contaminated
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Annex 8: Types of Toilets
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LESSON PLANS

UPPER PRIMARY
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Values elicitationsContent and activitiesAge Group : Upper Primary

Theme : Environmental Health in Urban Areas

Topic : Water is Life/Sanitation is Dignity

Topic focus : Importance of Water and sanitation

Objectives : To help learners to know and understand:

the importance of water

the importance of sanitation 

�

�

C. Activity

Sing this water song together!

Water is Life! Water is Death

The drops glistens on my finger
I long to taste it - to ease the

Fire on my cracked lips
Water is life -

Without it, I should die
Yet water is also death

This drop is full of bacteria -
Trachoma, bilharzias-names that
Strike terror in my young heart.
Safe water is free in some places

Here-it costs more than milk,
More than Coca-Cola!

Is that fair? Is that wise?
Is that sustainable?

Source: Goodman (2003)

D. Did you know? / Take home message

Did you know that your body is more water than anything else? The 

human body is 70% water! When the percent of water in your body 

changes, it affects your health.

Water is part of our body without it we can not survive. 

Lack of sanitation not only cause diseases but also threatens the safety 

and dignity especially of girls and women.  

Source: Goodman (2003)

E. Summary of the Values Elicited in the Lesso

Self Preservation

Responsibility/Duty

Dignity

Consideration

Individual values elicited through values clarification and analysis

G. Further references and web links

Goodman DL (2003) Every Body Counts Every Drop Matters, United 

Nations Department of Public Information, New York, NY 10017

www.unesco.org/water/wwap

http://www.rehydrate.org/dd/su31.htm

http://www.unesco.org/education/fresh
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Values elicitationsContent and activities

A. Introduction to the lesson 

This lesson summarizes the importance of water for survival of human 

beings and all living creatures. In addition, the lesson emphasizes that 

having and practicing proper sanitation is a dignity. 

B. Content

All living things are in some or other way have a relationship with water. 

Our body consists of 80 % water. It is important for the proper working of   

our bodies. Water, keeps our bodies free from waste, and maintains a 

normal body temperature. Trees are 70 % water and are reliant upon it as 

we are. Every living cell needs water. As various life forms need,  water  

to sustain life. Therefore the quality and quantity of water available  will 

affect  the survival of various living organisms. So we see that water is 

essential for life. Water is therefore necessary for preservation of life.

 We are all aware of its necessity, for drinking, for producing food, for 

washing-in essence for maintaining our health and dignity. Water is also 

required for producing many industrial products; for generating power, 

and for moving people and goods- all of which are important for the 

functioning of a modern, developed society.  Human dependency on 

water has increased with the increasing industrial demands. Humans 

have subsequently become the greatest consumer and contaminator of 

this natural resource. Water is essential for ensuring the integrity and 

sustainability of the Earth's ecosystem (UNESCO-WWAP, 2003).

Sanitation is equally important as is water. To date sanitation impacts on 

the safety and hygiene practices of people. In various parts of the world 

the lack of or improper functioning of sanitation has resulted in the 

occurrence of disease and further impinged on the dignity especially of 

females. Imagine having to squat in an open area as the result of the 

absence of sanitation? How would you feel about this?  As discussed, an 

important aspect of availability of sanitation facilities is that privacy and 

less embarrassment in front of others is important in maintaining ones 

dignity as an individual. However due to lack of adequate sanitation 

facilities, billions of people in the world are forced to open defaecation. 

Open defaecation is a very difficult situation especially for women as 

Importance of water and 
the essence of survival

Self-preservation

Necessity and human role 
/duty

Human dignity 
preservation

Application of moral 
development and values 
clarification through 
discussion

Consideration
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Introductory Activity

a. Carry out a discussion with learners about the meaning of "Life" & 

“Dignity" and relate the terms with water and sanitation.

b. Ask learners to narrate the experience of (or visualize/imagine) not 

having access to water and sanitation facilities. Ask learners to 

discuss what their immediate concerns be and how having good 

sanitation can relieved them of these concerns.
Application of moral 
development and analysis 
through discussion to create 
analytical thinking and 
conceptualizing their values

there is no privacy for them and they are always in threat of harassment 

by bad men. As women are unable to go for defaecation in daylight, they 

have to wait till it is dark and during these moments they are more 

vulnerable. Can you see how closely sanitation is related with the dignity 

of people especially women and girls? What are your feelings about water 

and sanitation in your area?  

Re-inforcement of the 
moral development by 
inquisition

Application of analysis and 
moral development through 
song

F. Teaching Aids
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Values elicitationsContent and activities

C. Activity

a. Show the video clips in “The Spirit of Water” (Refer. CD provided with 

the Guidebook) (UNESCO-IHE, 2003).

b. Narrate the following belief of the Hindu religion. Then encourage 

discussion among the learners on how their own religion recognizes 

water and its importance. 

According to Hindu beliefs, the Goddess descended to Earth in the 

form of a river in order to purify the souls of 60,000 dead princes. The 

River Ganges symbolizes purification for millions of Hindu around the 

world and many make their way to it, believing that drinking the 

waters will give them salvation (Goodman, 2003).

c.  Water and Religion 

Divide the class into groups. 

Ask each group  to explore 'water' in any one cultural element: 

Stories, Slokas, Songs, Proverbs, Rituals etc

Students should talk to people from different communities to 

understand the present situation in terms of sacredness of water, 

communities taking care of water bodies etc.  

Ask students to should develop poster presentations to share their 

findings on the theme of 'Water and Culture'.

Discussion and Values Elicitation

Let each group present their research and findings. 

Summarize the different cultural practices related to water. 

Traditionally, water has been treated as sacred and special for its life 

nurturing role across religions and cultures. These values are still visible 

in cultural practices. 

Ask the student whether these values are also reflected in the present 

day actual practices of water use and management in the city. 

Encourage students to think and discuss about which values and 

practices will help us keep our water resources well maintained. 

D. Did you know? / Take home message

Living creatures are nourished by food, and food is nourished by rain; 

rain itself is the water of life, which comes from selfless worship and 

service.  Bhagavad Gita (UNESCO-WWAP, 2003)

E. Summary of the Values Elicited in the Lesson

Usefulness, Respect, Unity in purpose, Conservation
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Values elicitationsContent and activities

Age Group : Upper Primary

Theme : Environmental Health in Urban Areas

Topic : Water and Culture/Religion

Objectives : To help learners to:

Understand the importance of water in various cultural/religious perspectives. �

A. Introduction to the lesson 

Water has been given great respect in all regions and cultures. This 

lesson highlights some of the examples about religious and cultural 

values of water.

Introductory Activity

Get the learners to relate to and list how water is used in their 

cultures. Learners can explore stories about water in various cultures.
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B. Content

The existence of springs and other sources of water have played a major 

role in determining human settlement. Rivers and lakes provided routes 

for transport of goods and people, later supplemented by canals. Falling 

water provided and continued to provide power for industry. The value 

of water, its costs, competition between different uses including its 

cultural and aesthetic aspects, all add further dimensions to the 

consideration of water resources (UNESCO-WWAP, 2003). 

Water forms an important part of every culture around the world. Water 

is respected by various cultures. Can you name some of the roles water 

plays in your culture? Irrespective of what culture people have, they 

cannot live without water and require it for many activities. Some of the 

roles of water in our culture are associated with (IHS South Africa, 

1999):

Food

Clothing

Shelter

Cleanliness and Health

Recreation and Enjoyment

Art and Tradition

Spirituality

Water has a central place in the practices and beliefs of many religions 

for two main reasons. Firstly, because water washes away impurities 

and pollutants and makes an object look as good as new and wipe away 

any signs of the previous pollutants.  Secondly, water is a primary 

building block of life. Without water there is no life. The importance of 

water is shown differently in different religions and beliefs but it is these 

two qualities of water that underlie its place in our cultures and faiths 

(www.thewaterpage.com).

Water shows us its unified role in diversity of cultures, religions and 

purposes. We could all also unify in our purpose to conserve this special 

and precious limited resource, Water. 

�

�

�

�

�

�

�

The value and usefulness 
of water can be explored.

Role and respect for water 
in religion and culture

Emphasis that despite the  

cultural diversity, they all 

have a common respect for 

water.

Unity in purpose

Conservation

Application of analysis and 
values clarification applied 
in discussion

F. Teaching Aids

Multimedia, Writing materials, chart papers and colour pens for poster 

presentations

G. Further references and web links

UNESCO-WWAP (2003) Water for people, water for life, The United 

Nation World Water Development Report, UNESCO/ Berghahn Books

Marks WE (2001) THE HOLY ORDER of WATER Healing Earths Waters and 

Ourselves, Bell Pond Books, PO Box 799, Great Barrington, MA 01230, USA

www.thewaterpage.com
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Values elicitationsContent and activities

Age Group : Upper Primary

Theme : Environmental Health in Urban Areas

Topic : Health and Hygiene

Objectives : To help learner to: 

Know and understand the role of water in good hygiene practices.

Know about transmission of diseases as a result of poor hygienic practice.

Demonstrate or relate applications of good hygiene practices.

�

�

�

A. Introduction to the Lesson 

Good hygienic practices are important for good health. This lesson will 

enable learners to expand their knowledge on the need for good health 

and hygiene practices. This lesson also provides skills on hygienic habits.

Introductory Activity

Make and show the F-chart (Annex 1) in the class room 

Ask students to form groups and come up with real stories of diseases like 

diarrhoea in their home or neighbourhood.

Ask students whether the family knew the reason for the disease. Can the 

students make the link between disease and water contamination after 

seeing the F-Chart?

What measures were taken by family members or neighbours for 

treatment of the ill person? Ask the students to suggest measures by 

looking carefully at the F Chart. Next, show them the 'Break the Chain of 

Contamination' (Annex 1a). Are the measures they suggested similar to 

those shown in the second chart? 

Discuss the hygiene practices required to lead a healthy living. Initiate a 

discussion among them on the important instances when hygienic 

behaviour is required. 

Discussion

Encourage discussion by asking following questions:

Where do you think this cycle starts? 

Why do you see this?

How do you think the family could break the cycle?

�

�

�

Application of analysis and 

values clarification through 

discussion.

B. Content

A germ is a microbe that causes disease. Not all microbes are germs. 

There are many microbes in our environment that do not, or only rarely, 

cause infection. In any homes there will be many millions of microbes 

including some germs. Good hygiene does not mean getting rid of all the 

germs in the whole house. Good hygiene means getting rid of as many 

germs as possible, where and when there is a risk of them spreading and 

causing infection. The unhygienic disposal of human excreta causes 

water borne diseases like cholera, dysentery, typhoid, bilharzia and 

gastro-enteritis. To prevent ourselves from such water-borne diseases, 

we need to look after our water and sanitation facility and also ensure 

good hygiene practices. Only then we can control the spread of disease 

causing microorganisms and live a healthy life. 

Let us now learn some important hygiene practices:

Good habits include having 

good sanitation habits 

which are good hygiene 

habits!

Awareness is created of 

the need for practicing 

good hygiene habits in 

order to benefit from it 

Respect and care for 

facilities can be brought 

out here Responsibility and 

good hygiene habits can be 

emphasized
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1. In the kitchen

Always keep your food and water covered to prevent 

contamination by flies and dirt and store in a clean place

Always wash all raw food and utensils with clean water

Always wash your hands before preparing food or handling 

drinking water

Keep all kitchen surfaces and clothes clean, dry and sanitized. This 

will ensure that you have a germ free kitchen

2. In the toilet

Always keep your toilet pans or seats clean to reduce breeding of 

germs and discourage flies

Avoid contact of the hand with the water in the bucket 

Always accompany children when they use the toilets

Always wash your hands after going to the toilet

Regularly wash all bathroom and toilet surfaces thoroughly paying 

special attention to the toilet pan/seat and the bowl and the 

flushing handle or the water bucket and jug. Use a disinfectant to 

clean the inside of the bowl.

Dispose of the infants and young children's faeces safely in the 

toilet or bury it in the ground and cover with soil. 

3. General health practices

Keep your nails short. Dirt stays under your nails that contaminate 

food

Wash your hands with soap/ash and water after using a toilet, 

before handling food, before and after changing a baby's nappy 

and before eating

Bathe regularly with enough water

Ensure that food, water and cooking utensils are kept clean all the 

time

Do not eat in the toilet

Clean drains regularly. Take out the grid and scrub with a 

disinfectant.

(Source: Umgeni Water, 2002)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Reinforcement of good 

hygiene habits and 

responsible action to 

maintenance and 

cleanliness of the facility 

Emphasize self help and 

safety through developing 

good hygiene habits in 

your home and generally

C. Activity

Hand washing 

Recollect the hand washing activity done in previous class. The figures 

(ICNA and IFH, 2003) “Hand Washing Mechanisms” in Annex 2 show the 

rubbing mechanisms while hand washing.

a. Demonstrate to the learners the correct way of hand washing. Divide 

the students in small groups of 5 each.

Take them to the washbasin or the water tap in the school. Take 

soap/ash or the locally used material for hand washing and a clean 

towel for the purpose. As a teacher first demonstrate to them the 

correct way of hand washing. Allow some of the learners to 

demonstrate the same to their friends. 

i. Wet both hands

ii. Apply soap/ash

Application of Action 

learning and inculcation of 

good hygiene habits 

through demonstration.

Values elicitationsContent and activities



GUIDEBOOK 2   Human Values-based Water, Sanitation and Hygiene Education

Values elicitationsContent and activities

Application of analysis  

through engaging thought 

processes.

D. Did you know? / Take home message

Safer excreta disposal led to a reduction of child Diarrhoea of up to 

36%

Better hygiene through hand washing, food protection and domestic 

hygiene brought a reduction of 33% 

Improved water supply led to a reduction of 15-20%

�

�

�

E. Summary of the Values Elicited in the Lesson

Good Habits

Respect

Caring

Responsibility

Cleanliness

Self Help

Application of analysis, values clarification and inculcation.

F. Teaching Aids

Poster (F-Chart), soap/fresh ash, water, towel

G. Further references and web links

www.unesco.org/education/fresh

www.ifh-homehygiene.org

http://www.rehydrate.org/dd/su31.htm
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iii. Rub hands together for 15-30 seconds, paying particular attention 

to fingertips, thumbs, between the fingers and wrists.

iv. Rinse well and dry thoroughly with a clean towel or air dry    

b. Individual activity

Stopping the spread of diseases

Think about the five ways that germs can move from faeces to our 

mouths: from our fingers, from our food, from fluid (water) we drink, 

from flies' feet, from the fields. Try to think of ways that you could stop 

germs from spreading in each case. Draw a table like the following one 

in your exercise book and then write down your ideas. We have put in 

one idea to show you how to do it.

How germs spread How to stop the spread of germs

From our fingers … Wash your hands after going to the toilet.

From the fluid we drink 

From our food …

From flies' feet …

From the fields …

Source: The African Institute of Sathya Sai Education/UN Habitat

Values elicitationsContent and activities

Age Group : Upper Primary

Theme : Environmental Health in Urban Areas

Topic : Water Sanitation and Diseases

Objectives : To help learners be: 

Familiar with  diseases  caused as the result of lack of sanitation and lack of 

safe drinking water 

Able to understand some of the social burdens resulting from lack of safe 

water and sanitation

�

�

Introductory Activity

Show the picture (CAWST, 2004) in Annex 3 “Water, Sanitation and 

Diseases” to the learners and ask them what they see? What happens to 

the children after drinking water collected from the river? List down few 

diseases caused by dirty water. 

Application of analysis and 

moral development 

through discussion and 

enquiry.

B. Content

Water-borne pathogens are disease causing organisms like bacteria, 

viruses and protozoa. These pathogens are transmitted when people 

consume water contaminated with human or animal excreta. Water is 

contaminated when we dispose of excreta and community liquid wastes 

in an unhygienic manner. Most waterborne diseases usually infect the 

digestive system, especially the intestines. Some of these are dysentery, 

diarrhea, cholera and typhoid. Diarrhoeal disease is the most deadly of 

the water and sanitation diseases and over two million people every year 

die from it. It is therefore important to be aware of the causes of these 

diseases and to act with consideration to not contaminate or dispose of 

any faecal or waste in an unhygienic manner.

Children are most vulnerable to the diseases that result from a lack of 

water, dirty water and poor sanitation. In developing countries each child 

has an average of ten attacks of Diarrhoea before the age of five. What 

can be done to avoid this?

Malnourished children are more vulnerable to disease, and prone to 

Diarrhoea, pneumonia, measles and malaria. These four diseases, plus 

malnutrition, account for seven out of ten childhood deaths in developing 

countries. Diarrhoea is the second most serious killer of children under 

five worldwide (after pneumonia) but in most cases it can be prevented or 

treated.

Children's ill health places an increased burden of care on the women and 

girls who look after them, adding to their already heavy workload. This 

and the time spent collecting water can prevent women from earning 

money which can in turn mean that they are unable to afford to send their 

children to school. What are your feelings about this? How can we help or 

contribute to avoid this?

A lack of water also means that children cannot wash often enough and 

suffer from diseases as a result. These include skin diseases like scabies 

and eye infections such as trachoma, the largest cause of preventable 

blindness in the developing world.

Consideration and right 

conduct (hygienic conduct)

Application of Analysis 

through discussion.

Application of Moral 

development and values 

clarification through 

interactive discussion.

A. Introduction to the Lesson

This lesson will enable learners to know about water borne diseases which 

are transmitted due to lack of proper sanitation and lack of safe drinking 

water. This lesson also describes some of the social burdens due to 

suffering from water borne diseases. Learners are also introduced to 

diarrhoeal disease and its prevention method.
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Values elicitationsContent and activities

Providing children with clean and accessible water and toilet facilities 

changes their lives. The availability of clean water services makes living 

hygienically possible. Therefore it is important to appreciate the services 

we have. Their health improves; they have more time with their families 

and more regular and varied meals. They have time to go to school and 

gain an education; sometimes they have time to simply play

Diarrhoea

People who have Diarrhoea lose water quickly because their stools 

contain more water than usual. Sometimes people who have Diarrhoea 

also vomit. This makes them lose water even more quickly. It is important 

to replace this lost water so that these people do not become too 

dehydrated; this means that there is not enough water in the body for it 

to work normally. If there is not sufficient water in the body to work 

normally it may result in death. This is the reason why there is much 

concern to when people develop diarrhoea. Diarrhoea is especially 

dangerous for small children. Their bodies are so small that they can 

become dehydrated very quickly. However, by providing one of the 

following liquids as soon as diarrhea begins, one can prevent a child or 

adult from becoming dehydrated. 

Breast milk

Thin soup or very thin porridge

The water which is left over when you cook rice or maize

Clean water 

Fruit juice

Weak, black tea with no sugar

Home rehydration solution 

 

(www.wateraid.org.uk)

�

�

�

�

�

�

�

Appreciation of services

Concern for health of 

others.

Self-help and initiative 

C. Activity

Learning how to prepare oral dehydration solution which can be given to 

adults and children who have diarrhea.

Making the home rehydration solution

Explain to students the critical condition diarrhoea and dehydration can 

cause and that it can even be fatal. Diarrhoea takes away nutrition and 

water from the body. Explain the following methods of preventing 

dehydration and how to make rehydration solution at home. (Follow steps 

mentioned in Annex 4)

1. Wash your hands  

2. Pour one liter of clean water into a bottle

3. Add 8 teaspoons of sugar to the water in the bottle

4. Add one teaspoon of salt to the water

5. Make sure the salt and sugar are dissolved

6. Taste the drink. It should not be more salty than tears

REMEMBER:

DON'T USE TOO MUCH SUGAR: THIS COULD MAKE THE DIARRHOEA 

WORSE.

Source: The African Institute of Sathya Sai Education/UN HABITAT

Application through Action  

learning
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10 Things you should know about Rehydrating a child

1. Wash your hands with soap and water before preparing solution.

2. Prepare a solution, in a clean pot, by mixing

- one teaspoon salt and 8 teaspoons sugar   

or

 - 1 packet of Oral Rehydration Salts (ORS)

- with one liter of clean drinking or boiled water (after cooled)

- Stir the mixture till all the contents dissolve. 

3. Wash your hands and the baby's hands with soap and water before 

feeding solution. 

4. Give the sick child as much of the solution as it needs, in small 

amounts frequently. 

5. Give child alternately other fluids - such as breast milk and juices.

6. Continue to give solids if child is four months or older.

7. If the child still needs ORS after 24 hours, make a fresh solution.

8. ORS does not stop diarrhoea. It prevents the body from drying up. 

The diarrhoea will stop by itself.

9. If the child vomits, wait ten minutes and give it ORS again. Usually 

vomiting will stop. 

10. If diarrhoea increases and /or vomiting persist, take the child to a 

health clinic.     www.rehydrate.org

D. Did you know? / Take home message

No single measure would do more to reduce disease and save lives in 

the developing world than bringing safe water and adequate 

sanitation to all.  UN Secretary General Kofi Annan

6000 children die everyday from diseases that can be prevented by 

improved water and sanitation

At any one time, half of the world's hospital beds are occupied by 

patients suffering from water- borne diseases. 

Source: Goodman (2003) 

�

�

�

E. Summary of the Values Elicited in the Lesson

Appreciation, Self help, Concern for others, Initiative

Application of action learning, analysis, values clarification and moral 

development

F. Teaching Aids

ORS Packets, Sugar, Salt, Teaspoon, Water

G. Further reference and web links

www.un.org/Pubs/CyberSchoolBus/worldhealthday2003/index_full.asp

www.wateraid.org.uk

http://www.rehydrate.org/dd/su31.htm

http://www.unesco.org/education/fresh

Values elicitationsContent and activities
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Age Group : Upper Primary

Theme : Water Resource Management for Urban Areas

Topic : Water Cycle/Sources

Objectives : To help learners:

Know and understand the water cycle. 

Know the various sources of water and appreciate that fresh water resources 

are limited 

�

�

A. Introduction to the Lesson

This lesson describes about the water cycle, the various sources of water 

and global water stock. 

Introductory Activity

Tell the learners the story of the water journey of Sploosh with the help of 

PowerPoint or flipcharts (Refer to Annex 5 (also provided in 

accompanying  CD “Water Journey of Sploosh”). 

Source: IHS South Africa (2003) 

B. Content

Water has nurtured life on our planet since the beginning of time. Water is 

ancient and it has been around and around in the circle of life for over 4.6 

billion years. There is no such thing as new water. The same drops of 

water is recycled and renewed over time. Do you know that the water you 

are drinking today may have once been a wading pond for the dinosaurs! 

(Goodman, 2003) 

So how is this same water being recycled for so many billions of years? To 

understand this we have to know the water cycle. When the sun heats up 

the water in lakes or river or oceans, it changes to a gaseous state called 

water vapour, which rises up in the sky and is carried away by the wind. 

This process of conversion of water from liquid to gaseous state is called 

'evaporation'. High up in the sky it is cool and so the water vapour cools 

down too and gets converted into tiny water droplets. This cooling down 

of water vapour into water droplets is called 'condensation'. Many of 

these tiny droplets unite to form clouds. When the clouds become bigger 

and heavier, the water droplets fall down to earth as rain or as hails 

stones or even snow if the temperature is very low. Water falling back to 

the earth in this way is called 'precipitation'. So we see that water is 

passing through many forms to be able to be available for us.

The rain water moves down through mountains and valleys as waterfalls 

and as streams, through villages and cities forming larger rivers as it gets 

to the plains enduring many difficulties before eventually draining into 

the sea and thus the cycle goes on and on…. All this water tumbling down 

through the waterfalls and gushing away as streams and rivers and 

forming lakes and ponds is called 'surface water'. 

A lot of water also seeps down into the ground through the soil when rain 

falls down on open areas like forests and fields. Also, water from streams 

and rivers and lakes and ponds also seep into the ground. All this water is 

stored deep beneath our feet. Such water is called groundwater. 

Sometimes, the groundwater bubbles out as a spring, which again flows 

as surface water! We see that there is a never ending journey that water 

has to travel. Can we be like the water droplets and endure many 

difficulties in our efforts to look after our water sources and to help others 

to have access to clean water? 

The value of continuous 

and timeless service of 

water can be introduced 

here..the value of truth, 

that there is no new water, 

but the same water 

journeying back and forth 

to serve.

Application of analysis.

Value of unity can be 

expanded on here

Endurance as a value is 

elicited here. Patience can 

also be expanded on as a 

value that water has on its 

journey.

The value of endurance of 

water can be reinforced as 

water journey into the 

ground. 

However, all the water found on the Earth is not available for our use. 

Even though 3/4 of the Earth's surface is covered with water, 97% is salty 

water in oceans, 2% is ice and only about 1% is freshwater in lake, rivers 

and groundwater. So we see that out of the total water on Earth, only a 

very small fraction is available for our use. Therefore, we must be 

considerate and not waste water.

Water Cycle (Annex 6)
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C. Activity

a. Experiment on distribution of water on Earth:

To demonstrate to students the distribution of water on Earth. Divide 

the class into small groups. Ask each group to measure 2200 ml of 

water into a container. If a measuring cylinder is not available, a bottle 

of 200 ml capacity can be used.

Assume this 2200 ml represents the total water available on Earth. 

Now, ask them to take out 12 spoonfuls of water into a small 

Application of action 

learning and analysis 

through activity.

Reinforcement of 

endurance, and reflection 

on our attitudes towards 

water

Truth/ fact about available 

water is emphasised and 

consideration is elicited 

here.

Source:www.groundwater.org/kc/gwwatercycle.html

Water Cycle

precipitation

condensation

runoff

recharge or
infiltration

water table

evaporation

aquifer

groundwater flow discharge area

Source: UNCHS, SWD and SIDA (2004)

Water Availability (Annex 7)

3%
Fresh water

97% 
Salt water

2%
Ice

1%
Available for drinking
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transparent container. This is the total amount of fresh water on the 

earth including the water found in lakes, rivers and ice caps and as 

groundwater. The remaining water in the large container represents 

salty water found in oceans and seas.  

From the container with 12 spoonfuls of water, let the learner's 

measure out two spoonfuls into a dish. This represents the 

groundwater. 

Let the students take another dish and remove into it half a spoon of 

water from the container, which now has 10 spoonfuls of water. This 

represents the water found on the surface of the Earth in freshwater 

lakes. 

From the remaining water in the smaller container, let the students 

remove one drop using a dropper. This drop represents the amount to 

be found in rivers. 

The smaller container will now have about nine spoonfuls of water left 

in it. This amount represents the amount stored in ice caps. Ask the 

students to compare the quantities of water in the various containers 

and discuss on the water available for our use on earth. 

(Source: CEE, 1994)

b.  Movie Clip from the Rand Water Video: Are you water wise? Activity 
_ _11  The Water Cycle  Rand Water Video

Application of analysis and 

moral development 

through movie clip activity.

D. Did you know?/ Take home message                                      

Even though 3/4 of the Earth's surface is covered with water, about 

97% is salty water in oceans, 2% is ice and only about 1% is 

freshwater in lake, rivers and groundwater. 

Out of the available freshwater, 95% is present as groundwater, 2% as 

soil moisture and only 3% in lakes, rivers- for our use!

�

�

E. Summary of the Values Elicited in the Lesson

Truth

Unity 

Endurance

Patience

Consideration

Application of analysis, action learning and moral development.

F. Teaching Aids

Blackboard, chalk, water containers, spoons, dropper, audio visual 

equipment, etc.

G. Further references and web links

http://ga.water.usgs.gov/edu/watercycle.html

www.kidzone.ws/water/

Age Group : Upper Primary

Theme : Water Resource Management for Urban Areas

Topic : Water Quality 

Objectives : To help learners know: 

the important water quality parameters.

how to go  about water quality auditing.

�

�

A. Introduction to the Lesson

This lesson provides learners information on quality of water and its 

importance with respect to its usage. It also introduces some of the 

important water quality parameters, which can easily be tested in the 

field or in the classroom. 

B. Content

Water quality may be defined as the degree of usefulness of water for a 

particular purpose. This definition takes into account the fact that even 

when water is polluted say with sewage, the water can be used for other 

purposes such as agriculture but is not suitable for use in homes. Thus 

the quality of water is measure of the substances contained in it in respect 

to what the water is intended to be used for.

Water quality can range from almost pure water from springs to heavily 

polluted water from industrial activities, salty seawater, etc. The 

usefulness of water is often gauged on the content of substances it 

contains. The water becomes more suitable or appreciated for various 

uses depending on what the contents are. The immediate environment 

like the air and soil influences the quality of the water. For example, soils 

of various types have different chemical properties and water stored 

between the pores of soil will adsorb some minerals to change its 

chemical properties. Water in soil with high content of sulphur, the water 

will smell like rotten egg. When water mixes with gases emitted from 

industries like oxides of nitrogen and sulphur, the resulting precipitation 

is acidic to the level that can destroy crops or vegetation. Therefore we 

can say that:

_All water has a quality  good, poor or average. The quality is affected 

by various factors, both natural and human related.

Natural factors involve soil type, rock formations and vegetatio

Human factors involve runoff from cities, houses, factories and farms

Source: UNCHS, SWD and SIDA (2004)

�

�

�

Usefulness and relevance 

can be discussed further.

Usefulness of water is 

determined by its quality 

so too people with good 

qualities are useful to 

society.

Learners know the 

importance of 

discriminating between 

good and poor quality 

water. Value of 

discrimination

48 49

Introductory Activity

Divide the learners into several groups. Let the learners collect water 

from different water sources. Some examples are:

Rainwater, Tap-water, water from a stream, well, stagnant pond, river in 

the countryside, river in the city, sea, etc. All the samples should be 

collected on the same day. Learners should collect each sample in a 

separate, transparent container and label it.

Ask each group to give a brief description of the source from which it was 

taken. They could also talk about the activities taking place at and around 

the source like people collecting water, animals drinking, birds 

swimming, people dumping waste nearby, etc.

Application of action 

learning allowing learners 

to become aware of and 

identify their own values 

and those of others.
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Application of action 

learning. 

Learners know the 

importance of 

discriminating between 

good and poor quality 

water.  

Self help by determining 

good from bad quality

D. Did you know? / Take home message

The quality of water is measure of the substances contained in it in 

respect to what the water is intended to be used for.

E. Summary of the Values Elicited in the Lesson

Value of usefulness

Discrimination 

Self help

Application of action learning

F. Teaching Aids 

Water bottle, marker, pH paper (litmus paper), beakers, stoves or heater, 

paper, pencil, muslin cloth, etc.

G. Further references and web links

http://www.wetcity.org/resources/reference.htm

www.aquatox.net

www.gwpforum.org

www.randwater.co.za

www.siwi.org
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C. Activity

Some simple tests are carried out on the water collected from different 

water sources for the introductory activity. 

Ask each group of the learners to carry out the following experiments 

with each sample of water and to note down their observations and 

results. A sample of distilled water should be kept as a control (with which 

other samples can be compared).

i. Colour: The learners should observe the colour of the water in the 

transparent container against a white background

ii. Odour: Does the water smell pungent, of rotten eggs, of rotten or 

decaying vegetables or is it odorless?

iii. Turbidity: The water should be observed against a white 

background to see whether it is clear or not

iv. Presence of suspended solid particles: Let the learners filter 

the water through a clean white muslin cloth to check for any 

residue left on the cloth

v. Presence of dissolved particles: Let the learners evaporate 

100ml to 250ml of water in a clean, transparent container to check 

for any residue left in the container.

vi. Acidic, alkaline or neutral: Let the learners use litmus paper to 

check whether the water is acidic, alkaline or neutral. A change in 

the colour of the litmus paper from red to blue indicates alkalinity, 

from blue to red indicates acidity and no change indicates that the 

water is neutral.

vii. Presence of dissolved air in water: Let the learners warm 

100ml to 250ml of water in a clear transparent container. The 

water should be warmed below the boiling point to check for the 

presence of dissolved air bubbles adhering to the sides of the 

container.

viii. Hard or soft water: Let the learners take about 100ml of water 

and put some soap powder into it. Let them observe and see if it 

gives lather easily with soap. If it does the water is soft otherwise it 

is hard water.

Source Odour Colour Turbidity Solid Dissolved Acidic/ Dissolved 

particles particles alkaline air

Neutral

Let the learners compare their observations and results from the 

experiments with various samples of water. Based on this ask the 

learners to differentiate between the different types of water collected 

from the various sources. Ask the learners to briefly describe the quality 

of the water from the various sources and the possible uses of each 

quality of water. 

If possible, learners can be taken to different water sources where they 

can observe plants and animals living around and in these water sources. 

Let the learners correlate the quality if the water from each water source 

to the kind of plant and animal life it supports.

(Source: CEE, 1994)
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Age Group : Upper Primary

Theme : Water Resource Management for Urban Areas

Topic : Water Pollution

Objectives : To help learners know

how water becomes polluted.

how polluted water affects our lives.

�

�

A. Introduction to the Lesson

This lesson introduces the learners to some of the ways in which water is 

polluted and how it affects lives of living things including humans. 

Introductory Activity

Ask a learner to read the opening paragraph of the following story. 

It was the weekly meeting of 'The Clue Hunters'  a club of four young 

detectives. “What are the new cases for investigation this week?” asked 

the leader. “Our local newspapers are reporting that the pond at the end 

of the town is turning red. Cattle, which drink water from it, are falling 

seriously ill. I think we must investigate who and what is leading to this 

pollution and how it can be stopped. Some local industry is suspected, but 

no one is sure.” 

The club members agreed that it was indeed important to investigate 

this…

Ask the learners to continue the story describing how they traced the 

culprits, how the water was cleaned and how future pollution was 

stopped.

Source: CEE, 1994.

Application through 

analysis and moral 

development through story 

and completion illustrating 

their inherent beliefs and 

values.

B. Content

Polluted water is not safe and healthy for people and animals to drink or to 

use it for other purposes. It also threatens the life of the plants and 

deteriorates the environment quality. Polluted water is particularly 

dangerous to aquatic plants and animals, living in water or near the banks 

of rivers and dams, as they directly depend on the water for survival. It is 

also a problem for industrial use since many industrial processes require 

clean water.

Water can be polluted either naturally or due to human activities. The 

things that can cause water pollution can be divided into two main 

groups: germs and chemicals. Germs are very small organisms that 

cause diseases such as malaria, cholera and bilharzia. Chemicals are 

poisons that are mainly produced by industries. 

We pollute our water sources in various ways. We pollute our surface 

water sources with human and animal excreta. When toilets like pit 

latrines are not properly built, human waste leaks into the soil and 

pollutes the groundwater too. Bathing, cleaning and washing along the 

banks of ponds, lakes, rivers also pollute the water. So does the discharge 

of industrial waste. Water pollution can also be caused due to surface run 

off from agricultural fields using chemical fertilizers and pesticides. Many 

of these pollutants seep through the ground and contaminate 

groundwater as well (CEE, 1994).

We should realize that the health of our environment is important for our 

survival and therefore each one of us should bear the responsibility of 

protecting our water systems and conserving it for all life forms and for 

other human beings to sustain life on earth. 

Educator can elicit from 

learners if these actions 

are righteous conduct of 

humans to their 

environment?

The value of human's 

inter-relationship with the 

environment, humans 

dependency on the 

environment for survival 

and the need for humans 

to act responsibly and with 

consideration to his/her 

environment

Values of consideration for 

others and concern for the 

environment can be 

brought out here.

The importance of 

consideration for the 

environment, concern for 

others

C. Activity 

“Water is the universal solvent”

Let us experience how many contaminates are not visible to the eye. 

Fill a clear cup or mug, a liter jug and three quarters of a 4 liters jar with 

water. Add and stir two drops of red food coloring (or some other coloring 

material), which can dissolve in water to the cup filled with water. Pour 

half of the mixture in the cup into the liter jug and stir. Pour half of the 

mixture from the jug into the jar and stir or shake the mixture. 

Compare the colour of the water left in the cup to the water in the 4 liter 

jar. The water in the cup is dark red and the jug is lighter and in the jar it is 

faintly visible. 

The red of the pollutant has been diluted because of the solvency of the 

water. The same thing happens in a river where the water flows away 

from the easily identifiable contamination. Although the water looks 

clear, it may still create a health hazard for the animals, people and 

environment. 

As an extension to this experiment, add a cup of sugar to another jug of 

water and stir it in. The sugar will completely dissolve and will only be 

evident if someone drinks the water.

Discuss the findings with the students and how it can be related to the 

pollution of water sources.

Source: Goodman (2003)

Application of action 

learning through activity 

and discussion

D. Did you know? / Take home message 

Pollute the water- there is death and disease. Respect the water  there is 

life abundant and good health (Marks, 2001)

E. Summary of the Values Elicited in the Lesson

Right conduct/ Caring for environment

Environmental awareness

Responsibility 

Consideration

Application of action learning, analysis and moral development

F. Teaching Aids

Red liquid food coloring, clear cup or mug, clear 1 liter jar, clear 4 liters 

jar, water spoon, sugar 

G. Further references and web links

www.projectwet.org/watercourse

http://www.wetcity.org/resources/reference.htm
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Values elicitationsContent and activitiesAge Group : Upper Primary

Theme : Water Resource Management for Urban Areas

Topic : Water Usage in Cities

Objectives : To help learners:

Understand the various uses of water in cities�

A. Introduction to the Lesson

This lesson explains about the various uses of water in cities.  

Introductory Activity

Engage learners to form a circle. Ask the learners to recall one event that 

took place in the recent past associated with water. The other learners 

must think of ways in which water could be connected with this activity. 

For example "I received a letter". Possible discussion on this could be "The 

letter came by sea mail". The winning sentences are those, which have 

nothing to do with water- but are there any such?

List out all these uses of water on the blackboard. 

Source: CEE (1994)

Application of inculcation 

and values clarification

Culture and tradition

Throughout the world many cultures use water to perform their cultural 

obligations. Water is considered very sacred in most of the cultures and 

traditions and is respected for its importance to the various social groups. 

Can you give examples of how water is used in your culture or tradition? 

Power

Water plays an important role in generation of power-may it be in a 

hydropower plant for generation of electricity or in a nuclear reactor.

Recreation

Many of us enjoy water sports like swimming, fishing, surfing or jet 

skiing. Water games bring so much joy in our lives.

We now see that water is not only useful for us in our homes but for many 

other purposes. Water has a big responsibility to sustain the life of all 

living things on earth. We should also demonstrate our responsibility by 

treating water with respect. How can we show this? How can we help 

water carry out its responsibilities well? Yes, by conserving water!

B. Content

The total available fresh and usable water is limited on earth. But we have 

put a lot of demand on this limited resource. What do we mean by this? 

Out of the total amount of fresh water available for all creatures to share, 

the humans have many uses for water and continue to find more uses for 

it. Water is integrated in our lives so much that we may not even be 

conscious of its importance in our lives. 

When we think of the use of water, we invariably think of the personal 

uses like drinking, bathing and washing. When we think further then 

agriculture or power generation may come in our minds. If a serious 

thought is given, then we will realize that water is essential not only for 

our survival but also for other living things. Let us have a look at some of 

the uses of water:  

Agriculture and farming:

Growing fruit and vegetables are dependant on adequate water supply. 

Farmers grow plants that are important for food and other materials for 

our use. Many crops like rice require a huge amount of water to grow. For 

example 5000 liters of water is required to grow a kilo of rice! Can any of 

you imagine what happens to the demand of water if the population of 

humans increases? It can be envisioned that with overuse of water little 

will be left for other forms of life. 

Industries:

Industrial activities are not possible without supply of large quantity of 

water. Industries are dependent on water either directly or indirectly. 

Water is needed for manufacturing and processing of numerous products 

like food, beverages, medicines, paper, textiles, etc. Can you name a few 

other examples of indirect uses of water? You can see how humans use 

water again in an indirect way. 

Transportation

Water is also used as a means of transportation. Water is used to 

transport heavy raw materials such as timber from one place to another; 

boat and ships transport its cargo and people from one place to another. 

The Eskimos are very dependent on frozen water for their transportation 

and livelihood.

Awareness and creating a 

spirit of inquiry is initiated 

here. The concept of 

Universal sharing of a 

limited resource can be 

brought out here

Introduction of multiple 

roles of water can be tied 

up with human being's 

multiple responsibility for 

this resource.

Educator reinforces the 

spirit of inquiry and 

creates an awareness of 

the limited amount of 

water that should be 

shared.

Awareness of usefulness of 

water can be emphasized 

here.

The multiple role of water 

and its service to human 

beings can be brought out 

here… learners can be 

asked how can they be of 

service to water 

(reciprocation of the good)

The value of cultural 

awareness can be elicited 

here and the non-bias 

nature of water can be 

emphasised as it serves 

many diverse cultures and 

traditions. 

Water gives us joy and 

satisfaction

The importance of water, 

its multiple roles and 

responsibilities and its 

reliability can be brought 

out here. The attitude of 

developing respect for this 

resource can be 

emphasized here.

C. Activity

Show the video clip “Man and Use of Water” (UNESCO-IHE, 2003) and 

encourage discussion on water uses in city. (Provided in accompanying 

CD)
Application of analysis and 

moral development

D. Did you know? / Take home message

On a worldwide scale, agriculture accounts for the greatest percentage of 

total fresh water withdrawn.

E. Summary of the Values Elicited in the Lesson

Spirit of Inquiry

Universal sharing

Usefulness

Cultural Awareness

Reliability and service

Application of inculcation, analysis and moral development

G. Further references and web links

UNESCO-WWAP (2003) Water for people, water for life, The United 

Nation World Water Development Report, UNESCO/ Berghahn Books
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F. Teaching Aids

Multimedia
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Values elicitationsContent and activitiesAge group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Water Abstraction/Sources

Objectives : To help learners:

Know which are water sources for cities

Know the consequences of over-abstraction of water for use in cities

�

�

A. Introduction to the Lesson

Water can be obtained and distributed from many sources such as 

rainwater, springs, deep and shallow wells and surface water. This lesson 

provides an overview of water sources for distribution in cities and the 

consequences of over extraction of groundwater.

Introductory Activity

Show the picture in Annex 8 “Water Sources” to the learners. Encourage 

them to discuss where water comes from when they turn on the tap to 

wash their hands, brush their teeth or take a refreshing drink?

Application of analysis 

through discussion.

Groundwater

Groundwater aquifers have become the major alternative to surface 

water sources for water abstraction for water supply systems. The 

aquifers can be tapped by drilling deep boreholes from where water is 

pumped out. However, groundwater resources are also often 

contaminated from domestic and industrial wastewater discharges. 

What are your suggestions to prevent this? In addition, with extraction of 

groundwater at a much faster rate than the natural rate of recharge 

problems like groundwater depletion and saltwater intrusion are 

becoming prominent in areas where groundwater is used in excessive 

amount. Let us look in a little more detail on two of the major impacts of 

over-abstraction of groundwater.

Degradation of water quality

Water pumped from lower levels frequently contains naturally occurring 

elements such as arsenic, fluoride and radon. At deeper levels, the 

earth's higher internal temperature allows these elements to dissolve in 

water, thus affecting the quality of the water. Along coastal areas, over 

drafting may cause the intrusion of salt water into aquifer, rendering the 

water no longer stable.

It is due to the above mentioned facts that humans must take care of 

nature and act according to rules and discipline set out by nature. Human 

beings are part of nature and should not act irresponsibly just to satisfy 

personal short-term gratification, which has a long-term negative impact 

on the environment.

Land subsidence 

Another consequence of over-abstraction is the prospect of land 

subsidence, in which the land surface cracks called fissures appear. When 

the water from an aquifer is drained, the unconsolidated alluvial sand and 

gravel begins to settle and the land surface could drop or subside, in 

some cases dramatically. Subsidence at the surface can damage homes 

and commercial structures and reduce property value. Underground, this 

settling process compacts the soil and reduces the storage capacity of 

aquifer, impeding natural recharge.

B. Content

Cities require a very large input of freshwater, depending upon the 

population size and their living standards. In addition, the type of 

economic activities also determines the amount of water required for 

cities (UNESCO-WWAP, 2003). To supply water for all these needs, water 

is abstracted from freshwater sources like streams, rivers, dams, deep 

aquifers, etc. However, meeting the demands of the different water users 

like domestic, industrial, etc. puts great pressures on these freshwater 

resources. As a result, many cities have to go deeper into groundwater 

sources and to distant surface water sources. But tapping water sources 

in such a way is very costly (UNESCO-WWAP, 2003). Many cities are now 

facing difficulties in obtaining sufficient freshwater as all nearby surface 

water sources have been tapped and/or groundwater resources are being 

drawn on much faster then the natural rate of recharge. Thus available 

groundwater is used up.  Many urban cities in developing countries do not 

have control over ground water abstraction since anyone can use the 

water if they can afford to drill a well. Therefore it is important for people 

to be informed of these consequences and with consideration for the 

aquifers overuse can be prevented. If over abstraction continues there 

will be no water left in these aquifers. So we should all join hands to 

conserve our water resources!!

Let us look at the major source of water and their abstractions for 

supply to the cities.

Surface water

Water can be made available by damming a natural rainwater catchment 

area, such as a valley and storing the water in the reservoir formed by the 

dam or diverting it to another reservoir. This initiative of storing natural 

rainwater by damming is a useful conservation effort. However, this and 

other surface water sources on which cities draw are mostly at risk in 

terms of quality. These sources can receive agricultural run off, human 

and livestock wastes or heavily polluted effluents from urban areas, 

industries or other upstream users. Such pollution sources can lead to 

numerous waterborne and water related diseases. In addition, with the 

growing demand for water, its unsustainable use and changes in the 

precipitation patterns surface water sources have become inadequate 

and not suitable to meet the demand.

Truth, understanding and 

awareness

Consideration and 

communication

Unity in conservation

Self-help by initiative 

Conservation

Awareness, reality, truth, 

and understanding the 

need for conservation 

through regulation and 

sharing limited 

resources,can be brought 

out here.

Application of moral 

development through 

interactive discussion.

Caring, conservation, act 

responsibly

C. Activity 

Show the learners the pairs of pictures (Annex 9a and 9b). Each pair has 

a theme relating to groundwater. Ask them to study the two pictures in 

each pair and to find the differences between the two. After doing this 

exercise, the learners will be able to:

Identify the differences between the pictures of each set 

Show a responsible attitude towards groundwater

Describe the message of each set of the pictures

Source: IHS South Africa (1999)

�

�

�

Application of values 

clarification through 

activity. Emphasis on 

responsibility.
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Initiative

D. Did you know? / Take home message

Worldwide water withdrawals from water bodies have risen from 250 

cubic meters/person/year in 1900 to over 700 cubic meters today

Source: www.ec.gc.ca/water/en/e_quickfacts.htm
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Age Group : Upper Primary

Theme : Urban water Supply and Sanitation for People

Topic : Water Treatment and Distribution

Objectives : To help learner

Know how water is treated.

Know how water is distributed. 

�

�

A. Introduction to the Lesson

In this lesson learners will know how water comes to the taps and how it 

is treated and distributed.

Introductory Activity

Tell the story of the Dripperty Drop on how it is treated in the water works 

before it is pumped into the taps of households. The story is called “How 

tap water is cleaned?” The story can be told to the learners with the help 

of PowerPoint or Flipcharts (Annex 10 “Dripperty Drop” flipcharts)(also 

provided in accompanying CD).

Source: Rand Water (2002)

B. Content

We get water from different sources. In the past, people collected only 

“sweet water”. They called it so because the water was clean and tasted 

pure and was safe to drink. Those people collected water in areas where 

they could hear it running over stones or dripping down rocks. In the past 

people had much respect for water as it is life sustaining and they did not 

pollute the water as we do today. Can you explain why this has changed? 

They walked for long distances to find this good pure water; it sometimes 

took days for them to carry the water. Today many of the rivers and 

streams have been polluted and such “sweet water” is rarely found. 

However, there are many people who still walk long distances in search of 

water for their daily usage. These people have shown a great spirit of 

sacrifice and caring for their families to obtain their daily supply of water. 

Do you think you could do the same?

People living in the cities and towns are fortunate, as they do not have to 

go in search of water. Water is brought in through pipelines to the taps in 

their houses. As they get water so easily, most people do not realize how 

much of work is put in by the water works to bring clean and safe drinking 

water to them. Therefore, we should also do our part by not polluting our 

water and by not wasting the water. We should also understand that it 

cost a lot to make water available in our homes and hence we should 

appreciate this service and pay our water bills. Would you prefer to pay 

for the pipeline supply of water directly to your home or walk to the water 

source daily to obtain your water? 

Let us now understand how the water comes to the taps in the houses. 

Water is tapped at the various sources like rivers, dams, lakes, etc. and in 

areas where water is not contaminated by human activities At the intake, 

there is a bar screen/rack where large particles like leaves, wood barks, 

rock fragments, etc. are trapped. Water flows through a channel to the 

water works where it flows into a mixing tank where chemicals are added 

and the water is mixed rapidly. From this tank it goes to another tank 

called flocculation tank where it is mixed more slowly so that the smaller 

particles in the water come together to form larger particles. These larger 

particles are allowed to settle in the sedimentation tank. The water is then 

Respect and 

conservation/preservation

Sacrifice and caring

Application of values 

clarification.

Appreciation of 

convenience.

Application of values 

clarification
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E. Summary of the Values Elicited in the Lesson

Truth, Awareness

Consideration, communication

Self-help, initiative

Conservation

Caring

Responsibility

Application of analysis and values clarification

F. Teaching Aids

Pictures see Annex8, 9a and 9b

G. Further references and web links

http://www.ec.gc.ca/water/e_main.html

http://www.groundwater.org/kc/kidsconserve.html
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Age Group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Wastewater Treatment and Reuse

Objectives : To help learners:

Know how wastewater is treated. 

Be made aware of the reuse of water

�

�

A. Introduction to the Lesson

In this lesson, learners will be able to realize how the water sources are 

being polluted and how the wastewater can be treated before discharging 

it into rivers and lakes

Introductory Activity

Show the PowerPoint/Flipchart on the wastewater treatment process. 

Discuss the treatment process and also discuss how easy it is to pollute 

water and equally difficult to treat it to make it clean for use again. 

(Annex 13 “Wastewater Treatment Process” flipcharts and powerpoint on 

accompanying CD) 

Source: Rand Water (2004/5)

Application of moral 

development, analysis and 

values clarification.

B. Content

Every possible use of water produces wastewater, which in absence of 

treatment pollutes our water sources like rivers and lakes. Pollution of 

these water sources not only affects the life forms in water but also has 

many negative impacts. Therefore to protect our water sources we 

should not discharge the wastewater into clean water sources. Instead 

the wastewater should first be treated before discharging it into the 

receiving water bodies. 

So how does a wastewater treatment work? Wastewater from different 

places like houses, industries, etc. is carried through network of pipes 

called sewers to the wastewater treatment works. Here the wastewater is 

treated and made clean to be put back into rivers. This wastewater can 

either be treated in a conventional treatment plant or natural system like 

constructed wetland system. Here, we will look at the various processes of 

wastewater treatment in the conventional wastewater treatment works. 

Duty, service, conservation 

of water.
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filtered and disinfected using chlorine. Water is now ready to be pumped 

into the distribution pipes to the households connected to these pipes. 

The appreciation and 

responsibility for paying 

for the services provided 

by the water companies 

and municipalities.

In many countries people are amazed to find out that all the water that 

comes into our houses, including that which we use to flush the toilets, is 

drinking water quality. This is the service that is provided to us by our 

water companies and our municipalities.

G. Further references and web links:

http://www.ec.gc.ca/water/en/info/pubs/NSKit/e_chap3.htm

D.  Did you know? / Take home message

Water supply system needs very high investments. Therefore, we should 

not waste water.

E. Summary of the Values Elicited in the Lesson

self preservation, initiative, Respect, conservation/preservation

Caring and appreciation

Application of values clarification and action learning
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C. Activity 

Play the water supply game (Annex 12 “Water Supply Game”)  

Source: Rand Water (2002)

Application of values 

clarification and action 

learning through games

F. Teaching Aids

Refer to materials required in the activity, multimedia

Wastewater Treatment Process (Annex 14)
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Source: UMGENI Water (2002)

Underground pipes, called sewers, take the waste water from our homes,
schools and offices to wastewater a works.

At the wastewater works, all the sewage is passed
through a metal grid, which sieves out unwanted
objects such as stones, wood, plastics and rubbish.

The sewage then flows into a settling tank
where floating air particles sink to the bottom.
These particles form sludge.

3a. Solids

Solids

The sludge is scraped form the settling 
tank and moved into the airtight 
digestion tanks. There a special bacteria 
feeds on it to ferment and turns into a 
gas called methane. Often this gas is 
turned into electricity which is used to 
drive the pumps at the wastewater plant.

Liquids

The liquid waste from the settling tank is 
taken to a filter bed of stones which is six feet 
deep. Rotating metal tubes spray the liquid 
waste on to the stones. Bacteria on these 
stones feed on the waste is the liquid, which 
cleans the water.

The digested sludge is 
removed from the digester 
and often sold as manure.

The liquid waste is passed through several more settling tanks. 
Eventually water is clean enough to be discharged back into 
the river, where it might be used further downstream by 
another town or pumped out to sea.

Water Treatment Process (Annex 11)

Source: UMGENI Water (1998)

Intake

Mixing
Coagulation and

Flocculation

Pre-treatment

Chlorination

Filtration
Storage

Distribution Home
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e. Secondary Settlement

The tiny organisms that feed on the nutrients in the bioreactors and some 

of the germs from human wastes cluster together and form heavy 

clumps. In the large secondary tanks water flow slows down very much 

allowing the clumps to sink to the bottom forming a brown layer called 

secondary sludge. The clear water is then sent for disinfection. The 

secondary sludge is dried to kill all the harmful microorganisms, which 

can then be used as fertilizer or for composting as the primary sludge.

We can see how much of hard work and dedication goes into cleaning 

wastewater and we should show our appreciation for this and also 

recognize that water has to go through so many processes in order for it 

to be useful to us again.

f. Disinfection

This involves the use of chemicals like chlorine or ozone gas, or exposure 

to UV light to further kill the remaining harmful microorganisms in the 

wastewater. Chlorine gas is the most commonly used disinfectant that is 

added to water in a disinfection tank.

g. Discharge

After disinfection, the wastewater is now safe to be discharged into a 

water body like rivers. 

It is through concern and respect that is entrusted to us is put back to 

nature to be of service to us once again.

Dedication, appreciation is 

brought out

Emphasis on concern, 

respect and service.

C. Activity 

Make a model of the wastewater treatment works and see how various 

pollutants are removed during a wastewater treatment process. (Annex 

15 “Making a Model of the Wastewater Treatment Works” flipcharts) 

Source: Rand Water (2002)

Application of action 

learning

D. Did you know? / Take home message

Minimize the consumption of water to reduce the amount of wastewater 

generated!

E. Summary of the Values Elicited in the Lesson

Duty, service

Discrimination

Conservation

Discipline

Discretion/ good habits/ Consideration

Dedication

Respect/ concern

Application of analysis and action learning

F. Teaching Aids

Multimedia, Flip Charts, also refer to apparatus and materials required in 

the activity “Making a Model of the Wastewater Treatment Works” 

G. Further references and web links

http://www.rehydrate.org/dd/su31.htm

GUIDEBOOK 2   Human Values-based Water, Sanitation and Hygiene Education

62 63

a. Screening 

The wastewater first passes through metal bar screens in the wastewater 

treatment plant. These screens trap large objects like rags, papers and 

plastics as the wastewater passes through the screen. This is the first 

step in the treatment process. The objects caught by the screens are 

removed and buried in a landfill. 

This is significant, as we should also screen things in our daily lives, such 

as discriminating between things that are right or wrong for us. So we 

should screen our thoughts and behaviour and only allow those, which 

are good to pass through, such as good actions like conserving water 

should go through, and thoughts of wasting water should be removed. 

b. Grit removal

After screening, the wastewater goes to the grit chamber where grits like 

stones, sand and soil are removed as the wastewater slows down slightly, 

allowing the heavy grit to sink to the bottom of the chamber. The grit 

could damage pumps, pipes and tanks in the treatment plant. The grit is 

taken to a landfill and buried.

Similarly in life there are some bad qualities that seem to be small that 

can later affect us, for example you may think that, littering your water 

source with small litter is not bad, but if it all accumulates over some time 

the entire water source would be filled with litter and not be able to serve 

us, we should discipline ourselves to not even allow the smallest bad 

habit to slip through us.

c. Primary Settlement

As the wastewater gets to the large primary settlements tanks, the flow is 

reduced allowing the fine solids from human wastes and some of the 

germs to settle to the bottom forming a thick grey layer called primary 

sludge. Light substances like oil and grease float to the surface where it is 

scraped off by a scraper and buried in a landfill. The primary sludge is 

removed from the bottom of the tank and treated where tiny 

microorganisms feed on it. In this process, some of the germs are also 

killed. After treatment, it is used as fertilizer or used for making compost. 

We should similarly use our discretion and get rid of bad qualities or 

habits.

d. Biological Treatment

In this process, a special mixture of tiny microorganisms is used to feed 

on the dissolved nutrients in the wastewater. This takes place in large 

tanks called bioreactors. Some of the germs in the wastewater die at this 

stage of the process because they cannot survive the conditions in the 

bioreactor. The following nutrients are removed at this stage:

1. Carbon (from human faeces)

2. Nitrogen (from human urine)

3. Phosphorus (from soaps)

When wastewater containing high concentration of dissolved nutrients is 

discharged into water bodies, it causes eutrophication where there is a 

fast growth of vegetation in the water bodies. In addition, millions of 

microorganisms start feeding on the waste. As a result there is a high 

demand for oxygen reducing the share for other life forms. This could 

lead to death of the ecosystem. In addition, when people consume the 

contaminated water downstream of the pollution source, they could be 

infected with many diseases due to the pathogenic microorganisms 

present in the human waste. 

It is thus important for us to be considerate and play our part and 

carrying out our duty conscientiously, minimal damage can be done to 

our natural resources.

Value of discrimination, 

good actions, conservation 

can be discussed

Value of discrimination can 

be reinforced. Discipline 

and service can be 

emphasized

Use of discretion and 

development of good 

habits can be mentioned 

here.

Consideration and duty  

can be reinforced as well 

as conservation can be 

emphasized

Values elicitationsContent and activities
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Age Group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Water Scarcity

Objectives : To help learner

Know what the causes of water shortages are.

Know what the impacts of the water shortages are.

�

�

A. Introduction to the Lesson

In this lesson, learners will realize some of reasons for water scarcity in 

many cities of the world. They will also realize that water scarcity is a 

burden for women and girls in a household.

Introductory Activity 

Tell the following story about a girl named Syombua to the learners.

Syombua is 12 years old. She comes from the Lveti hill of Machakos in 

Eastern province of Kenya. She is in primary seven at Muthini Primary 

School, which is 5 kilometers from her home. She is supposed to be in 

school by 7:30 am every morning.

Before she gets to school she has to attend to several domestic chores, 

one of which is to fetch water from a dry riverbed two kilometers away. To 

reach the water table, she has to scoop some sand from the riverbed. 

Once the water table is reached, some little dirty water starts to seep to 

the surface. She has to wait for sometime for the water to collect and 

clear up. Then she patiently draws water in little amounts using a 

calabash (natural spoon) to fill her container. 

Syombua then takes the water home.  At home, the water has to be used 

for cooking, washing utensils, washing clothes, drinking and watering 

livestock. Syombua feels weary because of the tedious routine of 

fetching water daily. She also always gets late for school. As a result of 

what Syombua goes through, she values her water so much. Although 

she loves to share it with her family members, she cautions them to use 

the water sparingly.

(Source: UN-HABITAT[a])

Application of moral 

development and values 

clarification through the 

story

Story emphasizes the 

value of water

B. Content

There is a limited amount of water available on the Earth. But we are 

misusing, wasting and polluting this precious and limited resource. Can 

you name ways in which water is misused, wasted and polluted? 

The demand for water is increasing due to rapid population growth, 

modern technologies and wasteful lifestyles. Earth's water resources is 

limited and do not increase with the increase in human populations. As a 

result of the population growth almost every country is confronted with a 

growing demand for water. Moreover, even though water supply is 

abundant globally, it is distributed unevenly and the scarcity is most 

prominent in developing countries. 

Households connected to reliable piped water systems spend no time at 

all fetching and carrying water. Family members, especially women and 

children of the households, have to allocate several hours a day to ensure 

that they have adequate amount of water in their houses for the day's 

use. If the water source is far they have to start their journey early 

morning when it is still dark to get there on time when the queue is still 

Value of truth/reality of 

uneven distribution of 

water

The responsibility and duty 

of various family members 

to obtain water and the 

social impact of this 

responsibility.

Appreciation of municipal 

or water company services 

can be emphasized.
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short. The long hours spent in collecting water is a particularly unwanted 

extra burden; especially since low income people often work very long 

hours. Queuing at a tap and carrying water from the tap to the home 

takes away time that could be used in earning an income, thus increasing 

the poverty level. Many girls have to skip school to collect water.

Source: UN-HABITAT (2003)

Conservation/ water 

saving can be elicited as 

only limited quantities of 

water can be physically 

carried as opposed to 

piped supply of water. 

C. Activity

Involve the learners in a discussion where they could talk on the following 

points. The trainer may be required to assess the local water situation 

and prepare accordingly.

Relate how they obtain their water

Who obtains water in their family?

Where do their neighbours get water?

Do they pay for this water?

Is there a water scarcity in their area?

How this water is used

Is this water shared with any other people?

How is this water disposed off?

How does a water scarcity happen?

How do they feel about the story they heard and how can we help to 

improve or avoid such situations.

A worksheet can be prepared for learners to take home and ask their 

elders/ parents and guardians:

How water is obtained now?

How did they obtain water in the past?

Was it always that women are responsible to obtained water? Why?  

How did they use their water

What did they do when there was a water scarcity?

What advice can the elders of the village give us on how to manage in 

times of water scarcity

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Application of action 

learning and  analysis 

through enquiry and 

discussion

D. Did you know? / Take home message

The average distance that the women in Africa and Asia walk to collect 

water is 6km and the weight of water they carry on their heads is 20kg

E. Summary of the Values Elicited in the Lesson 

Truth, reality

Appreciation, conservation, duty

Responsibility, gender sensitivity

Application of analysis, moral development and values clarification

F. Teaching Aids

G. Further references and web links

UNESCO-WWAP (2003) Water for people, water for life, The United 

Nation World Water Development Report, UNESCO/ Berghahn Books
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Age Group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Consumption and Use of Water

Objectives : To help learner

Know and understand what are the water demands for daily activities 

Become aware of conserving water at an individual level 

�

�

A. Introduction to the Lesson

This lesson gives awareness to the learners about the demand of water 

for the various daily activities. This lesson will also talk about conserving 

water at an individual level.

Introductory Activity

Engage learners to form a circle.  Ask them to think of some activities in 

their daily routine, which require the use of water (like brushing teeth, 

bathing, washing clothes, watering plants, etc). 

Let each learner in turn mime an activity involving the use of water within 

a given time. The other learners should guess the use of water being 

portrayed. List out all these uses of water on the blackboard (CEE, 1994).

Application of inculcation 

and values clarification 

through simulation

Introduce learner to reality 

and realistic attitude 

towards a limited resource

Application of analysis and 

values clarification through 

reflecting on our individual 

activities.

Spirit of inquiry is brought 

out here by getting 

learners to discover how 

much water is used and if 

it is used wisely and 

finding ways of saving 

water.

B. Content

Water is a limited resource and we must use it with care without 

unnecessarily wasting it. It is our responsibility as citizens to take 

initiatives for the best utilization of water leveling our homes. The chart 

below will give you an idea on how much water we use daily for various 

activities.

Purpose of use Amount Quality
(liter/person/day) required

Drinking and cooking 3 Highest quality

Dishwashing 10 High quality

Bathing, showering 57 High quality

Laundry 20 High quality

Cleaning 7 Low quality

Garden  3 Low quality

Toilet flushing 45 Lowest quality

The table is an example of quantities of water required for different 

activities in a fully plumbed house. From the table, you can see that of 

total water consumption, only 2% of water is used for drinking and 

cooking whereas 98% serves the purpose of sanitation and hygiene. 

About 45 liters of highest quality drinking water is poured into the toilet 

each day although for this purpose use of lowest quality water is 

sufficient. 

Before we can think about conserving water and using it wisely, we first 

have to identify where we are wasting water. At home and in school, we 

are unconsciously wasting a lot of water. Here are some of the ways we 

are wasting water:

1. We flush the toilet too many times to get rid of tissues and dirt

2. When bathing, we fill the tub full or we leave the shower or tap open 

when applying soap

Values elicitationsContent and activities

3. We leave the tap open while brushing our teeth or washing our face

4. We wash our cars with a hose

5. We water our gardens everyday and during the afternoons using a 

hose

6. We don't sweep up dirt, but instead want to wash it aside by hosing it 

with water

We must realize that we can save a considerable amount of water while 

performing the above mentioned activities. By conserving water and not 

wasting it, you can become a responsible person and also be an example 

for other people too who will also learn from you. If we can find out how 

much water we are using in school or at home, we will also be able to see 

how much water we are really wasting. We can think of ways in which we 

can save water in every activity we do in our daily life. Here are some 

tips:

Indoors:

1. Find other uses for water before letting it down the drain; eg watering 

the garden or washing outdoor drains and window sills.

2. Check on your taps regularly for any leaks and get then fixed.

3. Do not flush the toilet unnecessary. Put filled bottles or bricks in the 

cistern or reduce the amount of water poured into the toilet after each 

use.

4. Prefer to use minimum water using a bucket for bathing. In case you 

use a shower then take a short shower and install a low-flow shower. 

Avoid using a bath tub as showering is just as much fun as bathing in a 

tub and uses less water.

5. Don't let the tap run while washing your face or brushing your teeth. 

Use a cup or a jug for brushing and washing face.

6. Have a full load of clothes when using a washing machine

7. Wash vegetables in containers instead of washing them under a 

running tap.

Outdoors:

1. Water your garden early in the morning or late in the evening with a 

trigger nozzle or a bucket.

2. Don't water the paving, driveway or sidewalk. Water just the roots of 

the plants.

3. Have plants that are suited for our climate and that does not need 

much water to survive

4. Use a broom to clean leaves and other debris from your driveway or 

sidewalk. 

5. Wash car or your bicycle using a bucket instead of a hose. 

6. Do not waste the rainwater. Instead, collect it in tanks or ponds for use 

or recharge the groundwater.

Conservation, saving, 

responsibility and self  

help, initiative can be 

elicited here through 

discussion of tips and 

suggestions from learners.

C. Activity

Do an audit of the water use at your home with the help of your family 

(Annex 16 “Water Use Audit” sheets). 

Source: UNCHS, SWD and SIDA (2004)

Application of action 

learning and analysis 

through audit of water 

use.
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D. Did u know? / Take home message

Installing a low-flow showerhead saves between 200 to 300 liters a 

month. Cutting one minute from your shower time will save an 

additional 250 liters a month. 

Putting a brick into the toilet tank will lower the amount needed to fill 

the tank, saving 3 to 7 liters per person each day. Fixing a leaky toilet 

will save 70 liters a month, and a dripping faucet up to 200 liters a 

month.

Turning the faucet off while you brush saves 1 liter a brush.

Source: Cossi (1993) 

�

�

�

E. Summary of the Values Elicited in the Lesson

Reality, Spirit of inquiry,

Conservation/saving

Initiative , self help

Responsibility

Application of analysis, action learning and values clarification

F. Teaching Aids

Refer to the activity “Water Use Audit” for the required materials

G. Further references and web links

UNCHS, SWD and SIDA (2004) Water Audit - Quality and Quantity, 

United Nations Center for Human Settlements (UNCHS), Swedish Water 

Development (SWD) and Swedish International Development 

Cooperation Agency (Sida)
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Age Group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Household Water Treatment

Objectives : To help learner

Know some of the household drinking water treatment options 

Demonstrate  some simple household water treatment options

�

�

A. Introduction to the Lesson

This lesson explains about some of the treatment options like 

sedimentation, filtration, disinfection, etc. In addition, it also teaches 

methods of some of the treatment options. 

Introductory Activity

Ask the learners if they treat water in their houses before drinking. List 

down all the treatment options followed by the learners. After listing down 

the options, discuss on each option and its effectiveness. Rank these 

treatment methods according to the level of effectiveness on treating water.

Application of values 

clarification and analysis 

through inquiry and 

discussion.

B. Content

In many parts of the world, each individual household is often responsible 

for treating its own drinking water. Water supply systems in the 

developing countries often do not have a fully equipped water treatment 

facility. In such cases, water coming to the taps may not be fully safe for 

drinking. Also, many people in the developing countries do not have a 

piped water supply connection and have to bring it from other water 

sources, which might not be clean and safe for drinking. In such cases, 

treating water before drinking is very important to prevent ourselves 

from acquiring diseases due to the harmful germs that could be present in 

the water. People follow different treatment methods to make water safe 

for drinking. Some of the methods are:

Sedimentation

A simple method to improve water quality is by storing water and allowing 

suspended particles to settle down. This method is known as 

sedimentation. If water contains particles like sand, grit and dirt, we can 

leave the water in a container for some time to allow the particles to 

settle. Once the particles are settled the clean water is slowly transfer 

into another container and the remaining water can be used for washing. 

Bacteria often grow attached to particle surfaces. When we remove 

particles from water, a large number of bacteria can also be removed. 

This is a desirable process, especially if the water has a lot of suspended 

particles. For complete removal of pathogens, other water disinfection 

techniques should be adopted like Boiling, Chlorination, solar water 

disinfection and others. 

Just as the unwanted particles settle out and can be separated from the 

water; so too we can discriminate between right and wrong and leave 

wrong behind. 

Filtration

Filtration process removes the suspended particles as well as the 

germs/microorganisms from the water. There are different types of filters 

like the commercial ceramic candle filters. Where such commercial filters 

are unavailable, we can prepare household filters with the locally 

available materials like a drum, a pipe fitting, a tap, some gravel and 

sand.  Such type of filter is called a biosand filter. We can also use a cloth 

fabric to strain particles out of water. If the cloth is folded such that there 

are eight layers, the filtering of many harmful microorganisms like the 

cholera organisms can be very effective.  

Duty and responsibility can 

be elicited here.

Awareness of safety, 

cleanliness (quality) of 

water can be emphasised.

Resoucefulness and self 

help can be elicited

Value of discrimination can 

be elicited here. 

Separation of dirt etc from 

the water so too we have 

to separate right and 

wrong approaches to avoid 

water  contamination. 

Discrimination can be 

emphasised as to which is 

a desirable process and is 

helpful in ensuring safer 

water.
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Boiling

We can also boil water to kill the microorganisms in the water. The main 

disadvantage of boiling water is the large amount of energy required 

thereby making it economically and environmentally unsustainable.

Disinfection

Disinfection is another widely used water treatment method. In this 

method, we add chemicals like chlorine, iodine, etc. to water. If we add 

the required amount of the chemical to the water, many of the 

microorganisms will be killed. It is the most widely practiced method of 

treating water at the community and at household level.  The most 

popular disinfectant is free chlorine derived from liquid sodium 

hypochlorite or solid calcium hypochlorite, which is usually available and 

affordable.

Solar Disinfection (SODIS)

Solar water disinfection or SODIS is another disinfection method where 

no chemicals are required. The UV radiation and the temperature from 

the sun are utilized to destroy pathogenic bacteria and viruses present in 

the water. Water to be treated is filled in 1-2 liters transparent pet bottles 

and placed out in the sun for a whole day if sunny and for two days if 

cloudy. The water then becomes safe to drink. 

Discrimination can be 

extrapolated to an 

individual level to choosing 

the desirable action or 

conduct

Resourcefulness and self 

help can be reinforced

Environmental ; Energy 

and cost 

containment/ conservation 

can be reinforced 

Resourcefulness, 

usefulness of sunlight in 

disinfection can be 

emphasised.

C. Activity

a. Demonstrate to the learners the process of doing SODIS as shown in 

Annex 17 “SODIS Process”. Source: ENPHO

b. Follow a few steps to build simple water filter as provided in Annex 18 

“How to Build a Simple Water Filter” (UMGENI Water, 1998)

Application of action 

learning through 

demonstration

D. Did you know? / Take home message

The number of cholera cases in remote Bangladeshi villages was halved 

when local women poured drinking water, collected from rivers and ponds, 

through their old saris. The folded saris trapped more than 99 percent of the 

cholera causing bacteria, which, although tiny, attached itself to plankton to 

big to squeeze through the pores in the fabric. Tens of thousands of people 

die every year from dehydration caused by Cholera induced Diarrhoea and 

many lives could be saved by filtering water in this way

(http://cyberschoolbus.un.org/pufp/peru/activity2.asp).

E. Summary of the Values Elicited in the Lesson

Duty, Responsibility, Cleanliness,Resourcefulness, self-help

Discrimination, Environmental/Energy conservation

Application of values clarification, analysis and action learning

F. Teaching Aids

1 to 1.5 liters transparent PET bottles, water

G. Further references and web links

www.sandec.ch

http://www.rehydrate.org/dd/su31.htm
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Age Group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Sanitation

Objectives : To help learners

Identify and know the various types of sanitation facilities.�

A. Introduction to the Lesson

The lesson introduces learners to the different types of sanitation 

facilities available for use. 

Introductory Activity

Ask the learners about the type of toilet facility they have in their homes 

or they are aware about. Have any of the learners had experiences of 

different sanitation facilities? List down all the systems mentioned. Also 

ask them how these facilities are used.  

Application of analysis 

through inquiry and 

discussion.

B. Content

The main objective of disposing excreta in an appropriate manner is to 

avoid transmission of diseases. Even though the methods or techniques 

used to dispose excreta depends on local practices/norms or socio 

cultural factors, the main objective is to ensure a healthy and 

environmentally safe way of living. Hence much care should be taken 

when considering suitable sanitation methods that are both protective of 

the environment and against disease. Let us look at some of the types of 

sanitation facilities widely used by people around the world. 

Open Defaecation

In many places especially in slums, there is a lack of toilets in individual 

households. Community toilets are also not built in adequate numbers. 

Therefore, many people in the slums and from other areas lacking toilet 

facility still practice open defaecation. This practice poses a health 

hazard, causes degradation of environment and water sources. What can 

be done to help this situation? Learners give suggestions

Shallow Pit

A shallow pit as the name indicates is a shallow pit dug in the ground. 

After defaecation in these holes, it is covered with soil. Much deeper holes 

can be used for several weeks. The soil from digging the hole is heaped 

next to the hole which is used to cover the faeces. 

However, this is not a good toilet as flies are attracted here and breed in 

large numbers and hookworm larvae spread around the hole and can 

penetrate from soles of users if they are bare feet. 

Simple Pit Latrine

One of the simplest and cheapest means of disposing of human wastes is 

by using a simple pit latrine. If well designed and sited in the correct place 

with the proper maintenance it can significantly reduce feco-orally 

transmitted diseases. Fly is a nuisance if pit is wet and if there is no tight 

fitting cover over the squat hole. 

Ventilated Improved Pit (VIP) Latrine

This is similar to the simple pit latrine but has a ventilation pipe with a fly 

screen. 

Respect for cultural values.

Consideration for 

environment and people.

Awareness created. 

Helpfulness can be elicited.

Application of values 

clarification and analysis 

through discussion.

Health and hygiene 

awareness can be elicited 

here. Create concern and 

empathy for those in poor 

conditions.

Learners can be made of 

improvisation methods.

Awareness of human 

initiative and ability to 

improve sanitation and 

conservation 

simultaneously.
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Composting Latrine

In a composting toilet, excreta fall into a watertight tank/chamber, which 

has access for removal of composted waste. Urine can be diverted and 

collected separately for use as a fertilizer. Ash or other additives and 

kitchen waste is added after every defaecation. Under the right storage 

conditions and proper use of the toilet, the mixture will decompose to 

form a good soil conditioner.

Aqua-Privy

It has a watertight tank immediately under the latrine floor. Excreta drop 

directly into the tank through a pipe. The bottom of the pipe is submerged 

in the liquid in the tank, forming a water seal to prevent flies, mosquitoes 

and smell. The tank functions as a septic tank. Effluent usually infiltrates 

into the ground through a soak pit. Accumulated solid must be removed 

regularly. Enough water must be added to compensate for evaporation 

and leakage losses.

Cistern Flush and Pour Flush Latrine 

It is also a water seal toilet where the waste is washed away through a 

pipe system either to a sewer system or to a septic tank.  The waste from 

the sewer system may be treated in a treatment plant or discharged 

untreated into the rivers. Septic tank is an underground watertight tank, 

which is normally connected to the sewer system where the liquid 

overflow is connected to the sewer system. The solid stays back in the 

tank that requires to be emptied. Sufficient water is flushed either with a 

cistern (in case of cistern flush toilet) or with buckets (in case of pour 

flush toilet) to wash away the solids and to replenish the water seal. 

However, these types of water borne sanitation system are very 

expensive to construct, operate and maintain. A lot of money is required 

to lay out and maintain the pipe network and to construct and treat 

wastewater in wastewater treatment plants.

It is noted that over time people have developed more complex systems 

of disposing of waste, however we have to look at whether these offer 

environmental safety, improve health and hygiene and reduce water 

wastage and are cost effective for people to afford. 

What type of sanitation system do you have at your school and how 

effective is it in avoiding disease and water wastage.

Man's ability to discover, 

improve and improvise. 

Values of environmental 

safety, health, hygiene and 

water saving/conservation 

can be emphasized further.

Application of analysis 

through discussion.

C. Activity

Show a PowerPoint presentation on ECOSAN to the learners. Explain to 

them how it is different from the other types of sanitation systems they 

are familiar with. (Provided on accompanying CD)

Application of analysis 

through observation.

D. Did you know? / Take home message

Did you know that excreta are our worse enemy? 1 gram of excreta 

contains:

10,000,000 viruses

1,000,000 bacteria

1,000 parasitic cysts

100 parasite eggs

�

�

�

�

E .Summary of the values elicited in the lesson

Respect, consideration, conservation

Helpfulness, concern, empathy

Improvisation, initiative

Application of  analysis.

F. Teaching aids

Multimedia

G. Further references and web links

http://www.rehydrate.org/dd/su31.htm

http://www.unesco.org/education/fresh
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Age Group : Upper Primary

Theme : Urban Water Supply and Sanitation for People

Topic : Solid Waste Management

Objectives : To help learners

Know the importance of managing waste

Know ways of reducing waste and manage waste produced both in school and 

at home

�

�

A. Introduction to the Lesson

This lesson introduces the learners on the importance of managing 

waste. It also talks about how waste can be managed in school and at 

home.

Introductory Activity

Divide the class into three groups. Give each group the task to discuss 

among themselves on one of the three components of waste 

management practice: reduce, reuse and recycle. After discussing in 

their individual groups, let the groups talk on their topics in the plenary. 

Encourage them to think about the various types of waste generated in 

their houses or school and what can be done with it. All findings of all the 

three groups can be put together to make a plan on waste management.

Application of analysis and 

values clarification through 

discussion.

Remember, one person's trash is another person's treasure! For example 

you can use the soft drink bottle in your house as water bottle!

Recycle

Recycling occurs when you save and take reusable materials to places 

where they can be remade into either the same product or new products, 

rather than to just toss them in the trash. Making new items from 

recycled ones also takes fewer energy and other resources than making 

products from new materials. For example, making new placts products 

from the waste plastics.

Home composting is another way you can help reduce the waste 

generated and the pollution you cause to the environment. More than 

70% of the waste you generate in your house is organic which means it 

can be degraded and made into compost for your gardens. This compost 

can be used to put back certain nutrients into the soil that was initially 

used up by growing plants. This provides us with an opportunity to put 

back into earth what we have borrowed. 

B. Content

Waste, and how we choose to handle it, affects our world's environment -

- that's YOUR environment, everything that surrounds you including the 

air, water, land, plants, and human-made things. And since by now you 

probably know that you need a healthy environment for your own health 

and happiness, you can understand why effective waste management is 

so important to YOU and everyone else. The waste we create has to be 

carefully controlled to be sure that it does not harm your environment 

and your health.

Simply speaking, waste is anything discarded, rejected, surplused, 

abandoned, or otherwise released into the environment in a manner that 

could have an impact on the environment.

You can help protect our environment by learning about and PRACTICING 

the three R's of waste management: reduce, reuse and recycle! 

Practicing all three of these activities every day is not only important for a 

healthy environment, but it can also be fun too. So let's take a minute 

right now to learn more about waste and waste management, so you can 

become a key player in making our world a safe and healthy place.

Reduce

Reduce the amount of material of resources you use. By reducing the 

unnecessary use of resource you are reducing the amount of waste you 

generate. For example, if you do not buy or use a plastic bag 

unnecessary, then you are reducing the waste that you would have 

created by throwing the plastic bag! A key part of waste "reduction" is 

"conservation" - using natural resources wisely, and using less in order to 

avoid waste.

Reuse

You can "reuse" materials in their original form instead of throwing them 

away, or pass those materials on to others who could use them too! 

Learners can be reminded 

of their role in conserving 

their environment; 

responsibility and concern 

and respect for their 

environment can be 

expanded here.

Helpfulness and right action 

(practice of good actions).

Health and safety can be 

further emphasised

Waste not and REDUCE 

waste is conservation!

By REUSE, __ less thrash 

produced, __ hence less 

pollution is conservation!!

Recycle reusable materials 

and reduce amount of 

waste produced, helps 

with conservation!!

C. Activity 

Demonstrate to the students the process of household composting by 

following the steps as shown in Annex 19 “Household Composting”.

Application of action 

learning through 

demonstration.

E. Summary of the Values Elicited in the Lesson

Responsibility, concern, respect

Helpfulness, right action

Conservation (Reduce, reuse and recycle)

Application of of action learning, analysis and values clarification

F. Teaching Aids

Two 10 liters plastic bins, a large compost bin, wood chips, ash.

G. Further references and web links

http://www.metrokc.gov/dnr/kidsweb/solid_waste_main.htm

http://www.slashthetrash.com/kids.htm

http://www.epa.gov/epaoswer/education/kids.htm

http://www.ecy.wa.gov/programs/swfa/kidspage/
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D. Did you know? / Take home message 

Three great ways YOU can eliminate waste and protect your 

environment!  REDUCE, REUSE and RECYCLE
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Annex 1a: How to Break the Chain of Contamination 

Annex 2:  Hand Washing Mechanism
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Through
Hands 

Through
Liquids

 

 
Parasites 

F Chart

 

Human
Faeces

Through
Flies

 
Food 

Farm

 

 
 

 
 

 

 
 

Human
Faeces

Through
Hands

Through
Flies

Farm

Through
Liquids

 
 

Food

Water
Quality

Hand Wash and 
Adequate Water

Cleanliness 
and safe 

disposal of
faeces

Hygienic
food

 

F Chart

 

Parasites

Palm to palm. Right palm over back
of left hand and left
palm over back of
right hand.

Palm to palm, fingers
interlaced.

Backs of fingers to
opposite hands.
Palms with fingers
interlocked.

Rotational rubbing of
right thumb clasped
in left palm and vice
versa.

Rotational rubbing,
backwards and
forwards with clasped
fingers of right hand in
left palm and
vice versa.
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Annex 3:  Water, Sanitation and Diseases

Annex 4: Making Home Rehydration Solution

Annex 5:  Flipcharts “Water Journey of Sploosh”

THE JOURNEY
An adventure in the Water Cycle

1 That's the signal-

Good luck chaps…

Now…

JUMP!

Ooh-er!
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2

Bye fellas!
See you around!

4

3

Why are we slowing down?

Because you've reached a wetland!

What is a wetland?

It is a flat area where 
there are a lot of reeds 
like me. We slow you 
down and clean you!

…I wonder
what's in

that Pipe?

5
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6
I guess I'm

going to
find out!

83

9

Hi Guys!
Hrmph!

8

…not so scary
with my friends!

7

Ahh! This is
the life!
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Annex 6:  Water Cycle

Annex 8:  Sources of Water

85

Water Cycle

precipitation

condensation

runoff

recharge or
infiltration

water table

evaporation

aquifer

groundwater flow discharge area

Annex 7:  Water Availability

3%
Fresh water

97% 
Salt water

2%
Ice

1%
Available for drinking

Intake

Collection tank Storage tank

Pipeline

Crossing

Tap stand11

Weel I'm back
in the river!

What a
pleasure!

Back to
the clouds

Feeling
light…

10

ER 1

Ok Mr. Sploosh
We'll have you

clean soon!
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Scene A - discover Scene E - discover

Scene C - discover Scene G - discover

Scene B - decide Scene F - decide

Scene D - decide Scene H - decide
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Annex 10:  Flipcharts “Dripperty Drop”

1. Protection and care of your water source

In Scene A, the building around the bore 
hole has been demolished. Anyone can get 
in to damage the bore hole pump and to 
pollute the water. In fact, a drum full of oil 
has already toppled over and the oil is 
leaking down the bore hole and polluting 
the water.

In Scene B, the building surrounding the 
borehole is intact, but should be locked. In 
order to keep out people and animals who 
could pollute the water. Pay attention to 
the man locking the building and the can 
that should not be stored near a water 
source.

2. Protection, utilization and storage of 
water

In Scene C, the tank in which the water is 
stored after it is pumped from the bore 
hole, has no cover. This means that a lot of 
water will be lost through evaporation. In 
Scene C, a lot of water is wasted, the water 
spilt, on bare ground is wasted as it either 
flows away or evaporates in the air.

In Scene D, the tank is covered to prevent 
evaporation and to keep the water safe 
from pollution. A cover will also prevent 
algae growing in the dam. In Scene D, the 
water flows to the vegetable patch nearby, 
so that no water is wasted. Scene D also 
shows a woman throwing used water over 
the vegetable patch instead of wasting it.

3. Utilization of run-off rain water

In Scene E, no use is made of rain water 
running off the roof of the house. 

In Scene F, the house has gutters which 
connect to a tank collecting the rain water. 
This means that the residents of the house 
will for a large part of the year have water 
at the house and will not have to walk to 
collect it.

4. Waste Management

Scene G shows people dumping their waste 
in the open. Waste is dangerous, it is a 
breeding place for germs which can make 
people and animals very sick and even kill 
them. A waste dump may also contain 
poisonous substances. For example, 
batteries  lying on an open waste dump, can 
be very dangerous, as either young children 
will play with them or animals may try to 
eat them. The other problem with an open 
waste dump, or even waste just lying 
around, is that when it rains the poisons or 
germs dissolve into the water which then 
sinks deep into the soil, thus, polluting our 
precious ground water sources.

5. Protection of groundwater against 
pollution from human excrement

Scene H, shows a pit toilet without a 
concrete basis for the pit. This means that 
the human waste in the pit seeps into the 
soil and eventually into the groundwater 
where it pollutes the water. This is very 
dangerous. Many people die every year 
from cholera which is caused by water and 
food contaminated by human or animal 
excrement.

Scene I also shows a pit toilet but this time 
its pit has a concrete basin with a lid from 
where the human waste can be removed. 
The waste therefore cannot seep into the soil 
and from there into the water. On the outside 
wall of the toilet building, there is a small 
basin with water so that people can wash 
their hands after they have used the toilet. 
This is very important. If we do no wash our 
hands after we have been to the toilet, the 
germs can be carried to the food we eat and 
make us very ill. It can even lead to cholera.

Ground water also needs to be protected 
against pollution from animal excrement 
and the soil above it needs to be protected 
from soil erosion and excessive evaporation.

Information Section (Background notes for Activity)

Source :

Interaction between

Thava and Dripperty Drop

I have traveled along many
rivers to get to the VOO! Dam

Ooohh!! You have endured such a long
journey!! This is why you are so dirty, and

need to be cleaned before serving others again

Cleanliness 

Helpfulness
Endurance

Along the way I have picked up many
'passengers' that make me dirty. I

am now in a canal traveling to a water
Purification station to be cleaned.
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You feel SO nice to be free of some of your dirty
“passengers”, even though you have to go through

such difficult steps to help others.

When I arrive at the stations
I pass through screens that
trap large living organisms,

sticks, leaves and litter.

Cleanliness

Helpfulness
Well-Being 

That Spiral tank must have made you
dizzy!! But you have also become

CLEANER and LIGHTER!!!

I flow in to a spiral tank where 
chemicals are added. I move at

high speed, which mixes the 
chemicals in the water. All the sand 

soil and clay particles, as well as 
some small living organisms,
germs and all the 'bad guys’

stick to the chemicals to

form 'clumps’

As I begin to slow down
these 'clumps' join

together to form 'flock'.

Helpfulness

Cleanliness

I then flow in to a large 
tank where I slow down 
even more to allow the 
'floc' to settle to the
bottom. This forms

'sludge'. This 'sludge' will 
later be sucked out of
the tank. I feel much 

cleaner and lighter, but
I'm feeling a bit weak!

You are soon going to be
cleaned of all dirt; don't worry,

only a few steps more now…

…and you'll be able to serve all

Encouragement 

Cleanliness

Ooh this is ticklish!
I have flowed over a weir and

in to another tank where
carbon dioxide is bubbled

in to me. I am feeling
much better!

You not only feel cleaner, you also
LOOK much cleaner. It must feel
much better than when you first

came to the station

Cleanliness

Well-Being
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Annex 11:  Water Treatment Process

Intake

Mixing
Coagulation and

Flocculation

Pre-treatment

Chlorination

Filtration
Storage

Distribution Home

Wow!! You sure do look clean. You are
almost to the end of your cleaning process.

Almost Clean! As I pass through

a sand filter, the last stubborn

small living organisms and

some germs are removed. Hey

this doesn't hurt at all!

Cleanliness

Feeling good

Removing all the remaining
“bad guys” has cleaned you
completely and now you can

serve others safely.

Happiness

Cleanliness

Helpfulness 

You are very clean now. You
can be safely used by everyone.

Let us just hope that all will
realize that…

Water is above us 
and it is below us

and
Don't forget!!!

Water is in us all

I have now been pumped in to a reservoir. What 
a cool place! So many friends! From here I get 

piped to houses, schools, businesses and 
factories. I am really proud to be tap water, 

please remember to use me wisely!
Sharing

Cleanliness
Usefulness
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LEARNING PROCESS

This game should be played outdoors. A layout of  the game is shown below:

INSTRUCTIONS FOR THE TAP WATER SUPPLY GAME

Object of  the Games: To see who can clean and deliver “water” to the “taps” quickly and efficiently.

1. Divide the class into teams, i.e. 10 in a tem. Get the teams to choose a name for their team.

2. Divide each team into Group A (Rand Water) and Group B (Local Authority). Group A, 
comprising 6 learners, as Rand Water has the job of  cleaning the water and pumping in to the local 
authority reservoir. Group B, comprising 4 learners, as the Local Authority has the job of  
transporting the water from the reservoir to the taps.

3. The large box (Vaal Dam) containing the different balls/beanbags which represents the water 
droplets, the dirt and the germs must be mixed well. Before the game begins, assign members of  
Group A different tasks:

The dirt “particles” need to be taken out of  the “VAAL DAM” and placed in the basin/box 
labeled “SLUDGE”. These must be taken ONE at a time. One learner can perform this task.

The germs need to be taken to the “DISINFECTION” basin/box. These must be taken ONE 
at a time. One learner can perform this task.

The water droplets need to be taken to the “RAND WATER RESERVOIR”. These must 
be taken ONE at a time. Two learners can perform this task.

The clean water droplets then need to be taken from the “RAND WATER RESERVOIR” 
to the “LOCAL AUTHORITY RESERVOIR”.  Two learners can perform this task.

Activity II
TAP WATER SUPPLY GAME

This “Enquiry Encounters” activity forms part of  the water purification guide for
educators entitled “CLEAN WATER FOR ALL!”

ACTIVITY OVERVIEW
Water from the Vaal Dam (Department of  Water Affairs & Forestry) is pumped to Rand Water's 
two purification stations in Vereeniging for cleaning. Once clean, the water is then pumped into 
huge reservoirs where it is stored. The local authorities then supply this clean water to homes, 
offices, factories, schools, etc. This game will help learners understand the relationship between 
Rand Water, the Department of  Water Affairs & Forestry, the local authorities and the end users.

CLASS ORGANISATION
Team work

MATERIALS NEEDED
Two sets of  each of  the following
1 large basin/box (representing the Vaal Dam)
50 balls or bean bags (representing water droplets)
30 small balls or bean bags (representing dirt)
30 tiny balls or bean bags (representing germs)
3 basins/buckets/boxes (representing Rand Water's purification station)
1 medium sized basin/box (representing the local authority reservoir)
6 baskets/boxes (representing the taps in our homes and schools)
paper/cardboard
prestik

Tips
The learners should collect/make all the materials that the need beforehand. This will help them 
understand what the materials represent. Balls could be made from old pantyhose stuffed with 
newspaper. Boxes could be used instead of  basins and baskets. Two sets of  the following labels are 
needed (photocopy inside page), which should be stuck on the respective basins/boxes/baskets.

VAAL DAM
RAND WATER PURIFICATION STATION
SLUDGE
DISINFECTION
RAND WATER RESERVOIR
TAPS
3x” 2 POINTS
2x” 5 POINTS
1x” 10 POINTS

ACTIVITY OUTCOMES
Learners will be able to:
work as a team

show an understanding of  how clean water is supplied to homes
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Annex 13:  Wastewater Treatment Process

Tips

You can make the learners hop to their respective basins which represents the energy needed to 
clean and pump water from the purification station to the reservoirs. This is optional.

4. Group B must stand at the “LOCAL AUTHORITY RESERVOIR” and wait for the “clean 
water droplets” to arrive. They pick the “droplets” out of  the reservoir, ONE at a time, and 
throuw them into one of  the six “tap” baskets/boxes. If  the “droplets” land in the 
baskets/boxes then the “taps” have water. However, if  the “droplets” land outside the 
baskets/boxes then the “water” has been wasted due to leaking pipes, dripping taps, etc. 
Please note that the “wasted droplets” cannot be used again. Keep track of  these wasted balls 
as they will be needed when points are awarded.

5. Once all the learners understand their job then begin the game with  teams playing it at the 
same time alongside each other.

6. When all the balls/beanbags have been thrown into the tap baskets/boxes award points as 
follows:

2 points for each ball in the nearest “tap” (three of  them)

5 points for each ball in the middle “tap” (two of  them)

10 points for each ball in the furthest “tap” (one of  them)

Minus 1 point from there total score for each “droplet” that has been wasted.

7. At the end of  the game the points are added up. The winning team is the one that has the 
most points because it has been the most efficient at delivering water.

8. If  you have more than one team get different teams to play against each other until there is a 
winning team.

The aim of  this activity  however, is not the competition, but whether an understanding of  how 
clean water is supplied to taps in Gauteng.

ASSESSMENT

Observe enthusiasm, cooperative spirit and understanding.

Source: Water Wise, RAND WATER
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I wish I
were clean
again so I

can be
useful to
others!!

As you can see people
have made me dirty with
all their wastes.

I have been collected
in sewer pipes and now have to
be cleaned at a waste water

treatment works. 

KEY:

large
objects

grit

oils

fine solids

germs

dissolved
nutrients 

How is Tap Water Cleaned?
Where does our water come from?
Rand Water draws raw water for purification (cleaning) 
from the Vaal Dam (Department of  Water Affairs and 
Forests) through an intake tower. This raw water 
contains some 'passengers' that can make it unsafe to 
drink. The raw water is transported through canals and 
pipelines to Rand Water's two purification stations, 
where it is cleaned. 

large living organisms

sticks, leaves and litter

(fish, crabs, floating
plants)

'PASSENGERS’

'bad guys'
(pesticides, lead, mercury,
arsenic etc.)

germs
(viruses and bacteria)

small living organisms
(insects, algae and plankton) 

sand, soil and clay particles

THE VAAL DAM SHOWING THE INTAKE TOWER

AN ARIAL VIEW OF

A PURIFICATION STATION 
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I will endure all
this as I wish to be
useful and helpful
to others again.

When I arrive at the
works I pass through bar
screens that trap large

objects like rags, papers
and plastics. 

I then flow into grit
chambers where I
slow down and the
heavy objects like
stones, sand and
soil are removed. 

Oh!! I'm dizzy now
I wish people are
more kind to me the
next time I am of
service to them

Hmm…wouldn't it be wonderful
if I were not as polluted, I would be easily cleaned
and quickly ready to be useful again. 

In primary settling tanks,
fine solids and some germs
from human wastes sink to
the bottom forming a layer
of primary sludge. The oils
float to the surface. The
primary sludge must be

treated further to make
it safe. 

Special tiny organisms are
added to me in tanks called

bioreactors. These organisms
eat the dissolved nutrients. 

Wow!..these organisms
are good to me and
very helpful too

Bioreactor
organisms 
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Annex 14 Wastewater Treatment Process

After disinfection, I am

clean and ready to go into

a river.

Wow, it feels good to be of
service to others again, I
just hope that they
remember to be kind to me
too!!

100

Now I am almost clean. In

disinfection tanks, chlorine

gas is sprayed on to me to

kill any remaining bioreactor

organisms and germs

Chlorine helps me
become clean again
just as I help people

become clean 

In secondary settling tanks, the
bioreactor organisms and some germs
sink to the bottom to form secondary
sludge. The secondary sludge is then

 treated further. 

It's just a short while
before I can be clean
and useful to others!!
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Annex 15:  Making a Model of the Wastewater Treatment Works
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MAKING A MODEL OF A
WASTEWATER TREATMENT WORKS

MAKINGA MODEL 

Caution: Household bleach is a dangerous chemical and must be used with care. If  contact 
occurs, rinse skin and clothing immediately with lots of  water. If  splashed in the eyes, rinse 
well with water and consult a doctor. If  swallowed , call a doctor immediately. Make your 
learners aware of  these facts. As a safety precaution, you may wish to band out the bleach 
yourself  at the disinfection stage of  the model, rather than exposing the learners to it directly . 

Wastewater
Grit Chamber
Primary Settling Tank (P.S.T.)
Bioreactor
Secondary Settling Tank (S.S.T.)
Disinfection Chamber

Use the marker pen to label the 6 clear containers as follows:

Pour the batch of “ wastewater” into the bottle marked “Wastewater”

Make a Bar Screen out of  the cardboard as follows- use the pen/pencil to terrace the 
outline of  the diameter of  the neck of  the bottle. Use the scissors to cut out the lines so 
that there are three 4mm wide slits left in the cardboard. Label the piece of  the cardboard 
“ Bar Screen”

Place the Bar Screen over the neck of  the 
bottle labeled “Wastewater”, containing 
the wastewater mixture. Make sure that 
the slits are lined over the opening of  the 
bottle. 

Place the opening of  the Grit Chamber bottle on top of  the 
Bar Screen. Again make sure that the slits of  the Bar Screen 
are aligned between the openings of  both the bottles.

Apparatus

Materials

6 clear clean bottles (e.g. jam jars or peanut butter bottles)
1 small container (e.g. the lid of  one of  the 6 bottles)
a basin over which to work (in case of  spills and splashes)
newspaper to protect the working surface from spills
a marker pen that will write on the clear containers
a pen or pencil
cardboard (e.g. old cereal boxes)
sharp-nosed scissors
1 teaspoon

a mixture of  a teaspoon of  fine dry sand mixed with 2 teaspoons of  ENO's effervescent fruit 
salts- this represents the special organisms used in the bioreactor to remove the dissolved 
nutrients from the water;
2 teaspoon of  household bleach  this will be used for the disinfection stage of  the model

Screening
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Holding the 2 bottles and the Bar Screen firmly 
together, very quickly flip the whole lot over so
that the wastewater mixture pours into the 
Grit Chamber bottle. Do this step over a basin 
or newspaper in case of  spills and splashes.

When all the wastewater 
mixture has poured into the 
Grit Chamber bottle, put 
the Wastewater bottle aside 
and examine the bar screen.

Q: What was trapped by the bar screen? Can you explain why?

Look at the poster called “Screening” to see what process you have copied with your model?

Q: Why is this step needed?
Q: What happens to all the screenings?

Use the teaspoon to stir the mixture in the Grit 
Chamber bottle quite quickly. While the mixture is 
still spinning, carefully hold the bottle up so that 
you can look at the bottom. 

Q: What collects at the bottom of  the Grit 
Chamber bottle? Can you explain why?

Look at the poster called “Grit Removal” to see 
what process you have copied with your model.

Q: Why is this step needed?
Q: What happened to all the grit?

Pour the mixture into the labeled P.S.T. 
(Primary Settling Tank), being careful to leave 
the grit behind in the Grit Chamber bottle.

Let the mixture in the P.S.T. stand on a flat 
surface for 1 minute and observe what 
happens. 

Q: What collects at the surface of  the 
mixture? Why?

Q: What settles to the bottom? Why?

Tilt the P.S.T. bottle the side and use the 
teaspoon to scoop off  the layer of  oil on the 
surface.
Note: some tea leaves will be floating with 
the oil, scoop them off  too. Place the oil in 
the small container/lid.

Grit Removal

Primary Settling
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Pour the mixture in the P.S.T. bottle into the 
Bioreactor bottle, being careful to leave the primary 
sludge behind. 
Look at the poster called “Primary settling” to see 
what process you have copied with your model. 

Q: What happens to the oils?
Q: What is the primary sludge made up of  ?
Q: How is primary sludge treated and why?

Q: What do the river sand and ENO's represent?
Q: What wastes are removed in the bioreactor?
Q: How are these wastes removed?

Mix the contents of  the Bioreactors bottle well,
and pour into the Secondary Settling Tank
(S.S.T.) bottle.

Let the contents of  the S.S.T. stand
on a flat surface for 1 minute.
Observe what happens.

Look at the poster called
“Secondary Settling” 

Q: What is the secondary sludge made up of?
Q: What happens to the secondary sludge, and why?

Pour the liquid from the S.S.T. into the bottle labeled
Disinfection Chamber, leaving the secondary sludge
behind.

Q: What collects at the bottom 
of  the S.S.T. bottle?

Add a teaspoon of  houseful bleach to the liquid
in the Disinfect ion bott le.  St ir  wel l
and observe for 1 minute.

Q: What waste is still present in the water when
      it enters the “Disinfection Chamber”?

Look at the poster called “Disinfection” 

Q: What is disinfection, and why is it necessary?

Note: Water that is clear may still contain germs, don't judge the quality of  water by its 
colour only. In this model we use the colour of  the tea to remind us that germs that are too 
small to see with the naked eye are present in wastewater and must be removed.

Discharge: 

Look at the poster entitled “Discharge”.

Q: Where does the water go after the treatment process is complete? 
Q: What would happen if  wastewater was discharged directly into a river without being 

treated first?
Q: What is the natural water cycle and where does wastewater treatment “fit in”?

Biological Treatment

Slowly add all the mixture of  fine dry river 
sand and ENO's to the mixture in the 
Bioreactor bottle. Observe, Mix well until all 
the bubbling stops.

Q: What wastes are still present in the water 
it enters the Bioreactor?

Look at the poster called “Biological 
Treatment” to learn more about this step in 
the process. This step is the key to wastewater 
treatment

Secondary Settling

Disinfection
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Annex 16:  Water Use Audit

1.Make a list of common water use activities at home.

List: Ways we use water at home

Water Use 

Flushing 

Washing hands

Drinking

Shower

Brushing teeth

Bath

Cooking

Dishes

Washing clothes

Washing Car

Garden house

(Complete the list)

1.Calculate how many liters you use per activity. Then when making the
audit it is just a matter of recording the number of times each activity happens.

List 2: Ways we use water at home

Water use Liters (estimates)*

Flushing toilets (per use) 15

Washing hands (per minute) 19

Drinking (per minute) 19

Shower (per minute) 10

Brushing teeth (per minute) 19

Bath (per use) 150

Cooking (per minute) 19

Dishes (per minute) 19

Washing clothes 150

Washing Car (per hour) 950

Garden house (per hour) 950

(Complete the list) * If you want to be exact you 
have to calculate yourself. 
Use a measuring jug or build 
one yourself. Be innovative.

3. Start your audit. Plan an audit as a family, using simple record sheets at 
each site of water use

Results: Water use in a week (home)

Water use 

Flushing toilets (per use)

Washing hands (per minute)

Drinking (per minute)

Shower (per minute)

Brushing teeth (per minute)

Bath (per use)

Cooking (per minute)

Dishes (per minute)

Washing clothes 

Washing Car (per hour)

Garden house (per hour)

(Complete the list)

Liters
(estimation)*

15

19

19

10

19

150

19

19

150

950

950

Times each day Total times
used

4. Check tour results against the meter

Results Water Quantity

Discuss the results for each Water Quantity Issue. Do you have enough knowledge to 
come up with an action plan or not? Or are the results to your satisfaction?

Water Quantity Issue

Water distribution

Water use

Needs to be
researched further

Needs to be
addressed

No need for
further action
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1. Wash the bottle well.

2. Fill the bottle ¾ full with water.

3. Shake the bottle for 20 seconds.

4. Now fill up the bottle fully and
close the lid.

5. Expose the bottle to the sun from morning until evening or the
least six hours.

6. The water is now ready for drinking.

Before After

Inverted plastic
bottle

Fine sand

Course sand

Pebbles

Wire screen

How to build a simple water filter

MATERIALS

l  1X2 litre plastic
    bottle

l  Sand, gravel,
    pebbles

l  Wire screen

l  Bowl

l  Clean water

l  Dirty water

l  Blade to cut bottle

You will need a two litre plastic bottle, a 
piece of wire screen, pebbles and coarse 
sand. Collect rain water, puddle water or 
some other “dirty” water from a natural 
source. If necessary, you can mix some dirt 
into tap water yourself. Cut the bottom out of 
the bottle, invert the bottle and place the 
piece of screen in the neck. First place a 
layer of pebbles in the inverted bottle, then a 
layer of coarse sand, then the fine sand. 
Pour some tap water through the filter to 
remove any dust. Then slowly pour the dirty 
water through the filter. The water that has 
gone through the filter should be cleaner 
than it was before it went in.

Caution: This experiment shows how a filter 
works to cleanse water of large particles. However 
you should not drink this water. Although it 
appears clean, it may not be safe enough to drink 
and there may still be impurities in the water.
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2. Cut organic waste into smaller 
pieces and put them inside the bin

1. Separate organic & 
inorganic waste

4. Stir the waste and level 
the waste inside the bin.

3. Add carbon rich materials in the compost 
bin like wood chips, ash, etc 

LESSON PLANS

SECONDARY
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Values elicitationsContent and activities

Age Group : Secondary

Theme : Environmental Health in Urban Areas

Topic : Water is Life/ Sanitation is Dignity

Objectives : To help learner

Understand the importance of water

Understand  the need and importance of sanitation 

Relate to the social dynamics of the relationship between water and sanitation.

�

�

�

A. Introduction to the lesson 

This lesson summarizes the importance of water for survival of human 

beings and all living creatures. In addition, the lesson emphasizes 

sanitation as dignity. 

Introductory Activity

Narrate the following interview with Sahin Bano, a resident in Dharavi, 

India. Allow them to understand how important water and sanitation is 

for people and what hardship they have to go through to get access to 

these. Discussion with learners about the meaning of "Life" and "Dignity". 

Relate these terminologies with water and sanitation. 

I have been here for seven or eight years. In the beginning it was very 

dirty, there was no place to walk. We had to go to the toilet in the 

company compound. The municipal toilet was very dirty. If we went there 

we wanted to vomit. The toilet in the company compound was not far, 

just two minutes away. Water was a big problem. The tap was in a trench. 

We had to fill water [containers] by the number system-whatever we 

could get-two, four or six handaa [containers], depending on the amount 

of water in the trench. We had to take water from outside also. We did not 

pay for water. We would ask somebody for water, and if they had water 

they would give it (UN-HABITAT, 2003)

Awareness created of the 

need of water and 

sanitation in our societies. 

The impact of the social 

role that water and 

sanitation has on 

individuals.

Application of analysis and 

values clarification using 

an abstract of a real life 

social situation. 

Sanitation holds equal importance as water and is considered as dignity. 

Sanitation is required for good heath as it stops spreading of water borne 

diseases. Thus there should be access to water and sanitation for all socio 

economic groups, be it rich, middle class or poor living in slums such that 

disease control and hygiene in the city as a whole can be addressed. It is 

the right of every citizen to have equal access to water and sanitation. 

What are rights? What are your experiences or knowledge regarding 

access to water and sanitation?

Another important aspect of availability of sanitation facility is privacy 

and less embarrassment in front of visitors. In the lack of adequate 

sanitation facility, billions of people in the world are forced to open 

defaecation. Open defaecation is a very difficult situation especially for 

women as there is no privacy for them and they are always in the threat 

of sexual harassment by men. As women are unable to go for defaecation 

in daylight, they have to wait till it is dark and they are more vulnerable to 

such attacks. Can you see how closely sanitation is related with the 

dignity of people especially women and girls? What are your feelings 

about the inhumane exposure and vulnerability of women folk due to 

poor sanitation in some communities? What can be done to ensure 

women folk are able to live in dignity and safety?

B. Content

Every living thing on this unique planet has a water connection. Our 

bodies are 80 % water. It lubricates our systems, keeps them free from 

waste, and maintains a normal body temperature. Trees are 70 % water 

and are reliant upon it as we are. Every living cell is water dependent, is 

water sustained, and therefore is vitally affected by the quality and 

quantity of water available (Cossi, 1993). So we see that water is 

essential for life. We are all aware of its necessity, for drinking, for 

producing food, for washing-in essence for maintaining our health and 

dignity. Water is also required for producing many industrial products; for 

generating power, and for moving people and goods- all of which are 

important for the functioning of a modern, developed society. In 

addition, water is essential for ensuring the integrity and sustainability of 

the Earth's ecosystem (UNESCO-WWAP, 2003).

Are any of you aware of the roles of many agencies and stakeholders in 

addressing water and sanitation issues? Learners can be introduced to  

the roles of agencies such as UN-Habitat and NGO's in the country, water 

utilities and municipalities and various activities that is underway with 

respect to water and sanitation.

Awareness of reality and 

dependency of all life 

forms on water.

Social dependence and 

industrial and economical 

impact of water. Discussion 

can be initiated on social 

and economical role of 

water.

Interactive roles in 

communities and social 

structures to become 

aware of existing issues 

such as water and 

sanitation. Value of social 

responsibility can be 

emphasized.

Equity and equal sharing of 

resources can be brought 

out here.

Awareness of rights and 

righteous conduct can be 

brought out here.

Human dignity and respect. 

Social values analyses.

Sensitisation to reality and 

elicitation of concern and 

consideration for victims of 

poor sanitation.

Application of  analysis and 

moral development using 

inquisition and discussion.

C. Activity

Narrate the following case study. Allow them to understand how 

important sanitation is for all and how closely it is associated with the 

dignity especially for women and girls.  

Wahi's marriage to a poor man living in a village forced her to defaecate 

in the open, which was an indignity for her. After the family migrated to a 

slum in Delhi, she went to a community toilet, which is badly maintained. 

The stench and uncleanliness often made her vomit but it is impossible 

for her to defaecate in the open. When Wahi's son was to be married, she 

started saving money so that her young daughter-in-law would not have 

to start her married life with daily trips to community toilets. Now her 

house is spotlessly clean, with toilet and it has made all the difference to 

her life and her sense of dignity.

Learners to discuss what it means to Wahi and her daughter-in-law to have 

a toilet?What can you say about Wahi's gesture for her daughter-in law. 

Source: UN-HABITAT [b]

Application of values 

clarification and analysis 

through case study.

Case study brings out 

concern, consideration, 

empathy and respect for 

dignity.

D. Did you know? / Take home message

Sanitation is more important than independence  Mahatma Gandhi

“Water rules everything and submits itself to everything. It lets us live, 

but it can also kill. It is joined with life in an unbreakable bond. Therefore, 

if there was no water, there would not be any life on the Earth, including 

human beings.”  Kasia Lebiedzinska, Age 13, Bialystok, Poland

Source: Goodman (2003)

E. Summary of the Values Elicited in the Lesson

Awareness, reality

Community involvement

Social Responsibility

Human Rights, Equity

Respect, dignity, consideration

Application of moral development, analysis and values clarification
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F. Teaching Aids 

G. Further references and web links

UN-Habitat (2003) Water and Sanitation in the World's Cities, Local 

Action For Global Goals, United Nations Human Settlement Programme 

(UN-Habitat), Nairobi, Kenya

UNESCO-WWAP (2003) Water for people, water for life, The United 

Nation World Water Development Report, UNESCO/ Berghahn Books

Age Group : Secondary

Theme : Environmental Health in Urban Areas

Topic : Water and Culture

Objectives : To help learners:

Be aware of the role of water in various cultural perspectives�

A. Introduction to the Lesson

This lesson introduces the learners to the roles water plays in various 

cultures and religions.

Introductory Activity

How is water important culturally? Allow the learners to talk about how 

water is used in their culture. Appreciate and respect the similarities or 

differences of the roles of water in different religions and cultures. 

Application of values 

clarification.

B. Content

Water forms an important part of every culture around the world. 

Irrespective of what culture people have, they cannot live without water 

and require it for many activities. Some of the roles of water in our 

culture are associated with:

Food

Clothing

Shelter

Cleanliness and Health

Recreation and Enjoyment

Art and Tradition

Spirituality

(Source: IHS South Africa, 2003)

Water has a central place in the practices and beliefs of many religions for 

two main reasons. Firstly, water cleanses.  Water washes away 

impurities and pollutants, it can make an object look as good as new and 

wipe away any signs of previous defilement. Water not only purifies 

objects for ritual use, but can make a person clean, externally or 

spiritually, ready to come into the presence of his/her focus of worship. 

Secondly, water is a primary building block of life.  Without water there is 

no life, yet water has the power to destroy as well as to create. We are at 

the mercy of water just as we are at the mercy of our God or Gods.  The 

significance of water manifests itself differently in different religions and 

beliefs but it is these two qualities of water that underlie its place in our 

cultures and faiths 

There are many diverse and ancient water rituals from around the world. 

Let us look at some of the examples.

Blessing of the Harvest in Bali

The Brahman priests add flowers, oils and spices to the water that is used 

for blessing. People from the community bring baskets of fruit and 

vegetables as offerings to the temple deities. The offerings are blessed 

with the holy water, as are the people. The baskets that are blessed are 

returned to the fields to safeguard the coming harvest (Goodman, 2003).

�

�

�

�

�

�

�

(www.thewaterpage.com).

Respect for all cultures and 

religious beliefs can be 

elicited.

Respect for various 

religious and cultural 

appreciation of water.

Survival and life 

sustenance is dependent on 

water.

Religious tolerance can be 

elicited.

Value of water in blessing 

offerings. 

Application of analysis.
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The Ganges River, Sacred Rites in Varanasi

The Ganges is the most holy river in the Hindu tradition. According to 

legend, the Ganges flows beyond its earthly bounds and carries all that is 

within to higher realms. Many thousands of people come to Varanasi to 

bathe in the Ganges every day, but this spot is most widely known as the 

place where people come to die. In a ritual of endings, bodies are 

cremated and offered to the river. It is hoped that this will allow the soul 

to transcend the cycle of death and rebirth and ascend to the spirit world 

of Moksha (Goodman, 2003).

Milka: Preparing the Heart and Mind for the Prayer

According to Jewish tradition, one is to be immersed in the waters of 

knowledge in order to prepare the heart and mind with holy and pure 

thoughts for prayer, Torah study and the performance of physical 

mitzvoth (prayer action). Hand washing and immersion in water before 

prayer are ancient ritual, still very present in Jewish life today (Goodman, 

2003).

Christian Baptism

Baptism is a ritual of immersion in water and it is practiced in houses of 

worship and riverbanks around the world. Christians believe that their 

sins are immersed in water and are forgiven in the death of Christ, that 

with Christ's resurrection they are reborn to a new life. In water their 

bodies and spirits are cleansed anew. Ritual baptism is performed at birth 

and death (Goodman, 2003).

Buddhist funerals

Water feature in Buddhist funerals where water is poured into a bowl 

before the monks and the dead body. As it fills and pours over the edge 

the monks recite: 'As the rains fill the rivers and overflow into the ocean, 

so likewise may what is given here reach the departed.' 

Initiation of Shinto Priests in Japan

A spiritual connection with elements like water is a primary force in the 

life of a Shinto priest. The priests to be are led in a chant in which they ask 

the deities to cleanse their souls and bodies so they can be worthy of the 

priesthood. The Gods of Shinto are nature gods called Kami. Water is one 

of the most revered of Kami. Immersing oneself in water is considered by 

many the most intimate contact one might have with the deity.

Shintoism was created by the ancient Japanese, a farming people. They 

respected the forces of nature and lived with great honor for these forces 

of nature. They saw spirits in everything around them. Furthermore they 

believed that water contains special qualities. First of all it cleanses and 

purifies off dirts of impurities. In and outside of the body water brings 

new forces, people still believe this. This is one the basic assumption of 

Shintoism (UNESCO/IHE, 2003). 

In Islam

Similarly, in Islam water is important for cleansing and purifying. Muslims 

must be ritually pure before approaching God in prayer. Some Mosques 

have a courtyard with pool of clear water in the centre, where this ritual 

cleansing is done. 

African Culture

In African cultures great importance is placed on water. The river is the 

place where the river Gods and the river spirits stay. One of the most 

popular in Africa is the serpent god or water snake.

We thus learn that there are many different cultures, beliefs and practices 

that have one thing in common and that is the need for water to perform 

Application of analysis. 

Value of water in 

purification rituals.

Application of analysis. 

Value of water in 

preparation for prayer.

Application of analysis. 

Value of water in spiritual 

cleansing.

Application of analysis. 

Value of water in offerings 

to departed spirits.

Application of analysis. 

Value of water as God.

Application of analysis. 

Value of water for 

cleansing before prayer.

Application of analysis. 

Water/rivers as the abode 

of God.

Cultural respect and 

tolerance, love for water,  

Unity in purpose of 

conservation.

Respect Water.

these activities. Thus water shows us its unified role in diversity of 

cultures and purposes. We could all also unify in our purpose to conserve 

this special and precious limited resource, Water. 

C. Activity

a. Show the video clips in “The Spirit of Water” (UNESCO-IHE, 

2003)(provided in accompanying CD)

b. Learners in group can explore relationship between water and 

religion-culture in their area by talking to people from different faiths, 

cultures.  Try to understand what place water holds in contemporary 

cultural life and discuss issues related to degrading water quality and 

disparities. Explore can culture and cultural activities can help in 

improving the situation? How?   

Application of Values 

clarification and analysis 

through video clip 

observation.

D. Did you know?/ Take home message

Living creatures are nourished by food, and food is nourished by rain; 

rain itself is the water of life, which comes from selfless worship and 
_service  Bhagavada Gita 

Every human should have the idea of taking care of the environment, of 

nature, of water. So using too much or wasting water should have some 

kind of feeling or sense of concern. Some sort of responsibility and with 
_that, a sense of discipline  The 14th Dalai Lama, Tenzin Gyatso

Source: Goodman (2003)

E.  Summary of the Values Elicited in the Lesson

Respect

Appreciation

Tolerance

Conservation

Application of analysis and values clarification.

G. Further references and web links

Goodman DL (2003) Every Body Counts Every Drop Matters, United 

Nations Department of Public Information, New York, NY 10017

Marks WE (2001) THE HOLY ORDER of WATER Healing Earths Waters and 

Ourselves, Bell Pond Books, PO Box 799, Great Barrington, MA 01230, 

USA
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Values elicitationsContent and activitiesAge Group : Secondary

Theme : Environmental Health in Urban Areas

Topic : Health and Hygiene

Objectives : To help learner

Know the importance of hygienic behaviour.�

A. Introduction to the Lesson

This lesson provides knowledge on the need for hygienic behaviour for 

healthy living.

Introductory Activity

a. Show the diagram (CAWST, 2004) in Annex 1 “F-chart: Chain of 

Contamination” to the learners and discuss the hygiene practices 

required for a healthy living. Initiate a discussion among them on the 

important instances when hygiene behaviour is required. 

Encourage discussion by asking following questions:

Where do you think this cycle starts? Why do you see this?

How do you think the family could break the cycle? Give reasons.

b. Read the following activity to the learners. 

Frequently, the caregiver- mother, grandmother or an older sibling- 

uses fingers to mash food like rice with milk or “dal” to make it suitable 

for feeding the infant. Even when the baby gets a few teeth, mothers 

invariably mix the food with fingers to feed young children. Hand 

washing is done with water mostly and not soap and water. 

Ask the learners what they think is not done properly in the above 

activity. What do you think should be done before preparing the food 

and feeding the child? What is the risk to the child? 

�

�

Application of inculcation, 

analysis and values 

clarification through 

identification and 

discussion.

Application of analysis 

through discussion.

B. Content

Sanitation and good hygiene practices are interrelated and cannot be 

separated as such. The unhygienic disposal of human excreta causes 

water borne diseases like cholera, dysentery, typhoid, bilharzias and 

gastro-enteritis.  

The mere provision of water is not sufficient. Many of us wrongly think 

that by having potable water it ensures that they will not suffer from any 

water borne diseases. You need to be aware that potable water and good 

sanitary facilities go hand in hand to ensure good health. The mere 

provision of facilities does not make them sustainable or produce the 

desired impact. It is the use of the technical facilities and the related 

appropriate hygiene behaviours of people that provide health benefits. 

It is also important to keep these facilities in good working conditions. 

Toilets in bad conditions contaminate both surface and ground water that 

results in the spread of water borne diseases. Toilets are a breeding place 

for germs. Flies love such places and these flies can also land on our food if 

kept unprotected bringing the germs to the food too. A study found that:

Safer excreta disposal led to a reduction of child Diarrhoea of up to 36%

Better hygiene through hand washing, food protection and domestic 

hygiene brought a reduction of 33%

Improved water supply led to a reduction of only 15-20%

(Source: Esrey et al., 1998)

�

�

�

In most households, women spend substantial amounts of time 

processing, preparing and cooking meals for the family. Culturally, 

fingers are used for serving and eating food, feeding children and babies. 

Similarly, collection of drinking water, carriage and storage of water and 

actual dispensing is fraught with the hazard of frequent contact with 

unwashed hands. This is exacerbated by the cultural practice of drinking 

water in cupped palms directly from a source such as the spout of a hand 

pump. 

_One common and very necessary hygiene practice  washing hands, 

seems to be very effective in limiting spread of germs (refer to topic 

health & hygiene in lower and upper primary age group). When children 

are concerned, the only safe sanitation methods are those that eliminate 

all possibility for contact with excreta. Safe stool disposal is far more 

important than any amount of hand washing. Yet more than half of the 

world's urban households lack sanitary means for disposing of human 

waste.

To prevent ourselves from water-borne diseases, we need to look after 

our water and sanitation facility and also ensure good hygiene practices. 

Only then we can control the spread of disease causing microorganisms 

and live a healthy life. Let us now learn some important hygiene 

practices:

1. In the kitchen

Keep your food and water covered to prevent contamination by 

flies and dirt and store in a clean place

Wash all raw food and food utensils with clean water

Wash your hands before preparing food or handling drinking water 

with soap or fresh ash

Keep all kitchen surfaces and clothes clean, dry and sanitized. This 

will ensure that you have a germ free kitchen

2. While preparing food

Cook raw foods thoroughly

Eat freshly cooked food 

Prepare food for one meal

Avoid contact with raw foods and cooked foods

When uncertain choose foods processed for safety

Wash hands repeatedly

Keep all food preparation premises clean

Use safe water

Be cautious when purchasing foods from outside about its 

cleanliness and freshness.

Breast-feed infants and young children

3. In the toilet

Keep your toilet pans or seats clean to reduce breeding of germs 

and discourage flies

Avoid contact of the hand with the water in the bucket 

Accompany children when they use the toilets

Wash your hands after going to the toilet with soap or fresh ash

Regularly wash all bathroom and toilet surfaces thoroughly paying 

special attention to the toilet pan/seat and the bowl and the 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Values in cleanliness and 

development of good 

habits can be reinforced 

here

Duty, responsibility, 

concern, consideration, 

common sense and healthy 

living can be drawn out 

here by trainer rephrasing 

or asking learners about 

the attitudes and values 

present here.

Emphasis on righteous 

action and consideration is 

brought out here.

Common sense, 

understanding, initiative 

and resourcefulness can be 

highlighted here.
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flushing handle or the water bucket and jug. Use a disinfectant to 

clean the inside of the bowl.

Dispose of the infants and young children's faeces safely in the 

toilet or bury it in the ground and cover with soil. 

4. General health practices

Keep your nails short. Dirt stays under your nails that contaminate 

food

Wash your hands with soap/ash and water after using a toilet, 

before handling food, before and after changing a baby's nappy 

and before eating

Bathe regularly with enough water

Ensure that food, water and cooking utensils are kept clean all the 

time

Do not eat in the toilet

Clean drains regularly. Take out the grid and scrub with a 

disinfectant.

Source: UMGENI Water (2002)

�

�

�

�

�

�

�

C. Activity

a. Making a visit to a community near the school.

Ask the learners to make a checklist to visit a community and find out 

what the people in the community do and think about hygiene 

behaviour. Some of the things that could be observed and recorded 

are: 

Disposal facilities of garbage and fecal matter

Availability and quality of drinking water

Prevalent diseases in the community

Hygiene condition of children and possible diseases

Household sanitation and what men and women in the household 

think are the benefits of being clean

What can the community do to improve health and hygiene 

Toilet facility and its condition

Additional issues can be added after discussions among the learners 

and the trainer.

Ask the learners to make observations and ask people about the 

various issues identified. The learners could visit a few households 

and schools to observe presence and condition of the facilities. They 

could also talk with the women and children.

The major findings should be identified before leaving the community. 

They should have listed:

Key hygiene and sanitation issues for improvement

What are the benefits seen of good hygiene behaviours

Any special problems

This could be shared with community in form of group discussions or 

small community exhibition.  

Source: IRC/UNICEF (2002b)

�

�

�

�

�

�

�

�

�

�

Application through 

analysis, moral 

development and action 

learning through 

community visit, enquiry 

and reporting.

Application of analysis and 

values clarification through 

quiz enquiry.

D. Did u know? / Take home message

One gram of excreta can contain (Curtis, 1998):

10,000,000 viruses

1,000,0000 bacteria

1,000 parasites cysts

100 parasite eggs

A child's stool has about five or six times as many germs as the stool of an 

adult. When the small child has Diarrhoea the stool is especially 

dangerous for all members of the family (IRC /UNICEF, 2002)

�

�

�

�

E. Summary of the Values Elicited in the Lesson

Cleanliness, good habits

Duty, responsibility, concern, 

Consideration, initiative, resourcefulness

Application of analysis, values clarification, moral development and 

action learning.

F. Teaching Aids

“F-chart: Chain of Contamination” 

G. Further references and web links

www.unesco.org/education/fresh

www.ifh-homehygiene.org

http://www.rehydrate.org/dd/su31.htm
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b. The learners can do some research in the school and answer all the 

questions in the quiz sheet provided in Annex 2 “Water and Sanitation 

Quiz” and find out about the water and sanitation situation in their 

school. 

Source: IHS South Africa (2003)

c. Learners could develop a campaign for sanitation and implement it in 

a village or school to improve the sanitation condition and hygienic 

behavior. 

Values elicitationsContent and activities
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Age Group : Secondary

Theme : Environmental Health in Urban Areas

Topic : Water and Diseases

Objectives : To help learner

Identify/know which chemicals are found in water.

Know the effect of these chemicals on human health

�

�

A. Introduction to the Lesson

This lesson introduces to some of the naturally occurring chemicals in 

water and the related health impact.

Introductory Activity

Narrate the following case study on mercury poisoning that occurred in 

Minamata Bay, Japan during 1953 where many people as well as animals 

and aquatic animals were largely affected. Make them understand the 

impact of human activities like industrial activities upon the environment 

and upon human life. 

Minamata Disease is a poisoning disease where the central nervous 

system is damaged by chemical compound called methyl mercury. 

During 1953 the inhabitants of Minamata, a heavily industrialized town in 

Japan, noticed a strange illness affecting their cats. The cats owned by 

the fishermen in the area were unable to support themselves and were 

walking unsteadily. Then they became paralyzed and eventually died. It 

was not only the cats but many people were also getting sick and some of 

them were even dying. Additionally, many other domestic animals, 

seabirds and the fish in Minamata Bay were dying of a similar disease to 

that of human and cats.

Unfortunately, the public health authorities were slow to realize that the 

sickness and death was due to heavy metal poisoning. The main culprits 

were the large plastic industries, which discharged toxic chemical like 

mercury during production of PVC materials. The effluents from these 

industries flowed into ponds and then via a canal into Minamata Bay 

where the large fishing communities lived. The mud from these settling 

ponds contained a very high concentration (as much as 700 ppm wet 

weight) of inorganic mercury compounds. The mercury got accumulated 

in fish and shellfish in the Bay. Fishing in Minamata Bay was banned, as 

fish, the main source of food in the area, were responsible for passing the 

toxic mercury on to humans. 

Application of analysis and 

moral development.

B. Content

Our natural water resources are constantly being contaminated due to 

urban and industrial development and intensification of agricultural 

practices. The transport of the waste products from these activities by 

surface water, groundwater and by the atmosphere exacerbates the 

situation. There are global problems such as heavy metals, regional 

problems like acid rain and more localized problems like groundwater 

contamination. In many places, groundwater is getting contaminated 

with chemicals as a result of leakage from chemical storage tanks, mine 

tailings and accidental spillages. Can you explain how industrialization is 

contributing to water contamination? What is the importance of 

industrialization in global economy?

In some parts of the world, naturally occurring elements are present in 

groundwater like arsenic and fluoride. These cause serious health 

effects. Arsenic is widely distributed throughout the earth's crust and 

occurs in groundwater through the dissolution of minerals and ores. 

Long-term exposure to arsenic via drinking water causes cancer of the 

skin, lungs, urinary bladder and kidney, as well as other initial effects on 

skin such as pigmentation changes and thickening. Bangladesh is 

fighting with the largest mass "poisoning" in the history, potentially 

affecting between 35 to 77 million of the country's 130 million 

inhabitants. A number of other countries are also suffering from effects 

of excessive concentrations of arsenic in drinking water.

Similarly, excessive amounts of fluoride in drinking water can also be 

toxic. Discoloration of teeth due to drinking water containing high 

amount of fluoride is a worldwide problem. But a more serious problem of 

brittle bones and crippling especially in old people is prominent in at least 

eight countries including China where the fluoride concentration is very 

high in the water. In China alone, 30 million people suffer from chronic 

fluorosis. 

Disease due to arsenic poisoning (Annex 3)

Source: ENPHO

Dental fluorosis (Annex 4)

Source: www.fluoridealert.org/dental-fluorosis.htm

These diseases are not infectious, meaning they are not transmitted 

from one person to another. The only possible way of being affected is 

consuming water containing these chemicals. The preferred remedy to 

these diseases is to find a supply of drinking water with safe levels of 

arsenic and fluoride. But in the absence of alternate source of water, 

Reality. Sensitisation to 

causes of pollution.

Application of analysis.

Analysis of role of 

industrialisation vs our 

responsibility to our 

natural resources.

Compassion and 

consideration can be 

elicited here.

What are your suggestions 

to this problem? 

Application of analysis.

Awareness, helpfulness, 

quest for knowledge, 

initiative, leadership, 

understanding and 

reasoning can be brought 

out here.
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treatment of the water to reduce the concentration level may be the only 

solution (UNESCO-WWAP, 2003)

You have been now made aware of the effects of various chemicals in 

excess amounts in drinking water. These have manifested as various 

diseases and have been studied in the medical field. However it is evident 

that persons who continue to consume this water would not be alleviated 

from the disease. How do you think that the situation can be helped/ 

improved? 

C. Activity

Ask the learners to find out if their locality or their country is suffering 

from any diseases related to above mentioned chemicals or other 

chemically caused diseases. If not, ask the learners are to find out from 

the local health authorities what the incidences of these diseases in their 

country are. Find out what measures have been taken to prevent or 

reduce the incidence of these conditions.

Application of analysis 

through initiative and 

concern.

D. Did you know? / Take home message

Bangladesh is fighting with the largest mass "poisoning" in the history, 

potentially affecting between 35 to 77 million of the country's 130 

million inhabitants.

In China alone, 30 million people suffer from chronic fluorosis.

�

�

E. Summary of the Values Elicited in the Lesson

Truth, reality, awareness

Compassion, consideration, helpfulness

Quest for knowledge

Leadership, initiative

Application of analysis and moral development

F. Teaching Aids

Multi media or flipchart 

G. Further references and web links

WHO (2004) Water, Sanitation and Health Electronic Library (CD): A 
rdcompendium of information on water, sanitation and health (3  edition), 

World Health Organization (WHO), Geneva, Switzerland

http://www.fluoridealert.org/dental-fluorosis.htm

Age Group : Secondary

Theme : Environmental Health in Urban Areas

Topic : Sanitation and Diseases

Objectives : To help learners:

Know which diseases and how they occur in poor sanitation conditions 

Understand the social burdens resulting from lack of adequate sanitation

�

�

A. Introduction to the Lesson

The lesson explains about the spread of diseases in the absence of 

adequate sanitation. The lesson also talks about the impacts arising from 

the lack of sanitation. This lesson will enable learners to know about 

some of the diseases arising as the result of lack of proper sanitation 

facilities. It also describes some of the social burden due to suffering from 

sanitation related diseases. 

Introductory Activity

Show to the learners the video-clip "Epidemic in London" (UNESCO-IHE, 

2003)(provided in accompanying CD). Following is the summary story of 

the clip:

Over hundred years ago, a cholera outbreak was spreading like a deadly 

wildfire through London and baffling local authorities. By mapping out 

the location of each cholera death, Dr. Snow was able to trace where that 

household fetched water. He discovered that all victims had drawn their 

water from a pump that may have been contaminated by sewage from a 

nearby house. By shutting off the supply of tainted water at its source, he 

stopped the epidemic from spreading further. Much of the world has yet 

to learn the lesson that painfully taught Londoners about the link 

between water and disease.

Application of analysis and 

moral development 

through video observation.

B. Content

Poor environmental conditions due to unhygienic disposal of excreta and 

solid waste leads to spread of diseases. They lead to contamination of 

food and water supplies, either at source or at home. They may 

encourage breeding of vermin and insects increasing the spread of 

diseases. Diseases caused by poor sanitation and hygiene practices are 

predominantly infectious, which means they are spread by disease 

causing organisms or pathogens (WEDC, 1991). 

Over a billion people in the world do not have access to safe water and 

over two billion lack adequate sanitation. A child dies every 15 seconds 

from diseases related to unsafe water, inadequate sanitation and poor 

hygiene. Every day, diarrhoeal diseases cause around 6000 deaths, 

mostly among children under five. What suggestions do you have that 

would improve this situation?

Diarrhoeal diseases are the most deadly water and sanitation diseases 

killing over two million people every year followed by malaria taking lives 

of over a million people every year- mostly children under the age of five. 

There are approximately four billion cases of Diarrhoea each year which 

are caused by more than 100 different bacteria or viruses, spread 

through poor water, contaminated food, the unsanitary disposal of 

human waste and poor hygiene. World wide over 2 billion people are 

infected with schistosomes and soil transmitted helminthes and 300 

million of these suffer serious illness as a result. 

Fact, truth, analysis, 

synthesis.

Awareness, Quest for 

knowledge, initiative, 

understanding.
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Poor people especially malnourished children are the most vulnerable 

and affected by water associated diseases like Diarrhoea, pneumonia, 

measles and malaria. This burden of ill health maintains the vicious cycle 

in which poverty leads to more ill health and more ill health implies 

further impoverishment. What measures can be taken by the water and 

health authorities, NGO's and other international agencies to break this 

cycle?

Where there is nowhere safe and clean to go to the toilet, people are 

exposed to diseases, lack of privacy and indignity. Bad health caused by 

poor sanitation has a knock-on effect not only on the family economy and 

nutrition but on the economy of the country itself. Children's ill health 

places an increased burden of care on the women and girls who look after 

them, adding to their already heavy workload. This and the time spent 

collecting water can prevent women from earning money which can in 

turn mean they are unable to afford to send their children to school. Can 

you name some of the social burdens of poor sanitation? What can be 

done to alleviate this problem?

A lack of water also means that children cannot wash often enough and 

suffer from water washed diseases. These include skin diseases like 

scabies and eye infections such as trachoma, the largest cause of 

preventable blindness in the developing world. 

All these diseases can be prevented by improving access to clean water 

and sanitation so that bacteria cannot re-enter water supplies and 

through hygiene education so that communities practice safe hygiene. 

The keys to prevention are clean water, clean hands at mealtimes and 

uncontaminated food 

Water and excreta related diseases can be classified into four groups 

depending upon the routes of infection (WEDC, 1991):

(www.wateraid.org.uk)

Synthesis and analysis of 

relationship of cause and 

effect?

Spirit of enquiry, quest for 

knowledge, initiative.

Awareness of social 

burdens and role and 

responsibility on social 

level.

Invite initiative, leadership 

and problem solving 

attitude.

C. Activity

a. Activity can be combined with Health and Hygiene topic with special 

focus on sanitation related diseases or learners to research the United 

nations Millenium Development Goals and analyse how these goals 

can contribute to lowering the incidence of diseases and social 

burdens caused by poor sanitation.

b. Inform the learners about cholera. Tell them about the symptoms 

shown by a person suffering from the disease. Excerpt given in Annex 

5 “Cholera” can be used for this purpose.

Source: UMGENI Water (2002)

Application of analysis 

through understanding and 

awareness of current 

initiatives.

D. Did you know?/ Take home message

More than 2.2 million people, mostly in developing counties, die each 

year from diseases associated with poor water and sanitary 

conditions. 

6000 children die everyday from diseases that can be prevented by 

improved water and sanitation

At any one time, half of the world/s hospital beds are occupied by 

patients suffering from water- borne diseases. 

That UN-Habitat has initiated a Values Based Water, Sanitation  and 

Hygiene Education programme in attempt to educate and hence bring 

about attitudinal changes to people in their outlook to water , 

sanitation and hygiene related issues.

�

�

�

�

E. Summary of the Values Elicited in the Lesson

Truth, analysis, synthesis and awareness

Quest for knowledge, initiative

Problem Solving, responsibility

Leadership

Application of analysis and moral development

F. Teaching Aids

Multimedia

G. Further references and web links 

WHO (2004) Water, Sanitation and Health Electronic Library (CD): A 
rdcompendium of information on water, sanitation and health (3  edition), 

World Health Organization (WHO), Geneva, Switzerland

http://www.who.int/water_sanitation_health/

www.un.org/Pubs/CyberSchoolBus/worldhealthday2003/index_full.asp

www.wateraid.org.uk

http://www.rehydrate.org/dd/su31.htm

http://www.unesco.org/education/fresh
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Water-borne  

Pathogens are present in water 

supplies

Examples: diarrhoeal infections, 

cholera, typhoid

Control: water quality, hygiene 

education

Water-washed (Water-scarce)

Spread of the pathogen is 

affected by amounts of water 

available for hygiene

Examples: scabies, trachoma, 

pinworm infection

Control: water quantity, soap, 

hygiene education 

Water-based

Pathogen must spend part of its 

life cycle in aquatic intermediate 

host of hosts

Examples:1. Guinea worm

 infections

2. Schistosomiasis

3. Lung fluke 

infection

Control: excreta disposal (2,3)

              water quality (1)

               water access (1,2)  

Water related insect vectors

Pathogens spread by insects that 

feed or breed in water (flies, 

mosquitoes)

Examples: malaria, yellow fever, 

Bancroftian filariasis

Control: surplus water drainage 

and management, insecticides

Education, quest for 

knowledge and 

understanding
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Values elicitationsContent and activitiesAge Group : Secondary

Theme : Water Resources Management for Urban Areas

Topic : Water Cycle/Sources

Objectives : To help learners:

Know and understand the water cycle 

Know the various sources of water

Know the impact of urban areas on the hydrological cycle

�

�

�

A. Introduction to the Lesson

This lesson describes about the water cycle and the various sources of 

water. It also talks about some impact of urban areas on the hydrological 

cycle.

Application of analysis 

through imaginary/virtual 

observation.

Introductory Activity

Ask learners to sit quietly and imagine a kettle of boiling water. As the 

water reaches boiling point vapor emerges from the kettle. When a 

saucer is held in front of the exiting vapor it causes water to drop down 

from the surface of the saucer. (This can also be demonstrated). Ask 

learners to explain what happens to the water when it boils, what 

happens when the saucer is held in front of the escaping vapor. Is this a 

cycle? What cycle in nature can this be associated with?

Yes the Water Cycle.

The water precipitated from the atmosphere onto land is stored in liquid 

or solid form in lakes and rivers or as icecaps in the mountains. 

Depending upon the soils and land cover, the precipitate can infiltrate to 

recharge the underlying aquifers. Thus stored groundwater can emerge 

again to sustain the river flows (UNESCO-WWAP, 2003). 

Water Cycle (Annex 6)

However, all the water found on the Earth is not available for our use. 

Even though 3/4 of the Earth's surface is covered with water, 97% is salty 

water in oceans, 2% is ice and only about 1% is freshwater in lake, rivers 

and groundwater. So we see that out of the total water on Earth, only a 

very small fraction is available for our use. Therefore, we must be 

considerate and not waste water.

Impact of urban areas on the hydrological cycle

Water is a limited resource! There is no more that can be added into this 

system. But growing population especially in urban areas have put a 

great pressure on this finite resource. There is an ever growing demand 

on water resulting from the increasing population growth, urbanization, 

industries and intensive agricultural practices. We should not wonder 

where we would get more water from but rather how best to use the 

water we have. 

Urbanization has also resulted in growth in the impermeable surface 

areas. As a result there is a drastic reduce in the infiltration and recharge 

to aquifers thus leading to groundwater depletion and at the same time 

downstream flooding. 

Even a difference of a few degrees in annual temperature of the earth can 

have an unfavorable impact on the hydrological cycle. The increased use 

of petroleum products or coals in the urban areas and in industries has 

increased the concentration of greenhouse gases in the atmosphere 

leading to global warming of the earth. The major effects of the global 

warming are rise of the sea level and changes in the precipitation 

patterns. This could lead to intensive situation of floods or droughts and 

could also affect the availability of both surface and groundwater supply 

for it's numerous uses (UNESCO-WWAP, 2003).

Can you recall any recent flooding and droughts in your country or other 

parts of the world due to access or lack of rain?

B. Content

In a perpetual cycle of movement and re- formation, the water on earth 

has sustained and nurtured all life on our planet since the beginning of 

time. The water that you are drinking today may have once been a 

wading pond for the dinosaurs…or in Aristotle's tea...the possibilities are 

endless! One thing that is sure is that water is ancient and it has been 

around and around in the circle of life for over 4.6 billion years. There is 

no such thing as new water, merely recycled and renewed versions of the 

same drops…what you see is what you get… (Goodman, 2003)

Earth's wonderful hydrological cycle (the process in which water is used 

up and renewed) is both simple and complex. It can be described in one 

word - circulatory. Circulatory means recycling. In nature, recycling is a 

built-in part of the system. It is in a continued process of change from one 

form to  another, used and reused over and over again to give shape to 

the natural ecosystems and to sustain all living things.  Water is such an 

indestructible substance that molecules created billions of years ago is 

still circulating today. 

Circulation is a continual process that begins with precipitation, better 

known as rainfall and snow, and completes its cycle in evaporation. 

Evaporation changes the liquid form of water into a gas that can then rise 

and become part of the moisture held and released by rain clouds. It is 

the warmth of the sun that causes water molecules to turn into steam or 

vapour. This change of form takes place constantly on the surface of all 

bodies of water, and on all wet surfaces of any kind, no matter how large 

or how small. Clouds capture the rising vaporous moisture at a rate of 

340 cubic miles a day. This is then released and recycled to earth in the 

form of rain, mist, fog, dew, frost, hail and snow. It is this "wetness" of 

the oxygen in the H O formula that sustains life (Cossi, 1993).2

Reality, truth and synthesis 

of fact.

Nature recycles-nature is 

naturally conservative. We 

should learn from Nature.

Conservation, 

sustainability pro-active 

quality of nature in 

conservation. 

Nature recycles water. 

Nature is naturally 

conservative.

Reality/ truth and synthesis 

reinforced. Learners deal 

with reality and best 

practices

Emphasis on conservation 

and pro-active reasoning

Use water wisely, 

Develop conservative 

approach

Application of analysis 

through awareness of 

current situations

131130
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C. Activity

a. Do the experiment on water cycle as given in Annex 7 “Make Your Own 

Water Cycle” (Source: UMGENI Water, 1999).

b. Show the picture (UMGENI Water, 1998) given in Annex 8 “Deserts 

and Swamps” to the learners and discuss on how deserts and swamps 

are formed.

Application of action 

learning through 

experimentation and 

discussion.

D. Did you know?/ Take home message

Even though 3/4 of the Earth's surface is covered with water, about 97% 

is salty water in oceans, 2% is ice and only about 1% is freshwater in 

lake, rivers and groundwater. Out of the available freshwater, 95% is 

present as groundwater, 2% as soil moisture and only 3% in lakes, 

rivers- for our use!

E. Summary of the Values Elicited in the Lesson

Reality, sustainability

Conservation 

Pro-active thinking and synthesis

Application of analysis and action learning.

F. Teaching Aids

Two liter plastic bottle, 500 ml plastic bottle, scissors, cling wrap, salt, two 

small stones, pictures annexures 6, 7 and 8

G. Further references and web links

http://ga.water.usgs.gov/edu/watercycle.html

www.kidzone.ws/water/

Age Group : Secondary

Theme : Water Resources Management for Urban Areas

Topic : Water Quality

Objectives : To help learners:

Be familiar with some of the important water quality parameters

Know how to do water quality auditing

�

�

A. Introduction to the Lesson

This lesson talks about the quality of water in relation to the purpose of its 

use. It also introduces some of the important water quality parameters 

and increases the knowledge among the learners by conducting a water 

quality audit. 

Introductory Activity

Bring water samples from various water sources (tap water, pond, lake, 

river and rainwater) from your school, community or at home. Conduct 

Physical, Chemical and Biological Quality of water by using portable 

water test kits. 

Encourage learners to discuss on result obtained. 

Application of action 

leaning and analysis by 

experiential learning.

B. Content

Water quality may be defined as the degree of usefulness of water for a 

particular purpose. This definition takes into account the fact that even 

when water is polluted say with sewage, the water can be used for other 

purposes such as agriculture but is not suitable for use in homes. Thus 

the quality of water is measure of the substances contained in it in 

respect to what the water is intended to be used for.

Water quality can range from almost pure water from springs, the heavily 

polluted water from industrial activities, the salty seawater, etc. The 

immediate environment like the air, soil influences the quality of the 

water. For example, soils of various types have different chemical 

properties and water stored between the pores of soil will adsorb some 

minerals to change its chemical properties. Water in soil with high 

content of sulphur, the water will smell like rotten egg. When water mixes 

with gases emitted from industries like oxides of nitrogen and sulphur, 

the resulting precipitation is acidic to the level that can destroy crops or 

vegetation. Therefore we can say that:

All water has a quality  good, poor or average. The quality is affected 

by various factors, both natural and human related

Natural factors involve soil type, rock formations and vegetation

Human factors involve runoff from cities, houses, factories and farms

Source: UNCHS, SWD and SIDA (2004)

A water quality audit is an investigation to determine how healthy the 

water from your water source is. You can audit water quality of different 

sources like river, stream, dam, borehole, etc. By doing this you can 

understand how good or how bad the water of these sources is for the 

various activities you use it for like drinking, cooking and bathing. You 

can even investigate the possible sources of pollution. By doing an audit 

you can find out if the water that we use for drinking, cooking and bathing 

is of acceptable quality. Many people have worked together in order to 

make a list of requirements for water quality and these have been 

accepted as the standards by which we are now able to measure water 

�

�

�

Usefulness and relevance 
can be discussed further. 
Improvisation and initiative 
can be elicited here.

Reflection of 

resourcefulness

Establishment and 

importance/ usefulness of 

quality standards

Co-operation, duty and 

responsibility 

(implementation of 

prescribed water quality 

standards) and 

understanding
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quality. We can also contribute to preventing diseases and other health 

disorders by understanding and implementing water quality audits. Once 

an audit is done it is also important to note what is wrong and how the 

water quality can be improved.

There are many things that one has to look for when performing a water 

audit.

1. Water Life

Many water animals and plants are sensitive to changing water 

nutrients and pollution. By seeing which organisms live in a stream, it 

is possible to get a good idea of water quality.

2. Water Clarity (Turbidity)

Turbidity refers to the relative clarity of water. Murky water stops light 

from going through and thus stops water life (as they are dependant 

on light for food production) with a consequent loss of both plant and 

animal diversity. Plants need light to grow and both large and small 

animals may suffer growth retardation or death because they can't 

see or hunt or breed, or their gills may become clogged with particles 

of silt and organic material. What do you think may be the cause of 

this? How can we help prevent this? Will prevention of this also 

improve the water quality? 

3. Physical description of the river

It is important to make physical observations of the river, as this will 

provide important information that will influence the quality of water.

Some of these are important to note: -

- The riverbed.

- The average depth

- Width of the river

- Speed of water flow

- Visible problems (litter and dead animals)

Other factors can also be tested to define the quality of water like 

temperature, pH, etc. These and many other parameters can easily be 

tested using a simple filed water test kit. 

C. Activity

Involve the learners in conducting a water quality audit of a water source 

close to the school. The following activities could be done for an audit.

Catchment History (Local interviews, indigenous story and change): 

Interviewing local people and collecting stories can develop a sense of 

how things have changed. Local information and stories are thus 

essential for understanding local water quality issues.

Work out a set of questions to ask local people, particularly older folk who 

have lived in the area for many years. Record what you find out about 

historical change and local water quality problems in the spaces 

provided.

Historical change (Ask older people about local stories and change)

Present conditions and possible problems (Ask local people about 

water quality problems)

Use of an audit form:

The audit form given in Annex 9 “Water Quality Audit” can be used to 

facilitate the work. 

Source: SWAP/GREEN (1999)

Application of action 

learning, analysis and 

values clarification through 

activity

Awareness of nature and 

its role as natural 

indicators

Concern for living 

creatures can be 

emphasised

Observation skills are 

enhanced whilst drawing 

on learners ability to 

distinguish characteristics 

affecting water quality.

D. Did you know?

In nature water is never pure. Rainfall picks up dust, smoke particles, 

gases, bacteria and waste from households, factories and industries. As 

the water runs along the surface of the ground or soaks into the earth, it 

collects other materials from rocks and soil. Some materials are filtered 

out other remain and are carried along with the water (CEE, 1994)

E. Summary of the Values Elicited in the Lesson

Usefulness, initiative, improvisation

Co-operation, duty, responsibility

Concern, resourcefulness

Application of analysis  and action learning

F. Teaching Aids

“Water Quality Audit” sheets

G. Further references and web links

http://www.wetcity.org/resources/reference.htm

www.aquatox.net

www.gwpforum.org

www.randwater.co.za

www.siwi.org
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Age Group : Secondary

Theme : Water Resources Management for Urban Areas

Topic : Water Pollution

Objectives : To help learners:

Know how water gets polluted and the consequences of pollution�

A. Introduction to the Lesson

This lesson introduces the learners to some of the ways water is polluted 

and how polluted water affects lives of living things including humans. 

B. Content

Polluted water is water that is not safe and not healthy for people and 

animals to drink or to wash in. Polluted water threatens the plants and 

environment as a whole. Even where there is enough water to meet 

current needs many lakes, rivers and groundwater are becoming 

polluted.

Water can be polluted either naturally or due to human activities. The 

things that can cause water pollution can be divided into two main 

groups: germs and chemicals. Germs are very small organisms that 

cause diseases such as, malaria, cholera and bilharzias. Chemicals are 

poisons that are mainly produced by industries. The most frequent 

source of pollution is human waste (with two million tons a day disposed 

of in water course), industrial wastes and chemicals and agricultural 

pesticides and fertilizers. It has been estimated that half of the population 

of the developing world specifically who are living in the city is exposed to 

polluted sources of water that increase disease incidence.  

Every segment of society shares the blame for the pollution. To use water 

is to expose it to some degree of pollution. As a rule, the major water 

users are also the major water polluters. They cause contamination 

either directly through point sources such as landfills, industrial dumps, 

and treated sewage disposal, or indirectly through non point sources 

such as runoff from farmlands, city streets, storm drains, feedlots, 

construction sites, and mines. 

Farmers apply fertilizers and pesticides to their fields in order to keep 

the acres they irrigate highly productive. These additives seep into the 

soil of nearby ponds and streams leading to the toxic amount of pollution. 

Truth, analysis, synthesis 

of cause.

Responsibility for action 

can be elicited here. 

Working together /unity to 

reduce pollution.

Analysis and pro-active 

thinking to avoid 

pollution/conservation.

Urban and suburban residents and businesses contribute to the problem 

of pollution by producing a staggering amount of garbage and 

wastewater, both of which are difficult and costly to dispose of safely. 

For years the public had an "out of sight, out of mind" attitude regarding 

household or commercial waste. Once it was learned that drinking water 

quality is linked to how such waste is disposed of both the public and 

officials took a hard look at the methods of disposal (Cossi, 1993).

All these human activities are destroying the delicate balance of life that 

the nature has maintained. Ecosystem is a community of plants and 

animals interdependent upon each other and the non-living environment 

for its supply of materials for life like water and minerals. With additions 

of pollutants in the water sources, we are destroying the balance of 

nature and thus many life forms dependent upon it. In the end, it is us 

who have to pay a heavy price for the pollution of water and destruction 

of ecosystems by our irresponsible behaviours.  Let us look at some of 

the consequences of water pollution.    

Effects to human health

In agriculture, farmers are applying mineral fertilizers in the soil to 

increase the crop yield. However, a large percentage of the fertilizer used 

is washed away by water into nearby water bodies or seep into the 

groundwater. In addition to this, farmers also use insecticides and 

pesticides to kill insects that attack crops and damage it. These chemicals 

when ingested even in small quantities via contaminated food or water 

can have adverse effect on our health. When cities, towns and other 

areas discharge municipal waste untreated into river systems and when 

people go to relieve near water sources, the water is heavily 

contaminated with numerous disease causing germs. Consumption of 

such contaminated water can cause us diseases like cholera and hepatitis 

and even lead to death.

Every year, chemical contamination and water borne diseases kill 15 

million people. Painfully, we are learning that the penalty for polluting our 

water is severe. Every eight seconds…..somewhere in the world… a child 

dies of a water related diseases (Marks, 2001).

Toxic effluents from industries can contain different kinds of metals which 

when consumed by humans through the food chain can affect human 

health for many generations. The Minamata disease in Japan is an 

example of a big tragedy from mercury poisoning.

Diseases not only reduce the working days but also involve expenditure 

in treating the sick which could affect the living standard of the affected 

families especially the poor and the marginalized. 

Impact upon income generation

There are many people in the world who are earning their livelihood from 

selling fish they catch in ponds, lakes or rivers. But people in many places 

around the world are polluting these water sources through various 

activities like agriculture, industries and even waste disposal. Human 

waste contains high amount of plant nutrients. Discharge of such high 

nutrient load into a water body like a lake or a pond leads to algal bloom. 

This and the microbial activity for degrading the organic pollutants leads 

to reduction of oxygen level in the waters leading to massive fish kill. In 

addition, discharge of oil and other oil based waste in water bodies (for 

example oil spills in the coasts) also leads to fish kill. 

In many countries fishing is a key livelihood activity of the poor, and even 

where this is not the case, fish frequently provide the bulk of animal 

protein in the diet. The destruction of fish and their habitats through 

pollution can have devastating impacts upon these poor communities 

Initiative and concern of 

consequences. Right 

conduct. Problem solving 

and accountability.

Maintenance and 

conservation of ecosystem. 

Preservation of resources. 

Acting responsibly.

Interdependence and 

consequences of action. 

Therefore consideration 

before contamination. To 

ensure self-preservation.

Value of quality of life for 

future generations. 

Concern/consideration.

Resourcefulness and 

reliability on initiative and 

self help.

Consideration for and 

preservation of all life 

forms
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Introductory Activity

Show the video clip “Polluted Water” (UNESCO-IHE, 2003) (provided in 

accompanying CD). Following is the summary of the clip:

On its passage through the world's factories water collects a variety of 

toxins, which, if inadequately treated, contaminate the water system. To 

increase fields to feed growing population, farmers often use fertilizers 

and pesticides. As water passes through fields, it picks up these chemical 

elements in the fields and contaminates rivers and aquifers. Chemical 

and biological water pollution is increasing, reducing the global 

availability of supplies of clean freshwater. Over 1 billion people do not 

have access to safe drinking water. Over 2.4 billion people lack adequate 

sanitation. Daily two million tons of human excrement fouls the rivers and 

ground water of the world, creating widespread health problems. Water 

borne diseases cause nearly 15 million deaths a year.

Application of analysis and 

values clarification by 

observation of video clip

Values elicitationsContent and activities
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(UNESCO-WWAP, 2003). Other domestic animals drinking from polluted 

sources can also get sick requiring treatment increasing the expenditure 

of the poor communities. This leads to a high financial crisis on these 

people who are dependent upon the fish and the domestic animals for 

their daily earnings.

In many places farmers have to irrigate their fields with wastewater due 

to lack of cleaner source. This can also cause destruction of their crops 

and therefore the source of income for the entire year.

Stress to women and girls

When the nearby water sources are polluted by human activities, many 

people living in communities without access to piped water supply have 

to go far in search of cleaner water sources. This is especially a big burden 

for the women and girls who have to spend a lot of time to fetch water. 

This reduces the time women could spend in household chores, attending 

to children or in income generating activities and girls miss their schools. 

Therefore, we should realize that the health of our environment is 

important for our survival and therefore should bear responsibility of 

protecting our water systems and conserving it for all life forms and for 

other human beings to sustain life on earth.  

Co-operation in 

preservation and respect 

for others survival and 

livelihood. 

Being efficient and working 

economically to save time 

and energy.

Survival, responsibility, 

conservation and respect 

for life.

C. Activity

Organize a trip to the local river or another water body like a pond, lake, 

etc. and pickup all items that do not belong there. Spend as much time 

doing clean up as the learners can and make sure that they dispose of the 

garbage collected in an appropriate way.  

Ask the learners to record in their notebook all the things they observed 

and collected. They could also learn more about the effects of some of the 

items that they found near/in the water.

As an extension to this activity, the learners can go back to their 

classroom and discuss on the wastewater that they produce and where it 

goes after they discharge it. If there are sewer systems, they could find 

out where and how they are discharged. They could also talk about 

initiatives that would help to keep the rivers and other water sources 

clean. They could also try to find out about the laws on protection of 

waterways.

Source: Goodman (2003)

Application of action 

learning and inculcation of 

values of preservation and 

environmental protection 

through clean up of 

environment activities and 

campaigns.

Initiative and 

resourcefulness. 

Learners self help 

programmes and sharing 

of findings can be initiated 

through this activity.

D. Did you know? Take home message

Water is the "Universal Solvent" because water can dissolve more 

substances than any other liquid. This is because water molecules are 

very small and they move easily around other atoms and molecules. It is 

also because of the triangular shape of the water molecule, which has 

both positive and negative charges that allow it to interact easily with 

many other molecule (Goodman, 2003).

More than 90% of wastewater in developing world is discharged without 

adequate treatment into water resources like river, ponds and lake. 

139138

E. Summary of the Values Elicited in the Lesson

Truth, analysis, responsibilities

Resourcefulness, reliability, initiative

Co-operation, efficiency 

Saving time, energy and working economically

Respect for all life forms

Application of Analysis, moral development, action learning and values 

clarification.

F. Teaching Aids

Multimedia 

G. Further references and web links

www.projectwet.org/watercourse

http://www.wetcity.org/resources/reference.htm



GUIDEBOOK 2   Human Values-based Water, Sanitation and Hygiene Education

Values elicitationsContent and activities

Age Group : Secondary

Theme : Water Resources Management for Urban Areas

Topic : Water Uses in the Cities

Objectives : To help learners

Understand the various uses of water in cities.�

A. Introduction to the Lesson

This lesson explains about the various uses of water in cities.  

Introductory Activity

Show the video clip “Man and Use of Water” (provided in accompanying 

CD) (UNESCO-IHE, 2003) and encourage discussion on water uses in city.
Application of analysis, 

values clarification and 

moral development.

Cities are consuming lot more water than in the past due to change in life 

style, better living standards, population growth, migration and 

industrial and economic growth. At this rate of population growth and 

urbanization it is expected that in future more of our water would be 

domestic and urban utilized. An estimate indicates that in the next thirty 

years the needs of the urban and domestic sectors would be double of the 

quantity used now. 

An example of excessive use of water in a typical household in the United 

States shows that 38% of the total water is used for flushing, 31% for 

bathing, 20% for laundry and dishes, 5% for brushing teeth, etc. and 

only 6% for drinking and cooking. Each person here uses about 50,000 

liters of drinking quality water to flush toilets annually! (Cunningham et 

al., 2003). On the other hand, there are many cities in developing world 

where poor people have limited water supply they have to rely on less 

than 25 liters of water per person per day. What can you say about the 

use of water in the developed and developing world? 

Truth, analysis, synthesis. 

Logic and concern for 

future.

Discrimination on 

urbanization, levels of 

service and levels of 

consumption

C. Activity

Initiate a discussion among the learners on the various uses of water in 

cities. Learners to provide input in the discussion on what can be deduced 

about the degree of urbanization, the levels of services provided and this 

relationship to the consumption levels of water.

Learners are to suggest where water is being wasted and how water can 

be used wisely in cities.

Application of analysis and 

synthesis. Learners are 

able to draw deductions on 

concepts of social equity

141140

Source: EMG (2005)

B. Content

Water is not just a basic human need. It is also basic need for the 

management, restoration and enhancement of ecosystems, of which 

people and their cultures, though ecologically dominant, are just one 

component. It is often taken for granted and continuously and routinely 

exploited. In the global context, about 70% of the total water used is 

consumed for agriculture and 22% and 8% of the remaining water is used 

for industry and domestic purpose respectively. Human use of water 

throughout the world has led to drying up of water sources and pollution 

of rivers and induced water scarcity.  It is also predicted that water 

abstractions will increase by 50% in developing countries and 18% in 

developed countries by the year 2025. 

When we look at the local level in the urban areas, much of the water is 

used for domestic purposes. Figure below is an example of water used in 

Cape Town City. The figure indicates that large amount of water is used 

for domestic purpose in cities with the highest amount utilized for toilet 

flushing (30%) and the gardening (30%) followed by washing (25%) and 

for drinking and cooking (15 %). 

What can you deduce about the use of water in Cape Town? What can be 

done to reduce wastage of clean water? P.S Cape town is a coastal city.

People should move 

towards good management 

of resources and 

environment.

Continuously strive to 

protect resources and 

environment. Concern, 

active interest and 

initiative.

Application of analysis and 

values clarification.

Values elicitationsContent and activities

D. Did you know?/ Take home message

On a worldwide scale, agriculture accounts for the greatest percentage of 

total fresh water withdrawn.

E. Summary of the Values Elicited in the Lesson

Good management/resource management initiative

Concern, active environmental interest

Logic, discrimination

Awareness of Social equity and responsibilities.

Application of analysis and values clarification.

F. Teaching Aids

Multimedia

G. Further references and web links

EMG (2005), Water Handbook for South African activist and decision 

makers in urban areas, Environmental Monitoring Group (EMG), 10 

Nuttall Road, Observatory, 7295, Cape Town/PO Box 13378, Mowbray 

7705, South Africa
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Age Group : Secondary

Theme : Water Resources Management for Urban Areas

Topic : Water Conservation

Objectives : To help learners

Establish a constant awareness of the limited nature of water as a resource.

Know and use rainwater harvesting as a water conservation system.

�

�

A. Introduction to the Lesson

This lesson introduces the learners to rainwater harvesting as a system 

for water conservation.

�

�

�

�

Screening buckets that remove debris.

First flush device to ensure that the runoff from the first spell of rain 

does not enter the system.

Cisterns or Storage tanks

Delivery system for the treated rainwater, either by gravity or pump.

Source: CAWST (2004)

Rainwater harvesting exhibits the following advantages:-

1. The rain you harvest is an independent system promoting self  

sufficiency

2. Rainwater that is collected doesn't need energy, which is normally 

associated to operate centralized water systems

3. Rainwater harvesting also reduces erosion and flooding caused by 

runoff

4. The quality of rainwater is one of the purest

With a livelihoods strategy, rainwater is both a key domestic and 

productive resource. The effects of rainwater harvesting are therefore 

multiple in terms of health, poverty reduction, education and equity: 

reduction of burdens of the poor: less time spent in collecting water 

(particularly women and children) 

reduction in water-related diseases as quality is usually better than 

water from traditional sources; impact is less sick days, savings on 

medical expenses and time for more economic activities

improved health status as excess rainwater used for vegetable and 

crop growing gives improved diet

less back problems and growth reduction particularly among children 

and women as transportation of heavy loads of water over long 

distances is reduced

improved economic and health status from the income from 

vegetable and other crops, and other economic activities using excess 

rainwater 

more time for education and personal development, particularly for 

young girls as time saved is now used for school attendance or 

homework

�

�

�

�

�

�

B. Content

Rapid population growth, industrialisation, urbanisation, agriculture and 

water intensive lifestyle has led to a global water crisis. Groundwater 

extraction at a rate higher than the rate of recharge is leading to falling 

water tables which is causing serious problems like water shortage and 

salt intrusion. The freshwater source on the earth is limited and cannot be 

increased. 

Water is life. Yet millions of people throughout the world lack enough of 

this basic commodity for their hygiene and/or have no good quality water 

for drinking and preparing food. Therefore, there is an urgent need to 

conserve this resource through all efforts. One effective way of doing this 

is by changing our attitudes and actions towards the way we manage 

water in our everyday living. One of the ways we could conserve our 

water resource is by catching rain where it falls.  Falling rain can provide 

some of the cleanest naturally occurring water that is available 

anywhere. 

With a little initiative and the right attitude we are able to make the best 

of our rainfall. The system of harvesting rainwater is very simple; it just 

needs the effort! The water rains from the roof into a drainpipe, which in 

turn feeds into a storage tank fitted with a tap. Rain water harvesting 

(RWH) comprises of six basic components: -

Catchments area upon which the rain falls, for example roof tops.

Gutters transports water from catchments surface to storage

�

�

Awareness of reality 

emphasized by facts.

Conservation and 

individual initiative.

Positive/ righteous 

approach towards water 

management.

Optimization of natural 

source for self 

help/benefit.

Self sufficiency.

Application of Inculcation 

through initiative such as 

rain water harvesting.

Benefits of self-help 

initiatives.
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Introductory Activity

Narrate this case study to the learners. Ask the students what they think 

of the story and what they learn from it.

In the dry Eastern African village of Nampuno, Hadija Suleiman and her 

daughter Fatuma used to walk twice a day the 4 km to the nearest reliable 

well with good drinking water. Together they carried the 60 liters the 

family needed daily. The long trips with heavy load exhausted them. 

Fatuma could attend the school only for part of the day. Then they got the 

roof rainwater catchment. Now, they use rainwater for drinking and 

cooking, and for their vegetables garden. The surplus vegetables are sold 

at the market. From that extra income Hadija's husband plans to build an 

extra rainwater tank.

Learners are to discuss the initiative and resourcefulness of making use 

of rain water (a natural source of water)to enhance the economic 

efficiency of the Suleiman household? 

Application of analysis and 

values clarification.

Resourcefulness and 

initiative.

Metal, tile, or plastic roof

FILTER

Tap

WATER

Concrete base

Overflow pipe

Baffle

Gutter

Roof  Catchment

Overflow pipe

Tap
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In addition, rainwater harvesting also reduces the pressure on other 

water sources like the surface and groundwater. 

The total amount of water that is received by rainfall is called the 

rainwater endowment of that area. The amount that can be harvested is 

called the water harvesting potential (runoff). This runoff is influenced by 

three factors:-

a. Catchment areas

b. Collection efficiency

c. Rainfall

2Water harvesting potential (mm) = catchment area (m ) x collection 

efficiency 

The collection efficiency accounts for the fact that all the rainwater falling 

over an area cannot be effectively harvested, because of evaporation, 

spillage etc. Normally collection efficiency can be expressed as 0.7 to 0.8. 

Quality of Rainwater

Rainwater is regarded as soft and is one of the purest sources of water. 

However this rainwater can be contaminated with many types of bacteria, 

molds, algae and other contaminants washed into the storage tank from 

the catchment area. In addition, in industrial areas with emission of 

poisonous gases, the rainwater can be contaminated with many chemical 

pollutants. 

If the water is to be used for human consumption like for cooking and 

drinking or for showering/laundry, collected rainwater should be treated 

with appropriate filtration and/or disinfection processes. But for other 

non-potable purposes like toilet flushing treatment is not required.

How to ensure safe water in rainwater catchments

The first rains drain the dust, bird droppings, leaves etc. that lie on the 

roof surface. In practice, preparation and cleaning of the roof surface 

before the first rains hardly ever happens. To prevent these pollutants 

and contaminants getting into the storage tank, the first rainwater 

containing the debris must therefore be diverted or flushed. Many 

techniques have been introduced but most fail in practice because of lack 

of proper operation and maintenance. There are now permanent systems 

to divert the first rainfall from the storage tank. Some of the figures are 

given below: Annex 10 “ First Rainwater Diversion Systems”

Source: ENPHO

Additionally, screens can also be installed in the transmission pipe or at 

the tank inlet to retain larger debris such as leaves (Annex 11 “Screening 

Device”.

Self-help initiatives and 

improvision. Quest for 

knowledge, spirit of 

enquiry.

The same concern applies to collection of rain runoff from a hard ground 

surface. Here the preparations before the first rains are easier and simple 

gravel-sand filters can be installed at the entrance of the storage tank. 

Given below are some tips on cleaning the catchment areas and the 

harvesting system components in order to collect safe and clean water.

Clean tank and entrance pipe before rainy season

Place filter or screen over tank to keep out insects, leaves and dirt

Place seal cover over tank to keep water clean and to prevent 

mosquitoes from breeding.

Water must be taken out of the tank by a tap and not by buckets etc.

Allow first rainfall to run through the tank without being used.

�

�

�

�

�

C. Activity

As a community project/ school project, develop rainwater harvesting 

system that could be constructed against one of the buildings at school/in 

the community. Ensure that the collected water is utilized for various 

activities like cleaning, washing, watering plants, kitchen gardens etc. It 

should be quality tested for safety if used for drinking and cooking. If 

required, household purification techniques can be applied. 

Illustrate how this system can be beneficial to people who have severe 

water shortage problems. Learners are requested to share this 

knowledge and experience with members of their community. In this way 

the entire community can become self-helpful and conscious of trapping 

free water. In this way they contribute to uplifting their community.

Application of action 

learning, inculcation and 

values clarification through 

active construction of 

rainwater harvesting 

system.

Caring for community by 

sharing knowledge.

D. Did you know?/ Take home message

"Rain is grace; rain is the sky condensing to the Earth; without rain, there 
_would be no life"  John Updike (Goodman, 2003)

Through water we are all related as brothers as sisters. As we are 

connected to each other through water, so too are we connected to every 

other life form that exists, has existed and will exist. Water existed long 

before the coming of humankind, and water will exist long after the going 

of humankind. However, how we treat water during our brief passage on 
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F. Teaching Aids 

Annexure 10 and 11, list components for setting up a rainwater 

harvesting system.

G. Further references and web links

www.barefootcollege.org

Earth will determine whether our children and we pass time in a dying 
_world or a living heaven. Simply   the choice is ours

(Source: Marks, 2001)

Age Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Water Abstraction/Sources

Objectives : To help learner

Know what are the water sources for cities

Know about the impacts of over-abstraction of water for use in cities

�

�

A. Introduction to the Lesson

In this lesson, learners will be able to learn about the demand of cities on 

water sources and how this pressure is affecting the water sources and 

the environment.  

Introductory Activity

Organize a discussion session among the learners on how water comes 

to their homes. 

B. Content

With over 60% of the worlds' population (nearly 5 billion people) 

expected to be living in urban area by 2030 (compared with the less than 

15% in 1990 and 48% in 2002). By 2000 there were 388 cities with 1 

million or more inhabitants. 

Cities require a very large input of freshwater. The quantity increases 

with the population size and the affluence of the inhabitants. In addition, 

water demand is also critically influenced by the city's economic base 

(UNESCO-WWAP, 2003). Thus, meeting the competing demands from 

commercial, domestic and industrial users puts great pressures on 

freshwater resources. Many cities have to go deeper into groundwater 

sources and farther to distant surface water sources. Tapping water 

sources in this way is very costly which is unsustainable both in terms of 

economy and environment (UNESCO-WWAP, 2003). Many urban centers 

are now facing difficulties in obtaining sufficient freshwater and this is 

even the case in cities where half or more of the population is not 

adequately served with safe, sufficient supplies. Many cities have 

outgrown their capacity to provide adequate water supplies as all nearby 

surface water sources have been tapped and/or groundwater resources 

are being drawn on much faster then the natural rate of recharge. 

Consequently cities face problems in financing the expansion of supplies 

to keep up with demand as the cheapest and most easily tapped water 

sources implies much higher costs per unit volume of water.

Let us look at the major source of water and their abstractions for supply 

to the cities.

Surface water

Water can be made available by damming a natural rainwater catchment 

area, such as a valley and storing the water in the reservoir formed by the 

dam or diverting it to another reservoir. However, this and other surface 

water sources on which cities draw are mostly at risk in terms of quality. 

These sources can receive agricultural run off, human and livestock 

wastes or heavily polluted effluents from urban areas, industries or other 

upstream users. Such pollution sources can lead to numerous 

waterborne and water related diseases. In addition, with the growing 

demand for water, its unsustainable use and changes in the precipitation 

Reality of social issues.

Sensitization to city 

requirements, socio 

economic awareness.

City management, pro-

activity (forecasting) and 

leadership and leadership 

can be integrated here.

Application of values 

clarification.

Integration and elicitation 

of values of conservation, 

respect for nature,

147146

Values elicitationsContent and activities

E. Summary of the Values Elicited in the Lesson

Resourcefulness, initiative, conservation

Self-help, self-sufficiency, improvisation

Spirit of enquiry, sharing of knowledge, caring

Application of action learning, inculcation and values clarification.
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replace the pumped water. Thus Santa Cruz had a situation that has 

lowered the water table so that less water discharges into the river, thus 

decreasing the river flow. This is an example of human being's self-

centered interests and lack of consideration can destroy vegetation and 

wildlife of our environment.

Application of analysis 

through case study. 

Consideration for 

environmental 

conservation.

C. Activity 

a. Ask the learners to design posters to hang in their 

neighborhood/school to disseminate educational messages about 

water sources protection. 

b. Show the learners the pairs of pictures given in Annex 12a “Discover 

and Decide”. Annex 12b “Background Information” gives the 

background information on the activity. Each pair has a theme 

relating to groundwater. Ask them to study the two pictures in each 

pair and to find the differences between the two. After doing this 

exercise, the learners will be able to:

Identify the differences between the pictures of each set

Show a responsible attitude towards groundwater 

Describe the message of each set of the pictures

Source: IHS South Africa (1999)

�

�

�

Application of moral 

development and values 

clarification in activity.

D. Did you know?/ Take home message

Worldwide water withdrawals from water bodies have risen from 250 

cubic meters/person/year in 1900 to over 700 cubic metres today. 

Less than 3% of the water produced at a large municipal water 

treatment plant is used for drinking purposes. 

�

�

Source: www.ec.gc.ca/water/en/e_quickfacts.htm

E. Summary of the Values Elicited in the Lesson

Reality, leadership, co-operation
Teamwork, discipline, discrimination
Respect for nature, caring, condiseration
Application of analysis, moral development and values clarification.

F. Teaching Aids

Materials for making posters, pictures on Discover and Decide

G. Further references and web links

http://www.ec.gc.ca/water/e_main.html

http://www.groundwater.org/kc/kidsconserve.html
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patterns surface water sources have become inadequate and not suitable 

to meet the demand. What can be done to promote the environmental 

sustainability of these sources? 

Groundwater

Groundwater aquifers have become the major alternative to surface 

water sources for water abstraction for water supply systems. The 

aquifers can be tapped by drilling deep boreholes from where water is 

pumped out. However, groundwater resources are also often 

contaminated from domestic and industrial wastewater discharges. What 

can be done to avoid this? In addition, with extraction of groundwater at a 

much faster rate than the natural rate of recharge problems like 

groundwater depletion and saltwater intrusion are becoming prominent 

in areas where groundwater is used in excessive amount. Let us look in a 

little more detail on two of the major impacts of over-abstraction of 

groundwater.

Degradation of water quality

Water pumped from lower levels frequently contains naturally occurring 

elements such as arsenic, fluoride and radon. At deeper levels, the 

earth's higher internal temperature allows these elements to dissolve in 

water, thus affecting the quality of the water. Along coastal areas, over 

drafting may cause the intrusion of salt water into aquifer, rendering the 

water no longer stable.

It is due to the above mentioned facts that humans must take care of 

nature and act according to rules and discipline set out by nature. Human 

being is part of nature and should not act irresponsibly just to satisfy 

personal short-term gratification, which has a long-term negative impact 

on the environment.

Land subsidence and desertification

Another consequence of over-abstraction is the prospect of land subsidence, 

in which the land surface cracks called fissures appear. When the water from 

an aquifer is drained, the unconsolidated alluvial sand and gravel begins to 

settle and the land surface could drop or subside, in some cases 

dramatically. Subsidence at the surface can damage homes and commercial 

structures and reduce property value. Underground, this settling process 

compacts the soil and reduces the storage capacity of aquifer, impeding 

natural recharge. Note how poor environmental sustainability of resources 

impacts on socio-economic components of the city.

Let us look at how the Santa Cruz River area was converted from a lush 

riparian corridor to a barren area as an example of desertification 

resulting from overuse of groundwater:

Along the Santa Cruz River there existed stands of mesquite trees and 

along the banks cotton wool and willow trees formed a lush riparian 

corridor that shaded the river and provided a wonderful habitat for birds, 

small game, deer, coyote, bobcats and mountain lion. But human being's 

lack of consideration and restraint has allowed for groundwater pumping 

to such extent resulting in lowering of the water table, draining the river 

of its flow and with the result killing much of the vegetation and wildlife. 

Today, the river flows only during Spring snowmelt, during heavy rain 

such as the summer monsoon, or because of the release of effluent from 

the city's treatment plant.

When groundwater wells begin to pump water, the withdrawal lowers the 

surrounding water table. In permeable soil, water quickly flows laterally 

to replace the water pumped out of the well. In less permeable soil, the 

water level in the well drops because the lateral flows is too slow to 

Co-operation with citizens 

and industries to protect 

aquifers can be integrated 

here.

Caring, discipline. Act 

responsibly.

Conservation of water 

sources through co-

operation, teamwork and 

community initiatives can 

be brought out here.

discrimination between

right and wrong conduct in 

managing water sources.
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Values elicitationsContent and activities

Age Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Water Treatment and Distribution

Objectives : To help learners 

Understand how water is treated before being distributed in the taps

Know how water comes to the tap

�

�

A. Introduction to the Lesson

This lesson provides information on the different processes in a drinking 

water treatment works before being distributed in the supply system.

filtered water through the second piece of cheesecloth. Examine the 

differences between the two pieces of material.

Discuss the pioneer's final step of boiling out impurities, and compare 

that step to our modern method of adding chemicals to purify water. 

Which do the student's think is the better method? The more 

environmentally-friendly method? Which method would they prefer 

to use? Which method is more practical in the modern age?

Source: www.ec.gc.ca/water/en/info/pubs/NSKit/e_chap3.htm

b. Show the chart given in Annex 14 “Water Cycle Watershed Level” to 

the learners and encourage them to explain each of the steps in the 

water collection and distribution system.

Introductory Activity

a. After the following activity, learners will learn about methods of 

purifying water used by early settlers, as well as those used currently 

in water treatment facilities.

Early settlers learned (the hard way) to drink from flowing waters and 

not to drink from still waters. And while the water in lakes, rivers, and 

streams often contained impurities that made them look and smell 

bad, sometimes their water could be "cleaned" to make it safer to 

drink. Early settlers used citric acid or alum, which clung to suspended 

particles and made them sink to the bottom of a water vessel. Simply 

allowing the water to sit for several hours also took out some (solid) 

impurities. Finally, the settlers would strain the water through 

material to extract the rest of the nasty bits. To further purify the 

water, particularly if disease were suspect, settlers boiled their water 

before drinking it.

The following materials will be required to this activity:

(per group or per classroom)

1 cup of water with approximately ½ tsp of dirt dissolved in it  stir well! 

2 clear plastic cups capable 

2 pieces of cheesecloth 

1 tsp powdered alum (available at pharmacies) 

The dirty water can be allowed to settle, so that the learners can see 

the effect of sedimentation on dirty water. Using alum will make it 

clear to the learners how citric acid worked for the early settlers. Allow 

several hours for sedimentation to occur (it's best to leave the vessel 

overnight). 

Discuss water purification. Talk to the students about how our 

drinking water is purified before we drink it  even groundwater is 

cleaned, naturally, as it filters through the soil. If the class is divided 

into groups, pass out one clear plastic cup with water that has ½ tsp of 

dirt mixed in it. Or use muddy water from a local stream (or even a 

puddle in the school yard). Talk about the various steps in the water 

purification process and discuss how the modern methods compare to 

or contrast with those used by our early settlers.

The learners can "aerate" the water by pouring it back and forth 

between two cups. Ask the students to add ½ tsp of alum and watch 

the floc form. Allow the glass to sit undisturbed for several minutes 

and discuss about sedimentation. Next, have the learners hold a piece 

of cheesecloth over the empty glass and pour the water through the 

cheesecloth into another glass or a larger bowl (opt for the larger bowl 

with early grades). The have them examine the cheesecloth. Pour the 

Application of action 

learning through activity.

Survival strategies and 

adaptation.

Self help and initiative  

and promotion of hygiene 

in past and present

B. Content

We have become so accustomed to opening the tap and there is water for 

our daily uses. Have you ever wondered where this water has come 

from?, How is it that the water from our taps are clean and in most cases 

potable? Well let us follow the process of how tap water is cleaned!

A cleaning plant (purification plant) draws water from water sources like 

a dam or a river. This raw water contains contaminants that can make it 

unsafe to drink. Therefore, the raw water is transported through canals 

and pipelines to purification stations, where it is cleaned. Let us know 

look at the various processes taking place in the purification station.

Screening

When raw water arrives at purification station it passes through metal 

screens. This screen trap large living organisms, sticks, leaves and litter, 

but allow water to pass through. We can help the screening process too, 

by screening our habits and allow good ones through; such as don't 

pollute our dams!, there would be less litter to be screened off!

Quest for knowledge; 

understanding and 

appreciation can be 

brought out here

The values of responsibility 
and duty can be elicited 
here.

Emphasis on not polluting; 

concern, good habits and 

responsibility can be 

reinforced here.

Appreciation of challenges 

and difficulties for 

improvement.
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Water Purification Process (Annex 15)

Source: UMGENI Water (2002)

The Purification Process

Raw water is normally
gravity-fed from a dam to the

water treatment plant.

The raw water passes through wire mesh filter
to remove any large objects.

As the raw water enters the plant,
lime, polymeric coagulant and,
sometimes, bentonite is added

to the raw water.

It then flows into large settling tanks.
Here the coagulant helps to bring the

small dirt particles in the water together
to form lumps, known as flocs, which

sink to the bottom of the tank.

Next, the cleaner-looking water is
filtered through the sand-beds to

remove any of the remaining
smaller dirt particles.

Finally liquid chlorine is
added to destroy any

harmful bacteria
which are too small to be

filtered out.

Water samples of newly treated
water are routinely collected
for testing in the laboratory

at the end of the
purification process.

The treated water, now safe
to drink, is piped to a storage

reservoir where it is ready
to be piped to our homes.

1

8

7

6

5

4

3

2
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Coagulation and Flocculation

The raw water enters the middle of a spiral flocculator where slaked lime 

is added. This is thoroughly mixed in the rapidly moving water. The slaked 

lime attracts sand, soil and clay particles, some small living organisms, 

germs and all the “bad guys” to form clumps. As the water begins to slow 

down in the outer section of the flocculator, the “clumps” join together to 

form 'floc'. Similarly in life we are also challenged with events that 

improve our character!

Sedimentation

The water flows slowly into large sedimentation tanks. The 'floc' then 

settles to the bottom of the tank to form “sludge”. This is called 

sedimentation. The “sludge” is sucked up by de-sludging bridges and 

sent to a sludge disposal site. The water in the top part of the tank is now 

cleaner. It flows over the side of the sedimentation tank into the 

carbonation tank. The process of sedimentation is like the process of 

discrimination between right and wrong; the right actions should be 

allowed; such as not wasting water!

Carbonation

When water leaves the sedimentation tank it has a pH of about 10,5 from 

the slaked lime that was added. This high pH makes the water feel and 

taste soapy. In order to make the water less alkaline, carbon dioxide is 

bubbled through the water. The pH of the water is now between 8.0 and 

8,4. This improves the taste of water. 

Filtration

The pH of water has now been corrected through carbonation, but it still 

contains small living organisms and germs. It flows into closed filter 

houses where it passes through sand filters. These are big flat beds made 

of different sized particles of sand and stone. As the water flows slowly 

through these filters all the small living organisms and some germs are 

trapped. The water now enters underground pipes. The water has been 

through several processes and still has some impurities, it has to endure 

further processing before it can be used for drinking. Thus the process 

requires much patience; endurance and perseverance.

Chlorination

Disinfectant like chlorine is added after filtration to kill any germs 

remaining in the water. Then the clean treated water is pumped through 

the underground pipes for distribution.

In many countries people are amazed to find out that all the water that 

comes into our houses, including that which we use to flush the toilets, is 

drinking water quality. This is the service that is provided to us by our 

water companies and our municipalities.

Discrimination and 

distinguishing right from 

wrong can be emphasised 

further through discussion

Duty and versatility is 

exhibited here.

Emphasis is placed on 

endurance; patience and 

perseverance.

Protection/ preservation; 

responsibility of purpose 

and duty of service is 

highlighted

C.  Activity 

a. Play the water supply game given in Annex 16 “Water Supply Game”     

(Source: Rand Water, 2002)

b. Arrange for a visit to nearby water purification centre and  a city 

engineer or a technical advisor /distribution engineer from the water 

utility to discuss with the learners on the history, process, cost of 

planning and setting up purification plant and piping for water 

distribution in their municipal area and also the cost of purifying water 

for an average household consumption for a month. 

The learners can calculate the amount of money required to distribute 

water to their home (depending upon the water used) and the amount 

they are paying for their water. Based on this calculation they should 

Application of analysis, 

moral development and 

values clarification.

Focus of economic efficiency 

to promote prudent and 

honest behaviour, such as 

prompt payment of bills. 

Acting as a responsible 

citizen and appreciation of 

municipal services can be 

elicited here.

D. Did you know?/ Take home message

Treating water requires a lot of money and resources. Therefore, be 

water wise and do not waste water!

E. Summary of the Values Elicited in the Lesson

Survival, self-help

Initiative, quest for knowledge, appreciation

Responsibility, duty, concern, discrimination

Endurance, patience, perseverance

Protection, preservation

Application of analysis, moral development and values clarification.

F. Teaching Aids

Refer to materials required in the Activity, multimedia/flipcharts

G. Further references and weblinks

http://www.ec.gc.ca/water/en/info/pubs/NSKit/e_chap3.htm

reason why users should pay for the water they consume. Further they 

should be able to realize the need to reduce the unnecessary 

consumption of water.  
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Age Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Wastewater Treatment and Reuse

Objectives : To help learners

Know and understand how domestic wastewater is treated in a constructed 

wetland.

Know how wastewater can be reused.

�

�

A. Introduction to the Lesson

This lesson provides information on constructed wetland and how it 

treats domestic wastewater.

B. Content

Every possible use of water produces wastewater which pollutes our 

water sources like rivers and lakes. Pollution of these water sources not 

only affects the life forms in water but also has many negative impacts on 

us. Water is always in service to human, in order to satisfy our increasing 

needs and wants. We need to protect our water sources. Therefore, we 

should not discharge the wastewater into cleaner water sources. Instead, 

the wastewater should first be treated in a wastewater treatment works 

before discharging it into the receiving water bodies. 

Wastewater produced in cities and other urban areas can either be 

treated in a centralized conventional wastewater treatment plant (which 

you can look up in this module in the Upper Primary) or in a decentralized 

facility like a constructed wetland. Wastewater from the toilet (black 

water) and from the other areas like kitchen, laundry and bathing 

(greywater) can be treated combined or separately in a constructed 

wetland (CW). A CW is a biological wastewater treatment technology 

designed to mimic processes found in natural wetland ecosystems. This 

system utilizes wetland plants, soils and micro-organisms to remove 

contaminants from wastewater. Here we will see how a CW can be used to 

treat greywater and reusing the treated water for various purposes apart 

from cooking and drinking.

The basic components of a CW system are:

1. Two to three chambered settling tank for primary treatment

2. A feeding tank

3. A reed bed or a constructed wetland (main treatment unit)

Primary treatment

In the setting tank hair, grease and soap in the wastewater is removed. In 

addition, high amount of the solid particles are also removed in this tank. 

Feeding tank

Wastewater from the primary treatment tank goes to the feeding tank 

from where the wastewater is fed to the CW. Wastewater is not send to 

the CW bed continuously but at certain time intervals to achieve a good 

treatment of the wastewater.

Constructed Wetland

A CW has a bed of uniformly-graded sand or gravel with plants such as 

reeds growing on it. Therefore it is also called as Reed Bed. The bed of the 

CW is lined with plastic or clay to prevent wastewater from seeping 

through the ground and polluting the groundwater. Wastewater is evenly 

distributed on the bed and flows through it either horizontally or 

vertically (fig1 and 2 and also Annex 17). The plants grown in the wetland 

bed, not only offer a root mass for filtration, but also provide oxygen and 

carbon for water treatment. Pollution eating microbes colonize in the 

oxygen rich area around the root surface and break down the pollutants 

with the help of the available oxygen. Plants also take up some of the 

pollutants. The co-operation, inter-relationship and inter action of this 

system plays an important role in the cleaning process. 

We can act in a similar way by filtering out bad habits and developing 

good ones, which would be helpful in preventing pollution and conserving 

water. 

Service of water to human 

elicits humans 

reciprocation of service to 

water/resources.

Behave in protective way 

to water.

Initiative and 

improvisation.

Recycle, reuse of water 

(conservation).

Initiative and 

resourcefulness in 

preventing pollution.

Fig 1: Horizontal Flow Bed 

Fig 2: Vertical Flow Bed 

Co-operation, inter-action

Develop good habits, 

discrimination
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Introductory Activity

Show the movie “Values Based Water Education” on best practices and/or 

PowerPoint presentation “Construction Process of Constructed Wetlands” 

(ENPHO) (provided in accompanying CD).

Application of analysis and 

moral development

Phragmites

Level
surface

Discharge 

Outlet
height

variable

 Impervious liner

Roots and
rhizomes

Slope ½% to 1 % Depth of
bed 0.6m

Inlet stone
distributor

Sewage
or

sewage
effluent

Typical Arrangement for a Vertical Flow Bed

Intermittent
feeding

Distribution
pipe (DN 50, DN 70)

50-60 cm Sand
(0/4 mm, 1/3 mm, ¼ mm)

10 cm Gravel (4/8mm)

20 cm Gravel (16/32 mm)

scaling
(plastic liner, clay)

Drainage Pipe (DN 100)
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Use of Treated Water

The treated waste water especially greywater can be reused for non-

potable purposes. It can be reused is watering garden, washing vehicles, 

washing paved lawns or window sills, flushing toilets, etc. This system 

can save about 40-60% of the drinking quality water in a household. 

Therefore, this is a very good method of saving the limited water 

resource and reducing the wastewater flow into the receiving water 

bodies.  

Saving water, 

resourcefulness.

C. Activity

Take the learners to observe a constructed wetland and see how it works. 

They can observe the wastewater entering the treatment system and the 

final effluent from it treated water using a field test kit.

Application of analysis and 

action learning

D. Did you know? / Take home message

Minimize the consumption of water to reduce the amount of wastewater 

generated!

G. Further references and web links

http://www.rehydrate.org/dd/su31.htm

Age Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Consumption and Use of Water

Objectives: To help learner

Be aware of the water demand for daily activities 

Be aware of conserving water at an individual level 

�

�

A. Introduction to the Lesson

This lesson gives an overview of the uses of water in our daily activities 

and how much of water is normally utilized for each activity. It also 

provides some water saving tips.
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E. Summary of the Values elicited in the Lesson

Service, protectiveness, initiative

Conservation (Recycle, reuse)

Improvisation, resourcefulness

Co-operation, discrimination

Application of analysis, action learning and moral development

F. Teaching Aids

Multi media, water field test kit

Values elicitationsContent and activities

Application of analysis and 

values clarification through 

investigation. 

Conservation, Attitudinal 

change and awareness.

Introductory Activity

The learners can identify the various activities requiring water and 

estimate the amount needed for each activity. Learners are required to 

calculate their daily consumption of water. Learners are then asked to 

calculate how much of the water used can be a.)reused , b.) reduced for 

an activity. The learners can calculate how much of water can be saved by 

using water wisely.

B. Content

Water is a limited resource and we must use it with care without 

unnecessarily wasting it. It is our responsibility as citizens to take 

initiatives for the best utilization of water at household level. The chart 

below will give you an idea on how much water we use daily for various 

activities.

Purpose of use Amount Quality required

(liter/person/day)

Drinking and cooking 3 Highest quality

Dishwashing 10 High quality

Bathing, showering 57 High quality

Laundry 20 High quality

Cleaning 7 Low quality

Garden 3 Low quality

Toilet flushing 45 Lowest quality

The table is an example of quantities of water required for different 

activities in a fully plumbed house. From the table, you can see that of 

total water consumption, only 2% of water is used for drinking and 

cooking whereas 98% serves the purpose of sanitation and hygiene. 

About 45 liters of highest quality drinking water is poured into the toilet 

each day although for this purpose use of lowest quality water is 

sufficient. 

On the other hand, people become vulnerable to various kinds of 

diseases such as diarrhea, vomiting, fever, headaches etc. by drinking 

polluted water in many cities. Therefore, it is essential to keep in mind 

firstly that we need to keep the water clean and secondly that we should 

not waste a lot of water. If we use water wisely, it could be available for 

those people who do not have access to adequate amount of water.  

Caring, conservation, 

responsibility.

Discriminate use of water.

Sharing of water, equity 

and access to all of water.
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5. Don't let the tap run while washing your face or brushing your teeth. 

Use a cup or a jug for brushing and washing face.

6. Have a full load of clothes when using a washing machine

7. Wash vegetables in containers instead of washing them under a 

running tap.

Outdoors:

1. Water your garden early in the morning or late in the evening with a 

trigger nozzle or a bucket.

2. Don't water the paving, driveway or sidewalk. Water just the roots of 

the plants.

3. Have plants that are suited for our climate and that does not need 

much water to survive

4. Use a broom to clean leaves and other debris from your driveway or 

sidewalk. 

5. Wash car or your bicycle using a bucket instead of a hose. 

6. Do not waste the rainwater. Instead, collect it in tanks or ponds for use 

or recharge the groundwater.

It is estimated that at least 20 to 30% of the urban population in middle-

income countries purchase their water from vendors, which is often 

priced 10 to 100 times higher than the unit price of water from house 

connections. Paradoxically, while the urban poor struggle for water, more 

than half the water produced at high cost to meet the needs of Africa's 

burgeoning cities is lost even before it reaches the consumers 

investments. How can this inequity be remedied? How does urbanization 

of cities affect the availability of water to the lower income group? Can the 

higher prices of water by vendors be justified? Learners are to research 

the issues of urbanization and water and how these issues are currently 

addressed by agencies such as UN-habitat, the municipality and water 

/sanitation NGO's in their region/country.

Before we can think about conserving water and using it wisely, we first 

have to identify where we are wasting water. At home and in school, we 

are unconsciously wasting a lot of water. Here are some of the ways we 

are wasting water:

1. We flush the toilet too many times to get rid of tissues and dirt

2. When bathing, we fill the tub full or we leave the shower or tap open 

when applying soap

3. We leave the tap open while brushing our teeth or washing our face

4. We wash our cars with a hose

5. We water our gardens everyday and during the afternoons using a 

hose

6. We don't sweep up dirt, but instead want to wash it aside by hosing it 

with water

We must realize that we can save a considerable amount of water while 

performing the above mentioned activities. Conserving water saves 

money- in many cases, very significant amounts of money. In addition, 

water conservation helps tremendously in preventing water pollution. We 

must realize that wastage of anything can affect our life-style 

immediately or over a long period of time. Therefore much consideration 

should be used when dealing with water or the environment. This 

responsibility is ours. Water conservation begins at home and it is 

important for us to ascertain how much of water is used for various 

different purposes. If we look at it closely much high quality water is 

wasted due to watering gardens, in toilets, car washing, swimming pools 

etc. By us using this high quality water, we are wasting it and also since 

much money is needed to adequately treat this water we are wasting 

money as well!

If we can find out how much water we are using in school or at home, we 

will also be able to see how much water we are really wasting. We can 

think of ways in which we can save water in every activity we do in our 

daily life. Here are some tips:

Indoors:

1. Find other uses for water before letting it down the drain; eg watering 

the garden or washing outdoor drains and window sills.

2. Check on your taps regularly for any leaks and get then fixed.

3. Do not flush the toilet unnecessary. Put filled bottles or bricks in the 

cistern or reduce the amount of water poured into the toilet after each 

use.

4. Take a short shower and install a low-flow shower. Avoid using a bath 

tub as showering is just as much fun as bathing in a tub and uses less 

water.

Application of analysis, 

moral development 

through research on Social 

equity issues relating to 

water.

Initiative and 

resourcefulness.

Conservation of water, 
money and energy.

C. Activity

a. Do an audit of the water use at your home with the help of your family 

(Annex 18 “Water Use Audit” sheets). 

Source: UNCHS, SWD and SIDA (2004)

b. Show the poster given in Annex 19 “ECOHOME” (ENPHO) and discuss 

with the learners on the various water management techniques 

utilized in the house. 

Application of analysis and 

action learning.

D. Did you know?/ Take home message

Water consumption usually drops 18-25% after a water meter is 

installed.

On average, 13% of municipal piped water is lost in pipeline leaks  up 

to 30% in some communities. 

Toilets (while consuming nearly one quarter of our municipal water 

supply) use over 40% more water than needed. 

Many homes lose more water from leaky taps than they need for 

cooking and drinking. 

�

�

�

�

Source: www.ec.gc.ca/water/en/e_quickfacts.htm

E. Summary of the Values Elicited in this Lesson

Caring, conservation,

Responsibility, discrimination, 

Social equity, initiative, resourcefulness

Application of analysis, action learning, moral development and values 

clarification.

F. Teaching Aids

Water use audit sheets (Annex-18), poster of eco-home.

G. Further references and web links

http://www.groundwater.org/kc/kidsconserve.html

http://www.ec.gc.ca/water/en/info/pubs/NSKit/e_chap3.htm
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Values elicitationsContent and activitiesAge Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Household Water Treatment

Objectives : To help learner

Know about the various types and  uses of drinking water treatment options�

A. Introduction to the Lesson

The lesson provides a range of point of use drinking water treatment 

options like SODIS, Biosand filters, etc. 

Introductory Activity

Show the PowerPoint on Solar Water Disinfection (SODIS) to the learners 

(provided in accompanying CD). Initiate a discussion among the learners 

on the topic. 

Application of analysis and 

inculcation through 

observation and 

discussion.

Initiative and 

resourcefulness and sharing 

of knowledge on sodis.

peach seeds (Percica vulgaris) also have been used in Bolivia and other 

countries for this purpose. The seeds are prepared in the following way:

Extract the seeds from the plant or fruit. 

Dry the seeds for up to three days. 

Grind dried seeds to a fine powder. 

Prepare a mixture of water and ground seed material; the volume of 

water depends on the type of seed material used (in the case of 
3Moringa oleifera, add 10 cm  of water for each seed; for peach or bean 

seeds, add 1 L of water to each 0.3 to 0.5 g of ground seed material). 

Mix this solution for 5 to 10 minutes; the faster it is stirred, the less 

time is required.

Finally, after the sediments settle, decant the treated water. Testing it 

for pH, colour, and turbidity is recommended. 

If the test results are acceptable, the treated water can be used for 

consumption and other domestic purposes. The following web sites 

describe how 

Filtration

Filters remove pathogens in several ways. These include straining, where 

the particles or larger pathogens such as worms become trapped in the 

small spaces between the grains; absorption, where pathogens become 

attached to the filter media; or biologic processes where pathogens die 

naturally or the microorganisms, which live in the filter, consume the 

bacteria and pathogens. Let us look at a few filtration methods:

Straining

We can also use a clean cloth fabric easily available at home (like cut 

pieces of old but clean sari used in Asian countries like India) to strain 

particles out of water. Bacteria often grow attached to particle surfaces. 

When we remove particles from water, a large number of bacteria can 

also be removed. When straining, if the cloth is folded such that there are 

eight layers, the filtering of many harmful microorganisms like the 

cholera organisms can be very effective. It is a common water treatment 

practice in Bangladesh from pond water.

Bio-sand Filter

The biosand water filter (Annex 20 “Biosand Filter) is an invention that 

modifies the traditional slow sand filters in such a way that the filters can 

be built on a smaller scale and can be operated intermittently. These 

modifications make the filter suitable for use at the household level or 

among a small group of households.

�

�

�

�

�

�

Source:

http://www.nsf.gov/od/lpa/forum/colwell/rc021023swedishacadmy.htm

B. Content

Water supply systems in many cities of the developing world often do not 

have a fully equipped water treatment facility. Majority of developing 

countries even can not afford huge investment in infrastructure like 

advance water treatment facilities. In such cases we people are often 

responsible for treating drinking water at home. This process has its 

advantages and disadvantages depending on knowledge, resources and 

location of the householders. Householders in such cases are responsible 

for their health and with the knowledge and understanding of their water 

and sanitation situation, are able to make informed choices and with 

some initiatives and resourceful ness can provide their families and 

societies with safer/healthier alternatives, let us venture into some of the 

practical household treatment technologies :

Sedimentation

If the water contains particles of sand, grit and dirt, it can be left in a 

container for some time to allow the particles to settle. Bacteria often 

grow attached to particle surfaces. Removal of particles by sedimentation 

will produce a marked reduction in bacterial concentrations. However this 

technique does not improve microbial quality significantly therefore need 

further treatment for disinfection. This is a desirable process, especially if 

the water has a lot of suspended particles, for disinfection processes like 

for chlorination, SODIS, etc.

Addition of coagulant agents

In order to facilitate certain smaller particles to be settled, usually a 

coagulant like alum (aluminum sulphate) is used. This coagulant forms a 

gelatinous precipitate of fine particles in water, which are normally 

difficult to remove by filtration. Apart from alum there are other 

aluminum or iron salts used in industrial water treating systems. 

Native plants have traditionally been used to improve the quality of the 

water in a number of countries in Africa and Latin America. For example, 

the seeds of the Moringa oleifera are commonly used in Guatemala and 

Africa as coagulant aids to clarify water. Dried beans (Vicia fava) and 

Awareness of Socio-

economic development 

and impact on accessibility 

of water.

Self-help, responsibility, 

initiative and 

resourcefulness

Resourcefulness and use of 

natural water purification
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Values elicitationsContent and activities

Resourcefulness and 

initiative

161
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Diffuser Basin

Lid

Container

Pipe

Brick Chips

Iron Nails

Water

Fine Sand

Coarse Sand

Gravel

Arsenic
Removal
Unit

Pathogen
Removal
Unit

Values elicitationsContent and activities Values elicitationsContent and activities

LID  Prevents 

contaminants 

Ceramic Filters

In this type of filter, ceramic candle filters with minute pores are used to 

filter water. The pores are so small that the suspended solid particles in 

the water and other microorganisms are trapped in the candle filter. If 

construction and operated properly, a ceramic filter can be very effective 

in producing good quality water. Frequently, chemical called colloidal 

silver is added or applied to the ceramic surface in order to reduce the 

bacteria content in the treated water. 

Chemical Disinfection

Disinfection is another widely used water treatment method. This usually 

occurs by destruction of cell walls of microorganisms by oxidation which 

can be achieved by use of chemicals like chlorine, bromine, iodine, etc. 

By adding the required amount of the chemical to the water and by 

providing sufficient contact time, chemical reactions occur which change 

the contaminants in the water and also kill many of the microorganisms. 

The most popular disinfectant is free chlorine derived from liquid sodium 

hypochlorite or solid calcium hypochlorite which is usually available and 

affordable. Necessary safety precautions are required when working with 

chlorine, as it is highly corrosive and hazardous.  Removal of suspended 

materials by sedimentation and filtration greatly improve the 

performance of chemical disinfection agents.

(http://www.cdc.gov/safewater/manuals.htm)

Boiling

The main disadvantage of boiling water is the large amount of energy 

required thereby making it economically and environmentally 

unsustainable.

Boiling water kills viral, parasitic and bacterial pathogens. High turbidity 

does not affect the destruction of microorganisms by boiling. However, if 

filtering is desired, it should be done before boiling. It is recommended 

that water be allowed to boil for 1 minute at sea level with the time 

increasing with altitude. Therefore, the main disadvantage of boiling 

water is the high energy consumption making it economically and 

environmentally non viable.

Solar Disinfection (SODIS)

Solar water disinfection or SODIS is another disinfection method where 

no chemicals are required. The UV radiation and the temperature from 

the sun is utilized to destroy pathogenic bacteria and viruses present in 

the water. However, its efficiency to kill protozoa is dependant on the 

temperature attained by water by exposure to the sunrays and climatic 

conditions. Water is filled in 1-2 liters transparent pet bottles and placed 

out in the sun for a whole day if sunny or partly cloudy and for two days if 

completely cloudy. The water then becomes safe to drink. In case of high 

turbidity, water first needs to be filtered and then used for SODIS. 

Advantages of SODIS are:

Improves the micro-biological quality of drinking water

Does not affect the taste of water

Is applicable at household levels

Is simple in application

Relies on local resources and renewable energy

Is applicable with low investment costs.

�

�

�

�

�

�

Innovation and 

resourcefulness.

Discrimination, 

conservation, 

sustainability.
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Source : CAWST (2004)

STANDING WATER LEVEL - 

Keeps biological layer alive 

DIFFUSER  Prevents 

damage of the biological 

layer when water is poured 

OUTLET PIPE- Conducts 

water from the bottom of 

the filter to the outside 

_FINE SAND  Traps 

contaminants that pass 

through the biological layer

COURSE SAND  

Separates fine sand from 

under-drain gravel

UNDER-DRAIN GRAVEL -
Problem solving approach 

to diseases caused by 

these chemicals in water. 

Ingenuity.
A bucket of contaminated water is poured over the diffuser basin. The 

water flows through the filter and the treated water flows out of the outlet 

pipe which is collected in another bucket or container for use. The filter is 

designed in such a way that the flow rate of the water does not exceed 10 
2liters/minute/meter . In addition, the design ensures that a minimum 

water depth of five centimeters is maintained over the top of the sand 

layer when the filter is not in use. This filter removes many pathogenic 

disease causing organisms like bacteria, cysts, protozoa, viruses and 

helminthes. 

Kanchan Arsenic Filter (KAF)

KAF (Annex 21 “Kanchan Arsenic Filter”) is modified version of bio-sand 

filter where about 5 kgs of iron nails are added to the diffuser basin in 

order to remove toxic elements like arsenic from water. This filter uses a 

process of aeration, adsorption and filtration and removes iron, arsenic 

and turbidity.
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Limitations of SODIS

Does not change the chemical water quality

Requires relatively clear water (turbidity less than 30 NTU)

Requires suitable weather conditions

Is not useful to treat large volumes of water

The following easy steps lead to safe drinking water (Annex 22“SODIS 

Process”):

�

�

�

�

Application of action 

learning and analysis 

through experimentation 

and excursion (experiential 

learning)
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D. Did you know? / Take home message

A study conducted in Nepal has showed that the average removal of 

faecal coliforms (an indicator of faecal contamination of water) is more 

than 97% in the climatic conditions prevalent there. 

Source: ENPHO
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C. Activity

a. Demonstrate to students the process of making stock solution of 

chlorine. Also allow them to know how much of the solution is required 

to treat different quantities of water. Encourage them to share with 

family, friends and in the community.

1) Step1: Prepare a stock solution of chlorine

Add one of the following products to 1 liter of water to obtain a 1% 

concentration of available chlorine:

Product

(Percent concentration by 

weight of available Chlorine) Amount

Calcium hypochlorite (70%) 15 g (1 heaping tablespoon)

Bleaching powder or  30 g (2 heaping

chlorinated lime (30%) tablespoons)

Sodium hypochlorite (5%) 250 ml (l teacup)

Sodium hypochlorite (10%) 710 ml (½ teacup)

Where these particular concentrations of chlorine are not locally 

available, the amount used can be adjusted according to the 

concentration of the available products. The stock solution should 

be kept in a cool place, in a closed container that does not let light 

in. As the stock solution loses effectiveness with time, it should be 

used no later than one month after it has been prepared.

2) Step 2: Add the stock solution to disinfect drinking water 

To ensure proper mixing, put the appropriate amount of stock 

solution into the container first, then add the water. The water 

should be covered and allowed to stand for at least half an hour 

before consumption.

To purify this much water… Add this much of 

stock solution

1 liter 0.6 ml or 3 drops

10 liters 6.0 ml or 30 drops

100 liters 60.0 ml or 4 tablespoons

As an extension of the activity, the learners can organize a 

chlorination programme of the drinking water collection tank in a 

school.

b. Plan an excursion or visit a natural water source in the surrounding. 

And you can try out the various techniques of household water 

purification. You may validate the effectiveness of these techniques 

by testing the water using a water test kit both before and after each 

of the techniques. Record your findings. What can you deduce from 

these experiments about the water obtained and each of the 

household treatments? What are your recommendations? Would you 

share these methods to members of your community?

Source: www.unesco.org/education/fresh

1. Wash the bottle well.

2. Fill the bottle ¾ full with water.

3. Shake the bottle for 20 seconds.

4. Now fill up the bottle fully and
close the lid.

5. Expose the bottle to the sun from morning until evening or the
least six hours.

6. The water is now ready for drinking.

E. Summary of the values elicited in the lesson

Socio-economic awareness, initiative,

Resourcefulness, ingenuity

Self-help, responsibility, conservation,

Discrimination, innovation, problem solving

Application of analysis, action learning and inculcation of values

F. Teaching Aids

Multimedia, bleach, plastic buckets, plastic tablespoons, etc.
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G. Further references and web links

For use of plant seeds as a water coagulant:

http://www.oas.org/usde/publications/Unit/oea59e/ch22.htm

http://www.le.ac.uk/engineering/staff/Sutherland/moringa/water/wat

er.htm

http://ces.iisc.ernet.in/energy/water/paper/drinkingwater/simplemeth

ods/technology.html

For Ceramic filters:

http://www.potpaz.org/pfpfilters.htm; 

http://www.purifier.com.np/

http://www.stefani.ind.br/iprincipal.htm

Managing Water in the Home: Accelerated Health Gains from Improved 

Water Supply.

Geneva, WHO, 2002. WHO/SDE/WSH/02.07. 

http://www.who.int/water_sanitation_health/Documents/WSH0207/m

anagingwater.htm

The web link contains a paper by Susan Murcott on the various 

technologies that were compared in various field trips to Nepal by the MIT 

students.

http://web.media.mit.edu/~tagdata/papers/murcott1.pdf

WHO, 2001. Water for Health  Taking Charge. The World Health 

Organization.

EAWAG/SANDEC, 2002. Solar Water Disinfection  A guide for the 

application of SODIS. Swiss Federal Institute of Environmental Science & 

Technology/Department of Water and Sanitation in Developing 

Countries. 

www.who.int/water_sanitation_health/

www.worldwaterday.org

http://www.safewatersystems.com/

www.who.int/household_water/en/

http://www.sodis.ch/

Age Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Sanitation

Objectives : To help learners be:

Aware of the current sanitation facilities and their impact on health 

and the environment.

Aware of the new approaches to sanitation and its benefits.

�

�

B. Content

It only takes a matter of moments to destroy something that has been 

clean and useful to all forms of life for millions of years.... Water that 

becomes dirty will continue in cycle carrying with it the impurities it 

picked up along the way…. You, the next generation, our earth's most 

precious resource partner, are called to do things in a different way… to 

honour and respect the environment and each other (Goodman, 2003)

Over the next 25 years the world's population is expected to reach 8 

billion, with 5 billion living in urban areas. More than half of the 8 billion 

Honor and respect for 

environment.
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A. Introduction to the Lesson

This lesson mainly focuses on the present sanitation situations/ facilities 

and what are the possible negative impacts of these facilities upon the 

environment and the human health. It also introduces to a new approach 

to the sanitation system called the Ecological Sanitation. It talks about 

the benefits of this system and also gives some idea on how it works. 

Introductory Activity

a. Ask the learners about the types of sanitation facilities they are 

familiar with. Also ask them to describe each of the facility, eg. how 

they are built and how they are used. List down all the types of 

facilities with their description. 

b. Narrate the following to the learners. Develop in them the 

understanding for the need of toilet facilities in or near the houses so 

that all the members especially the women and girls can use them 

safely without being harassed.

In a slum in Mumbai, one of the slum- dwellers says, “We use open 

land for defecating  men go to one side and women to the other. 

People passing by can see women squatting. The day before 

yesterday, an old woman went out at 7 O' clock in the evening to 

defecate, when man came from behind the bushes and grabbed her. A 

few of us generally go together for toilet purposes, Men hide behind 

the bushes and watch women when they are squatting. If they see a 

woman alone, they creep up and molest her. In the past, we met the 

councilor many times and told him about such incidences….it has been 

years but nothing has changed. 

Source: UN-HABITAT [b]

Facilitate discussion amongst the learners of the scenario in activity [b]

Inquiry and awareness

Application of moral 

development.

Understanding of social 

burden of poor sanitation.

Empathy can be elicited,

Role of leadership, 

importance of respect for 

others dignity. Need for 

considerate leadership. 

Can be elicited in 

discussion



GUIDEBOOK 2   Human Values-based Water, Sanitation and Hygiene Education

Values elicitationsContent and activities Values elicitationsContent and activities

will face water shortage and 40 % of the urban population might be living 

in slums. Globally, 2.4 billion do not have access to adequate sanitation 

facilities. Majority of these people is from the urban and peri urban areas 

of the developing countries. Rapid urbanisation and haphazard 

settlements in these countries are the major reasons for improper 

sanitation such as lack of clean drinking water, inadequate and improper 

sanitation facilities. The consequences of such activities are the serious 

negative impacts on health and the environment. Learners to discuss the 

role of urbanization on availability of water and sanitation? How can this 

be planned for?

Sanitation systems can be grouped into on-site and off-site systems. On 

site systems retain both solid and liquid waste on or near the site where it 

is generated. Offsite systems remove both excreta and the wastewater 

generated from the vicinity of the site for disposal elsewhere. Some of the 

most commonly used sanitation systems are briefly described below. 

However, with these kinds of sanitation systems, human health is not yet 

completely safe from water and sanitation related diseases. 

For example, the drop and store system like the pits and septic tanks are 

not suitable in all areas. These can contaminate groundwater sources due 

to leaching. 

Similarly, in case of flush and discharge systems like the cistern flush 

toilets, huge amounts of water is required for flushing and need high 

investment in sewerage pipe networks and treatment system. In this 

system, about 15,000 liters of water is required to flush away about 400-

500 liters of urine and 50 kgs of faeces per capita and year (Esrey et al, 

1998). In most cases water of drinking quality is used to wash way 

relatively small amounts of waste, generating a larger volume of 

contaminated wastewater. 

In addition, the wastewater generated pollutes surface and groundwater 

if not treated prior to discharging into the receiving water bodies. There 

are adequate provisions for sewage treatment in the developed 

countries. But the developing countries are usually confronted with 

situations such as absence of adequate sewer line coverage, limited or no 

wastewater treatment plants and lack of resources. Under such 

circumstances, these countries, especially in the emerging urban 

centers, face severe water pollution and sanitation problems. 

Thus, even though the disposal approach of the conventional sanitation 

systems has prevented spread of diseases to some extent, they however 

have not prevented environmental contamination and therefore risks to 

public health are still very high. Even though toilet facility is in place, 

many people are still not safe from the disease-causing organisms that 

are entering the water sources. 

Therefore, we should now think of a different way of disposing our 

excreta. There is now a new approach to excreta disposal that saves 

water, does not pollute and returns the nutrients in human excreta to the 

soil. We can benefit from ecological sanitation in three ways:

Protection of water resources through reduced consumption and less 

contamination

Higher agricultural yields through the reutilization of nutrients

Minimization of water based infections

Thus, the objective of the ecological sanitation system is protection of 

human health and the environment and reduction of use of water in 

sanitation systems and recycling of nutrients to help reduce the need of 

artificial fertilizers in agriculture.

�

�

�

Application of analysis and 

values clarification.

Planning, leadership and 

responsibility can be 

integrated here.

Resourcefulness and 

innovation.

Sharing of knowledge, 

environmental 

conservation

ECOSAN Toilet (Source: www.sanimap.net) (Annex 23 “ECOSAN Toilet”)

In the ecological sanitation toilet, urine and faeces are normally collected 

and stored separately. The faeces collection vault is placed above the 

ground where the faeces drop, collected and stored. Water is not required 

to wash away the faeces. When one vault is filled, the next one is used. 

There are three processes in this system:

1. Storage

2. Sanitization 

3. Recycling 

Storage and Sanitization

Normally, urine and faeces are collected separately in this type of toilet. 

Urine does not contain harmful germs and is relatively safe. Faeces 

however contain millions of these germs and therefore faeces need to be 

stored and treated for a period of time before it is safe for our handling. 

The faeces can be treated in different ways eg. increasing the alkalinity of 

the faeces by adding ash or lime, decreasing the moisture level by mixing 

additives like saw dust and increasing the temperature by trapping 

sunlight into the faeces storing vault.

Recycling 

Recycling of nutrients in urine and faeces is one of the key benefits of the 

ecological sanitation. Urine contains the major nutrients required for the 

plants like nitrogen, potassium and phosphorus. Faeces also contain high 

content of carbon and some other nutrients required for plant growth. It 

works as a soil conditioner. 

Only needs to describe different sanitation options and its merits and 

demerits 

C. Activity

a. Show a PowerPoint presentation on ECOSAN to the learners(provided 

on accompanying CD). Explain to them how it is different from the 

other types of sanitation systems they are familiar with.

b. With the help of the guide given in Annex 24 “How to Build a Latrine”, 

teach the learners the process of building a simple dry pit latrine. The 

guide also provides information on building other types of latrine like 

an Ecosan latrine (WaterAid, 2005)

Application of analysis and 

clarification through 

exposure.

Application of action 

learning.
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How does it work?
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c. Visit concerned department responsible for Water and sanitation in 

your area to understand about the different options available for 

sanitation, their merits-demerits and any help in demonstrating 

better options in community. 

D. Did u know?/ Take home message

Did you know that excreta are our worse enemy? 1 gram of excreta 

contains:

10,000,000 viruses

1,000,000 bacteria

1,000 parasitic cysts

100 parasite eggs

These germs can cause us many diseases like cholera, dysentery, etc. 

Therefore treatment is required before it can be safely handled for use in 

your agricultural fields. 

�

�

�

�

E. Summary of the Values Elicited in the Lesson

Empathy, respect, leadership,

Responsibility, resourcefulness, innovation,

Sharing of knowledge, conservation

Application of analysis, action learning and values clarification.

F. Teaching Aids

Multimedia/flipcharts

G. Further references and web links

SEI, 2004. Ecological Sanitation. Stockholm Environment Institute.

www.ecosanres.org

http://www.rehydrate.org/dd/su31.htm

Age Group : Secondary

Theme : Urban Water Supply and Sanitation for People

Topic : Solid Waste Management

Objectives : To help learners

Understand the importance of managing waste properly.

 Reduce and manage waste produced in school and at home

Know and apply bin composting

�

�

�

A. Introduction to the Lesson

This lesson provides information on solid waste management with focus 

on the principle of reduce, reuse and recycle. Further, the lesson provides 

details on bin composting.

Introductory Activity

Make a discussion among the learners on how they handle solid waste in 

their homes. Ask them to describe:

the types of waste generated in their homes

how they collect each type of waste

how they dispose of them

Ask some of the learners to list down the different handling practices 

described by the learners. The learners could discuss on the practices and 

work out a plan on waste management.

�

�

�

Application of analysis and 

clarification of values 

through inquiry and 

discussion.

B. Content

Waste, and how we choose to handle it, affects our world's environment -

- that's YOUR environment, everything that surrounds you including the 

air, water, land, plants and human-made things. And since by now you 

probably know that you need a healthy environment for your own health 

and happiness, you can understand why effective waste management is 

so important to YOU and everyone else. The waste we create has to be 

carefully controlled to be sure that it does not harm your environment 

and your health.

Simply speaking, waste is anything discarded, rejected, surplused, 

abandoned, or otherwise released into the environment in a manner  that 

could have an impact on the environment.

You can help protect our environment by learning about and PRACTICING 

the three R's of waste management: reduce, reuse and recycle! 

Practicing all three of these activities every day is not only important for a 

healthy environment, but it can also be fun too. So let's take a minute 

right now to learn more about waste and waste management, so you can 

become a key player in making our world a safe and healthy place.

Reduce

Reduce the amount of material of resources you use. By reducing the 

unnecessary use of resource you are reducing the amount of waste you 

generate. For example, if you do not buy or use a plastic bag 

unnecessary, then you are reducing the waste that you would have 

created by throwing the plastic bag! A key part of waste "reduction" is 

"conservation" - using natural resources wisely, and using less in order to 

avoid waste.

Being responsible for our 

environment.

Develop a conservative or 

protective approach to 

environment. (Positive 

attitude)

Helpfulness, quest for 

knowledge.

Initiative and consideration
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Reuse

You can "reuse" materials in their original form instead of throwing them 

away, or pass those materials on to others who could use them too! 

Remember, one person's trash is another person's treasure! For example 

you can use the soft drink bottle in your house as water bottle!

Recycle

Recycling occurs when you save and take reusable materials to places 

where they can be remade into either the same product or new products, 

rather than to just toss them in the trash. Making new items from 

recycled ones also takes fewer energy and other resources than making 

products from new materials. For example, making new plastic products 

from the waste plastics.

Home Composting

Home composting is another way you can help recycle the waste 

generated and reduce the pollution you cause to the environment. More 

than 70% of the waste you generate in your house is organic which 

means it can be degraded and made into compost for your gardens. This 

compost can be used to put back certain nutrients into the soil that was 

initially used up by growing plants. This provides us with an opportunity 

to put back into earth what we have borrowed. 

There are two ways of composting: 

1. Aerobic composting in the presence of oxygen

2. Anaerobic composting in the absence of oxygen

Bin composting is an example of household level aerobic composting. 

Some of the important things requiring attention while doing composting 

are:

Separation of waste: Organic waste must be separated from inorganic 

waste as inorganic waste cannot be composted. The organic waste 

may need to be cut into small pieces in order to facilitate quick 

decomposition.

Carbon-Nitrogen (C:N) Ratio: The C:N ratio must be maintained at 

about 25:1. If the organic waste contains a lot of greens then the 

waste pile has a lot of nitrogen in it. In this case, sawdust or ash must 

be added to increase the carbon ratio. A correct amount of carbon and 

nitrogen in the compost pile accelerates the compost process and also 

reduces foul odour.

Moisture content: The material in the compost bin should not be too 

moist or too dry. It should feel damp but should not drip when 

squeezed. If the compost material is too moist sawdust or ash can be 

added to reduce the moisture content.

Aeration: The pre-compost should be stirred at least once a week for 

proper aeration of the pile. Lack of adequate oxygen can cause the 

pre-compost to smell.

Activator: Activators like soil, old compost or effective 

microorganisms can be used to accelerate the composting process.

Composting harvesting: In the right composting condition, compost is 

usually ready within 2-3 months. Let the harvested compost dry in 

shady area for 2-3 days and then it is ready to be used as soil 

conditioner.

 

�

�

�

�

�

�

Improvisation and 

resourcefulness.

Initiative and conservation

Innovativeness and 

conservation.

Synthesis, analysis and 

understanding.

C. Activity

Design a class project to make your own compost

You will need:

A large container (20l) with a lid. (Make holes on the side of the 

container).

Organic matter (household waste like tomato skins, potato peels etc)

Some ash or sawdust

Procedure

Collect as much organic waste from classmates and add some sawdust to 

it. Mix well and place in the container. Leave this container in a suitable 

location. Mix the pre-compost at least once a week for aeration. Leave 

pre- compost for at least a month before it will be ready.

�

�

�

Application of action 

learning through practical 

experience

D.  Did you know? / Take home message

More than 70% of the household waste is organic waste. This amount of 

waste could be taken care of at the source and composted, reducing the 

burden to the authority.

E. Summary of the Values Elicited in the Lesson

Conservation (Reduce, reuse and recycle)

Helpfulness, quest for knowledge,

Innovativeness, initiative, improvisation,

Resourcefulness, understanding.

Application of analysis, action learning and values clarification

F. Teaching Aids

Necessary equipment and materials for composting

G. Further references and web links

http://www.metrokc.gov/dnr/kidsweb/solid_waste_main.htm

http://www.slashthetrash.com/kids.htm

http://www.epa.gov/epaoswer/education/kids.htm

http://www.ecy.wa.gov/programs/swfa/kidspage/
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Annex 1a: How to Break the Chain of Contamination 

Annex 1: Chain of Contamination
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Annex 3: Disease due to arsenic poisoning 

Annex 4: Dental Fluorosis

Annex 5: Cholera 

Annex 6: Water Cycle
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Annex 7: Make Your Own Water Cycle 

Annex 8: Deserts and Swamps

Annex 9: Water Quality Audit

BAD 
Not so
good OK

CATCHMENT CONSERVATION

A watershed and its catchment is 
the land from which rainwater 
flows into wetlands, streams or 
rivers.

Many of the river catchments of 
southern Africa have been 
changed by historical land use 
practices, settlement and 
industrial growth to cater for a 
rapidly expanding population. In 
many cases wetlands have been 
destroyed and riverine 
vegetation removed, decreasing 
natural flood control so that the 
amount and quality of water 
released by our river catchment is decreasing.

Use the checklist below to audit catchment conservation around your school. Record 
your observations in the spaces provided:

1. Describe settlement pattern in the catchment (Developed / developing  / informal)

2. List land use activities in the catchment (What people do how the land is used)

3. Note distance of human activities from the river banks

4. Conditions of the river bank (Note any alien plants or erosion problems)

5. How do they dispose of waste?  Are there lanfills/rubbish dupms?

6. Note any loss of natural vegetation (Habitat change due to farms and plantation)

7. Note wetland and ground water disturbance / contamination

8. Other observations.

Interpretating observation:

Ask: 1. Has the catchment been changed or degraded historically ?
2. Do the wetlands release clean water all the year round?
3. Does the riverine vegetation provide flood protection?
4. Is there pollution that might be degrading the capacity of the river, both to 

support animal life and to meet human needs?
5. How do humans living in the catchment dispose of waste?

Catchment conservation is:
Tick an agreed audit score
and transfer to page 19

BAD 
Not so
good OK

HEALTH RISK

OUR WATER SOURCE IS

(Tick-a-box)

Treated tap-water

Borehole / well water

Raw river / dam water

Rain-water tank

COLOUR AND SMELL TEST
Collect a glass jar of water from your
community water supply.  Note: 

Color                                                     Odour (Smell)

Is the water “sweet” ? (Circle an opinion and record an audit score on page 10)

Our water supply is
(Tick an agreed audit score and
transfer to page 19)

Health risk is 
(Tick an agreed audit score and
transfer to page 19)

BAD 
Not so
good OK

Definitely not             Probably not                Seems good

POSSIBLE HEALTH RISKS IN THE ENVIRONMENT 
Use the picture opposite to identify local health risks. List those observed in your
local area below and record an agreed health risk score on page 10
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BAD 
Not so
good OK

PHYSICAL DESCRIPTION

OF THE RIVER

1.River bed

(circle appropriate words)

 
            mud       silt   sand    pebble   boulders   rock / concrete

2.Depth of water (circle average depth)

             0-10cm        10-25 cm   25-50 cm   more than 50 cm

3 Width of river …..meters

4. Speed of flow 

 Record the time taken for a floating object to travel 5 meters (Cirlce below)

            < 5 sec              5-10 sec                         10-15 sec                      > 15 sec

             (very fast flowing)                                                                                                      (slow flowing)

RIVER SITE QUALITY:

RIVER QUALITY OBSERVATIONS:
1. List visible problems observed (litter and dead animals)

2. List less visible problems (sewage / cloudy grey; green slime; soap froth; oil

3. Record river vegetation and wetlands quality (muddy water and alien plants)

Interpreting observations 
Ask: 1.Is the river polluted and degraded?

2.Are the riverbanks and natural vegetations intact to provide flood and 
erosion control?

Remember :  Cloudy water and changing animal life can be natural 

River quality is:
Tick an agreed audit score
and transfer to page 19.

WATER LIFE

Many water animals and plants 
are sensitive to changing water 
nutrients and pollution. By 
seeing which organisms live 
in a stream it is possible to get 
a good idea of water quality.

BRUSH SAMPLING WATER LIFE

Pick up 5-10 large stones from the centre of a 
stream and brush off all the animals into a 
container of water.

Make up and use a bugdial to identify 
the water organisms and to determine 
their sensitivity to pollution.

Note:

Sampling water life can be a very 
reliable indicator of water quality. Get 
local expert advice if possible as 
sensitivities and species vary. The 
bugdial and water slide are little more 
than 'best guess' but can help you get 
fairly accurate results.

ORGANISMS SNESITIVITY NUMBERS

1.Mayfly A

2. Stonfly numph B

3. Caddisfly larva A/C

4. Shrimp & amphipoda A/C

5. 

6. Flatworm C

7. Dragonfly C

8. Whirling beetle C

9. Freshwater crab C

10.

11. Water small and limped C/D

12. Worms and leeches C/D

13. Rat-tailed maggot D

14

1. Note the numbers for 
each organism collected on 
the table, listing any other 
species found in the extra 
spaces provided. 

2. Add up the numbers of 
sensitive (1-4), hardy (6-9) 
and resistant (11-13), and 
note the totals for each in  
the boxes provided. 

3. Discuss the results and 
agree on a water life audit 
score. Check your result 
using the water slide, below.  

NOTE: Return organisms
to the water after
identification and
counting.

A water quality slide can be used
for a rough and ready measure of
water quality. Slide the centre card
left and right until the organisms
indicated with blue windows
roughly match those that you
found in the stream sampled. Read
off a pollution level in the right
hand window.

Water life found suggests that the stream is:
Tick and agreed audit score
and transfer to page 19.

TOTAL

Sensitive
A-A/C

TOTAL

Hardy
C

TOTAL

Resistant
C/D-D BAD 

Not so
good OK

BAD 
Not so
good OK

BAD 
Not so
good OK

BAD 
Not so
good OK

BAD 
Not so
good OK

BAD 
Not so
good OK

SUMMARY OF AUDIT SCORES:

1.WATER SUPPLY

2.HEALTH RISK

3.CATCHMENT
   CONSERVATION

4.RIVER SITE
   QUALITY 

5.WATER LIFE 

6.WATER CLARITY
   (Turbidity)

RESULTS:

1. Examine audit scores 1 & 2 for an 
overall community health risk 
rating. Record an agreed result 
with notes on page 20

2. Use scores 3-6 for an overall 
catchment water quality rating. 
Record this with notes on page 20.

3. Review all notes and results to 
develop a SWAP plan. 

SWAP PLAN:  Call a school water audit project meeting to report results and 
to plan further school water action project activities. In this way you can work 
to improve human and ecosystem health.

For support to do further action research contact the provincial coordinator, 
20/20 Vision, Department of Water Affairs and Forestry or ask your science 
teacher to contact Somerset Educational (Tel: 0424-32030) for information 
about Microchem water quality analysis kits.

To report pollution problems or for ideas and support for school water audit 
projects, see addresses overleaf.

OVERALL COMMUNITY HEALTH RISK RATING
(Syummary of audit scores 1 and 2)

NOTES:

OVERALL CATCHMENT WATER QUALITY RATING 
(Summary of audit scores 1 and 2)

BAD SOME RISK OK

NOTES:

BAD SOME RISK OK

BAD 
Not so
good OK

WATER CLARITY (Turbidity)

TESTING WATER CLARITY / TURBIDITY

1.    Cut down a 1,5 or 2 litre plastic cool
       drink bottle.

2.    Fix the disk to the inside bottom of the
       bottle.

3.    Fill the bottle to 20 cm with a debris-free
       sample of water.

4.    Look into the bottle and pick out the 
       water clarity number that is visible. (outer
       ring [1], 2,3,4, or 5)

4.    Repeat to get a reliable result.

The water clarity is:

Tick an agreed audit score
and transfer to page 19.

Disk not visible    score 1-3        All visible

2
2
3
3

 
2
3

5
5
4
4

 
5
4

Turbidity refers to the relative
clarity of water. Murky water
stops light penetration and
inhibits water life with a 
consequent loss of plant and
animal diversity. Plants need
light to grow and both large and
small animals may suffer growth
retardation or death because
they cannot see to hunt and
breed, or their gills may become
clogged with particles of slit and
organic material. Suspended
solid pollution can be caused by
silt from soil erosion, by sewage
and industrial waste or by excess
microscopic life in the water.

Note: Some rivers are naturally turbid and many organisms can only live
in turbid conditions. The key is knowing natural levels in your area
especially in Cape and forest ‘black water’ streams and rivers.

The turbidity sighting disk is based on an early
technique of lowering a black washer into a 
long glass tube of water and noting the depth at
which it is no longer visible. The turbidity disk
has a circular washer (outer ring scored as 1)
and numbers of differing density (scored 2-5).
A measure of clear or murky water (turbidity)
can be obtained by noting the image density
visible in a 20 centimetre column of water.

How the test works



Scene A - discover

Scene C - discover

Scene B - decide

Scene D - decide
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Annex 10: First Rainwater Diversion System

Annex 11: Screening Device

Annex 12a: Discover and Decide A-H
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Annex 12b: Background Information

Scene E - discover

Scene G - discover

Scene F - decide

Scene H - decide

1. Protection and care of your water source

In Scene A, the building around the bore 
hole has been demolished. Anyone can get 
in to damage the bore hole pump and to 
pollute the water. In fact, a drum full of oil 
has already toppled over and the oil is 
leaking down the bore hole and polluting 
the water.

In Scene B, the building surrounding the 
borehole is intact, but should be locked. In 
order to keep out people and animals who 
could pollute the water. Pay attention to 
the man locking the building and the can 
that should not be stored near a water 
source.

2. Protection, utilization and storage of 
water

In Scene C, the tank in which the water is 
stored after it is pumped from the bore 
hole, has no cover. This means that a lot of 
water will be lost through evaporation. In 
Scene C, a lot of water is wasted, the water 
spilt, on bare ground is wasted as it either 
flows away or evaporates in the air.

In Scene D, the tank is covered to prevent 
evaporation and to keep the water safe 
from pollution. A cover will also prevent 
algae growing in the dam. In Scene D, the 
water flows to the vegetable patch nearby, 
so that no water is wasted. Scene D also 
shows a woman throwing used water over 
the vegetable patch instead of wasting it.

3. Utilization of run-off rain water

In Scene E, no use is made of rain water 
running off the roof of the house. 

In Scene F, the house has gutters which 
connect to a tank collecting the rain water. 
This means that the residents of the house 
will for a large part of the year have water 
at the house and will not have to walk to 
collect it.

4. Waste Management

Scene G shows people dumping their waste 
in the open. Waste is dangerous, it is a 
breeding place for germs which can make 
people and animals very sick and even kill 
them. A waste dump may also contain 
poisonous substances. For example, 
batteries  lying on an open waste dump, can 
be very dangerous, as either young children 
will play with them or animals may try to 
eat them. The other problem with an open 
waste dump, or even waste just lying 
around, is that when it rains the poisons or 
germs dissolve into the water which then 
sinks deep into the soil, thus, polluting our 
precious ground water sources.

5. Protection of groundwater against 
pollution from human excrement

Scene H, shows a pit toilet without a 
concrete basis for the pit. This means that 
the human waste in the pit seeps into the 
soil and eventually into the groundwater 
where it pollutes the water. This is very 
dangerous. Many people die every year 
from cholera which is caused by water and 
food contaminated by human or animal 
excrement.

Scene I also shows a pit toilet but this time 
its pit has a concrete basin with a lid from 
where the human waste can be removed. 
The waste therefore cannot seep into the soil 
and from there into the water. On the outside 
wall of the toilet building, there is a small 
basin with water so that people can wash 
their hands after they have used the toilet. 
This is very important. If we do no wash our 
hands after we have been to the toilet, the 
germs can be carried to the food we eat and 
make us very ill. It can even lead to cholera.

Ground water also needs to be protected 
against pollution from animal excrement 
and the soil above it needs to be protected 
from soil erosion and excessive evaporation.

Information Section (Background notes for Activity)

Source :
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Annex 13: Flipcharts “Dripperty Drop”

Interaction between

Thava and Dripperty Drop

I have traveled along many
rivers to get to the VOO! Dam

Ooohh!! You have endured such a long
journey!! This is why you are so dirty, and

need to be cleaned before serving others again

Cleanliness 

Helpfulness
Endurance

Along the way I have picked up many
'passengers' that make me dirty. I

am now in a canal traveling to a water
Purification station to be cleaned.

You feel SO nice to be free of some of your dirty
“passengers”, even though you have to go through

such difficult steps to help others.

When I arrive at the stations
I pass through screens that
trap large living organisms,

sticks, leaves and litter.

Cleanliness

Helpfulness
Well-Being 

That Spiral tank must have made you
dizzy!! But you have also become

CLEANER and LIGHTER!!!

I flow in to a spiral tank where 
chemicals are added. I move at

high speed, which mixes the 
chemicals in the water. All the sand 

soil and clay particles, as well as 
some small living organisms,
germs and all the 'bad guys’

stick to the chemicals to

form 'clumps’

As I begin to slow down
these 'clumps' join

together to form 'flock'.

Helpfulness

Cleanliness
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I then flow in to a large 
tank where I slow down 
even more to allow the 
'floc' to settle to the
bottom. This forms

'sludge'. This 'sludge' will 
later be sucked out of
the tank. I feel much 

cleaner and lighter, but
I'm feeling a bit weak!

You are soon going to be
cleaned of all dirt; don't worry,

only a few steps more now…

…and you'll be able to serve all

Encouragement 

Cleanliness

Ooh this is ticklish!
I have flowed over a weir and

in to another tank where
carbon dioxide is bubbled

in to me. I am feeling
much better!

You not only feel cleaner, you also
LOOK much cleaner. It must feel
much better than when you first

came to the station

Cleanliness

Well-Being

Wow!! You sure do look clean. You are
almost to the end of your cleaning process.

Almost Clean! As I pass through

a sand filter, the last stubborn

small living organisms and

some germs are removed. Hey

this doesn't hurt at all!

Cleanliness

Feeling good

Removing all the remaining
“bad guys” has cleaned you
completely and now you can

serve others safely.

Happiness

Cleanliness

Helpfulness 

You are very clean now. You
can be safely used by everyone.

Let us just hope that all will
realize that…

Water is above us 
and it is below us

and
Don't forget!!!

Water is in us all

I have now been pumped in to a reservoir. What 
a cool place! So many friends! From here I get 

piped to houses, schools, businesses and 
factories. I am really proud to be tap water, 

please remember to use me wisely!
Sharing

Cleanliness
Usefulness
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Annex 15: Water Purification Process
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LEARNING PROCESS

This game should be played outdoors. A layout of  the game is shown below:

INSTRUCTIONS FOR THE TAP WATER SUPPLY GAME

Object of  the Games: To see who can clean and deliver “water” to the “taps” quickly and efficiently.

1. Divide the class into teams, i.e. 10 in a tem. Get the teams to choose a name for their team.

2. Divide each team into Group A (Rand Water) and Group B (Local Authority). Group A, 
comprising 6 learners, as Rand Water has the job of  cleaning the water and pumping in to the local 
authority reservoir. Group B, comprising 4 learners, as the Local Authority has the job of  
transporting the water from the reservoir to the taps.

3. The large box (Vaal Dam) containing the different balls/beanbags which represents the water 
droplets, the dirt and the germs must be mixed well. Before the game begins, assign members of  
Group A different tasks:

The dirt “particles” need to be taken out of  the “VAAL DAM” and placed in the basin/box 
labeled “SLUDGE”. These must be taken ONE at a time. One learner can perform this task.

The germs need to be taken to the “DISINFECTION” basin/box. These must be taken ONE 
at a time. One learner can perform this task.

The water droplets need to be taken to the “RAND WATER RESERVOIR”. These must 
be taken ONE at a time. Two learners can perform this task.

The clean water droplets then need to be taken from the “RAND WATER RESERVOIR” 
to the “LOCAL AUTHORITY RESERVOIR”.  Two learners can perform this task.

Annex 16: Water Supply Game

Activity II
TAP WATER SUPPLY GAME

This “Enquiry Encounters” activity forms part of  the water purification guide for
educators entitled “CLEAN WATER FOR ALL!”

ACTIVITY OVERVIEW
Water from the Vaal Dam (Department of  Water Affairs & Forestry) is pumped to Rand Water's 
two purification stations in Vereeniging for cleaning. Once clean, the water is then pumped into 
huge reservoirs where it is stored. The local authorities then supply this clean water to homes, 
offices, factories, schools, etc. This game will help learners understand the relationship between 
Rand Water, the Department of  Water Affairs & Forestry, the local authorities and the end users.

CLASS ORGANISATION
Team work

MATERIALS NEEDED
Two sets of  each of  the following
1 large basin/box (representing the Vaal Dam)
50 balls or bean bags (representing water droplets)
30 small balls or bean bags (representing dirt)
30 tiny balls or bean bags (representing germs)
3 basins/buckets/boxes (representing Rand Water's purification station)
1 medium sized basin/box (representing the local authority reservoir)
6 baskets/boxes (representing the taps in our homes and schools)
paper/cardboard
prestik

Tips
The learners should collect/make all the materials that the need beforehand. This will help them 
understand what the materials represent. Balls could be made from old pantyhose stuffed with 
newspaper. Boxes could be used instead of  basins and baskets. Two sets of  the following labels are 
needed (photocopy inside page), which should be stuck on the respective basins/boxes/baskets.

VAAL DAM
RAND WATER PURIFICATION STATION
SLUDGE
DISINFECTION
RAND WATER RESERVOIR
TAPS
3x” 2 POINTS
2x” 5 POINTS
1x” 10 POINTS

ACTIVITY OUTCOMES
Learners will be able to:
work as a team

show an understanding of  how clean water is supplied to homes



GUIDEBOOK 2   Human Values-based Water, Sanitation and Hygiene Education

195194

Annex 17: Horizontal Flow Bed

Fig 1: Horizontal Flow Bed 

Fig 2: Vertical Flow Bed 

165

Phragmites

Level
surface

Discharge 

Outlet
height

variable

 Impervious liner

Roots and
rhizomes

Slope ½% to 1 % Depth of
bed 0.6m

Inlet stone
distributor

Sewage
or

sewage
effluent

Typical Arrangement for a Vertical Flow Bed

Intermittent
feeding

Distribution
pipe (DN 50, DN 70)

50-60 cm Sand
(0/4 mm, 1/3 mm, ¼ mm)

10 cm Gravel (4/8mm)

20 cm Gravel (16/32 mm)

scaling
(plastic liner, clay)

Drainage Pipe (DN 100)

Tips

You can make the learners hop to their respective basins which represents the energy needed to 
clean and pump water from the purification station to the reservoirs. This is optional.

4. Group B must stand at the “LOCAL AUTHORITY RESERVOIR” and wait for the “clean 
water droplets” to arrive. They pick the “droplets” out of  the reservoir, ONE at a time, and 
throuw them into one of  the six “tap” baskets/boxes. If  the “droplets” land in the 
baskets/boxes then the “taps” have water. However, if  the “droplets” land outside the 
baskets/boxes then the “water” has been wasted due to leaking pipes, dripping taps, etc. 
Please note that the “wasted droplets” cannot be used again. Keep track of  these wasted balls 
as they will be needed when points are awarded.

5. Once all the learners understand their job then begin the game with  teams playing it at the 
same time alongside each other.

6. When all the balls/beanbags have been thrown into the tap baskets/boxes award points as 
follows:

2 points for each ball in the nearest “tap” (three of  them)

5 points for each ball in the middle “tap” (two of  them)

10 points for each ball in the furthest “tap” (one of  them)

Minus 1 point from there total score for each “droplet” that has been wasted.

7. At the end of  the game the points are added up. The winning team is the one that has the 
most points because it has been the most efficient at delivering water.

8. If  you have more than one team get different teams to play against each other until there is a 
winning team.

The aim of  this activity  however, is not the competition, but whether an understanding of  how 
clean water is supplied to taps in Gauteng.

ASSESSMENT

Observe enthusiasm, cooperative spirit and understanding.

Source: Water Wise, RAND WATER
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Annex 18: Water Use Audit 

1.Make a list of common water use activities at home.

List: Ways we use water at home

Water Use 

Flushing 

Washing hands

Drinking

Shower

Brushing teeth

Bath

Cooking

Dishes

Washing clothes

Washing Car

Garden house

(Complete the list)

1.Calculate how many liters you use per activity. Then when making the
audit it is just a matter of recording the number of times each activity happens.

List 2: Ways we use water at home

Water use Liters (estimates)*

Flushing toilets (per use) 15

Washing hands (per minute) 19

Drinking (per minute) 19

Shower (per minute) 10

Brushing teeth (per minute) 19

Bath (per use) 150

Cooking (per minute) 19

Dishes (per minute) 19

Washing clothes 150

Washing Car (per hour) 950

Garden house (per hour) 950

(Complete the list) * If you want to be exact you 
have to calculate yourself. 
Use a measuring jug or build 
one yourself. Be innovative.

3. Start your audit. Plan an audit as a family, using simple record sheets at 
each site of water use

Results: Water use in a week (home)

Water use 

Flushing toilets (per use)

Washing hands (per minute)

Drinking (per minute)

Shower (per minute)

Brushing teeth (per minute)

Bath (per use)

Cooking (per minute)

Dishes (per minute)

Washing clothes 

Washing Car (per hour)

Garden house (per hour)

(Complete the list)

Liters
(estimation)*

15

19

19

10

19

150

19

19

150

950

950

Times each day Total times
used

4. Check tour results against the meter

Results Water Quantity

Discuss the results for each Water Quantity Issue. Do you have enough knowledge to 
come up with an action plan or not? Or are the results to your satisfaction?

Water Quantity Issue

Water distribution

Water use

Needs to be
researched further

Needs to be
addressed

No need for
further action
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Annex 19: Eco-Home Annex 20: Biosand Filter

Annex 21: Kanchan Arsenic Filter

Repeat

Diffuser Basin

Lid

Container

Pipe

Brick Chips

Iron Nails

Water

Fine Sand

Coarse Sand

Gravel

Arsenic
Removal
Unit

Pathogen
Removal
Unit
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Annex 22: SODIS Process

1. Wash the bottle well.

2. Fill the bottle ¾ full with water.

3. Shake the bottle for 20 seconds.

4. Now fill up the bottle fully and
close the lid.

5. Expose the bottle to the sun from morning until evening or the
least six hours.

6. The water is now ready for drinking.

Annex 23: ECOSAN Toilet 

Annex 24: How to Build a Latrine
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