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Water - Learn it! Live it! (Water-LiLi) is a water education program for both primary and secondary schools, provided by Melbourne’s government-owned water businesses - City West Water, Yarra Valley Water, South East Water and Melbourne Water. It uses the Behaviour Change Framework to facilitate achievement of behaviour related objectives in school settings and assist in evaluation design. 

The Water-LiLi evaluation program has undertaken a long-term process, moving from more traditional methods to working in a collaborative way with program participants. Shifting to a developmental style of evaluation has improved the relevancy of assessments, program feedback and delivery. 

Staff members and stakeholders have all been engaged throughout the evaluation process.  By becoming more familiar with evaluation theory and practise as a group, it has allowed a greater and improved participation in setting assessment targets, contribution to question formation, management of data collection and interpretation of outcomes.  Greater staff involvement has also contributed to an expansion of the range of assessment tools and the use of innovative data gathering techniques.

Through the experiences faced throughout the Water-LiLi evaluation program, insights are provided into the challenges faced when using a combination of traditional and developmental evaluation techniques.
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MOVING FROM TRADITIONAL TO DEVELOPMENTAL EVALUATION IN A SCHOOL BASED WATER CONSERVATION BEHAVIOUR CHANGE PROGRAM

During recent years of drought, many Australians have become passionate about saving water. Water conservation programs are often promoted to educational settings in order to encourage students to develop life-long water-saving behaviours.

In Victoria, Melbourne’s government-owned water businesses - Melbourne Water, City West Water, South East Water and Yarra Valley Water, and the Department of Sustainability and Environment (DSE) in a cross-sector partnership, support water demand management programs including Water ‑ Learn it! Live it! (Water-LiLi). Water-LiLi is a water education program for primary and secondary schools in metropolitan Melbourne that encourages schools to actively implement water education and conservation across the curriculum.

Coordinated by a steering committee and implemented by designated Education Officers, the program aims to reduce water consumption and increase water efficiency across school communities. Water-LiLi is a flexible program that enables schools to tailor and develop their own units of work and initiatives to engage students and the school community in water conservation and education. The program includes an accreditation program and extensive curriculum resources.

The Water-LiLi program uses the Behaviour Change Framework (BCF) (Spehr, & Curnow, 2005) to support its systematic approach to water conservation in schools and to present credible evaluation information essential to the ongoing success of the program (Curnow, 2008).

A central focus of the BCF is to inform the process for review, reflection and refinement of program delivery (Pullen, & Curnow, 2007, Spehr& Curnow, 2005). Critical to that process is the role of effective evaluation, designed to assess a number of specific behaviour related objectives, including shifts in knowledge, attitudes and behaviour of students and teachers participating in the program (Curnow, 2008). 
In 2006, the Water-LiLi evaluation team resolved to take a long-term approach to assessing program achievements by facilitating the development, implementation and reporting of an evaluation plan. The plan involved employing an external consultant to:
1. Lead, mentor and train the Water-LiLi team in the collection, collation and analysis of data 
2. Establish systems with the Water-LiLi team for collecting, collating and managing data 
3. Create the tools, questions and methodology for the evaluation process
4. Provide advice and guidance in checking the validity of data
5. Report on outcomes 

Data collection included an annual cycle of developing, trialling and refining measurement tools whilst maintaining the core set of assessments. The 2009 evaluation report identified achievements (and gaps) in water-saving knowledge, attitudes and self‑reported behaviours for a sample of 2,611 participants.  The resulting report was based on comparisons both before and after involvement with Water-LiLi. 
However, the Water-LiLi team’s 2009 annual review of the program identified a number of difficulties in measuring outcomes in informal learning settings (Ballantyne R, Packer J & Everett M, 2005). 
The primary data collection tool consisted of a variety of measures commonly found in assessment of environmental education, including a self-report, fixed-response questionnaire comprising multiple‑choice and Likert scale questions, as well as open response items (Ballantyne et al, 2005). It was apparent that a ‘one size fits all’ traditional approach to evaluation was no longer sufficient to address all the complexities associated with participant experiences of the Water-LiLi program.
Water-LiLi team members indicated that difficulties encountered in implementing the traditional approaches to assessment (as described in the evaluation plan) had created an impact on stakeholder engagement in the evaluation process, which seemed to influence some responses. 
The Water-LiLi team identified several issues impacting both the collection of data and the data itself, including:
· lower than expected response rates to surveys 
· the prominence of urban myths influencing responses despite learning experiences that challenged those myths 
· difficulties with young learners’ ability to reflect “abstractly” on learning experiences 
· the use of formal evaluation assessment procedures in informal settings
· varied learning experiences from students associated with the program 
· the inclusiveness of a single survey used across a range of year levels and programs

During consultations in planning the 2010 evaluation program, the Water-LiLi team recognised the need to develop new ways to better understand Water-LiLi participants’ experiences. The team took the step of reducing its reliance on traditional evaluation approaches, moving towards a Developmental Evaluation, (Dozois, Langlois & Blanchet-Cohen, 2010; Quinn Patton, 1994) approach that increased emphasis on collaboration with stakeholders to deliver more relevant outcomes. 

Consequently, the Water-LiLi team questioned the extent to which the sole use of surveys as the method for gathering information was able to:
· accurately capture and represent multiple perceptions and experiences 
· obtain responses from hard to reach target groups 
· closely track and identify program experience for all participants 
· evaluate relevance of messages in a changing climate 
· tailor assessment processes to a variety of groups 
· provide meaningful feedback to stakeholders 

Working with Community Change consultants, the Water-LiLi team sought to learn from outcomes, more actively engage with program participants and to coordinate refinements through a series of consultations (Spehr& Curnow, 2008).  The outcomes were:
· greater team involvement in evaluation training and capacity building activities
· peer to peer education to review assessment targets and previous achievements
· modifications to program methods and strategies to make it more practical and engaging
· discussions and in-depth interviews with teachers and students to improve insights into how to best involve participants in the evaluation process and improve response rates
· continued development of a variety of measures to improve the ability to validate self-report and behaviour changes (triangulation)
· reduced reliance on written information in assessments to improve both the response rate from teachers and the clarity of some responses (especially from younger students)

Subsequently, the evaluation program focussed on ensuring data collection methods provided a more complete reflection of the impacts of the Water-LiLi program from all participant groups, including the potential of using technology and multimodal tools in assessment (Vincent, 2004). However, statistical data collection remained the cornerstone of performance measurement and included validation procedures, using distracter items in surveys, behavioural validation visits and in-depth interviews with teachers.

[bookmark: _Toc296610575]Building Internal Evaluation Capacity
The development of evaluation skills within the Water-LiLi team was based on a deliberate and emergent strategic process. Whilst the Education Officers were familiar with the behaviour change framework as a theory of change, the steps taken toward integrating evaluative thinking and actions as integral parts of the Education Officer role were tentative and at times challenging. 

The Education Officers were engaged in discussions about the strength of active involvement in evaluation as opposed to using external agencies.  This facilitated the transition process that re-conceptualized Water-LiLi evaluation and identified that it needed to:
· increase the visibility of the Program Manager’s leadership activities; adapting the evaluation structure and managing challenges, gaps, and potential roadblocks to refining the evaluation processes
· train staff in the use of evaluation through engaging interaction clearly linked to improving day-to-day program delivery
· increase team consultations to enhance understanding and interpretation of data 
· attract extra resources (not just additional staff time) to create the potential for immediate feedback of findings and support emergent outcomes
· Align Water-LiLi evaluation process within the broader context of environmental evaluation practices and accepted best practice models. 

The Water-LiLi team subsequently moved forward with a long-term vision of a highly dynamic and interactive approach to building evaluation skills.

[bookmark: _Toc296610576]Broadening Range of Assessment Tools - Development and Pilot Testing
Feedback from Water-LiLi program participants suggested that tools reying less on student literacy could produce more accurate performance assessments. Indeed, the intention was to make the process more accessible and interesting for participants than the traditional ‘pen and paper‘ survey tools. 

Consequently, evaluation initiatives in 2010 were extended to incorporate a range of approaches for reducing reliance on verbal cues, including:
· designing a new non-verbal tool for low-level primary school children using pictograms (cartoons drawn to depict water-saving actions) 
· encouraging older students to create their own narrative of water-saving in school using video tools and internet capabilities 


[bookmark: _Toc296610580]Detecting Behaviour Related Changes Associated Using Pictograms
Illustrations are frequently used to provide clear communication for passing on basic, uncomplicated messages, enhancing usability and reducing reliance on verbal skills. Pictograms are basic illustrations or representative images used to replace words or visualise actions. Effective pictograms improve communication by capturing the meaning of activities in visual representations of ideas (knowledge), emotions (attitudes) and actions (behaviour).

The use of pictograms in program evaluation requires considerable effort and care to design and thoroughly pilot test images so that the picture clearly matches the intention behind it. Prior to the pictograms being implemented as part of the Water-LiLi program evaluation, clear performance attributes needed to be established.

[bookmark: _Toc296610582]Development of the Pictogram Data Gathering Method
The Water-LiLi team created a list of target water-saving behaviours taken from benchmark surveys as the basis for briefing the illustrator, who developed sketches of water-saving (and non-water-saving) actions that students might recognise (knowledge) and report doing (behaviour) at home or at school. 

A number of trials were undertaken in 2010 to reduce the amount of text, improve clarity and comprehension of the drawings and to test that key features were being identified by students. 

During the initial trial of the pictograms, students were given an A4 page with approximately 24 images. They were asked to review each image individually and identify those that demonstrated water-saving behaviour by placing a tick on the image. 

Students were then asked to review the list a second time and to place a mark alongside the activities they took part in at home or at school. This approach enabled the pictograms to be presented to multiple groups of students without the resource intensity of previous measures. 
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[bookmark: _Toc296610633]Image 1 Samples of final pictograms used in pilot tests

Data from the first two pictogram assessment trials did not provide useable information but allowed further development of the delivery technique. 

It was evident during the pilot stage that replacing written surveys with pictograms ensured students from a range of year levels and varying abilities could participate. Teachers also saw the value in participating in evaluation for the ability to use it as a learning tool. 

Data collected from the third and fourth pilots comprised an adequate sample for analysis. 

[bookmark: _Toc296610583]Validation of Water-saving Activities through Student Narratives
Narrative evaluation methods rely on participants telling their story in a way that makes sense of their experience as it relates to the program being assessed (McClintock, 2004; Wadsworth, Wierenga & Wilson, 2007). Narrative methods are increasingly being used to integrate evaluation in behaviour change programs and are particularly suited to developmental evaluation methods because:

1. Participant storytelling is a powerful engagement process for its ability to convey program experience rather than just fact
2. Stories reflect particular changes and contextual factors that are important to participants rather than evaluators
3. Narrative methods integrated into evaluation can contribute to ongoing developmental processes 
4. Systematic gathering of stories can produce narrative data that can be analysed using existing frameworks (BCF)
5. Claims in stories can be verified from independent sources or methods (Water-LiLi assessment protocol)
6. Stories can be used as formative evaluation for improving the program during evaluation and can contribute to summative assessment of outcomes

The Water-LiLi evaluation team adopted a relatively structured approach to collecting and interpreting student narratives to explore emergent themes, including school context, culture, and participant experiences in relation to water-saving program activities and outcomes. 
[bookmark: _Toc296610585]Development of Narrative Method – Video Peer Interviews and School Tours
The use of video is now widely accepted as a data collection tool (Rosenstein, 2002). Water-LiLi used this method for generating stories in collaboration with the existing behaviour‑related survey questions as the basis for peer interviewing activities and student-led video tours showing examples of water‑saving activities around their school.

The pilot required school visits, participant observation, personal and document based briefings, and instructions in the use of a bloggie™. A bloggie™ is a high-definition ‘pocket camcorder’, a small, simple and inexpensive way to capture video footage. 

Three pilot tests of the video and interview narrative formats were conducted in 2010, helping to establish foundations for linking recorded information and extracting themes to form the basis of systematic data collection and interpretation in 2011.   

[bookmark: _Toc296610588][bookmark: _Toc288121111]Water-LiLi Contrasting Evaluation Outcomes
[bookmark: _Toc296610590]Survey Sample Features
Written self-completion surveys were distributed prior to each school’s involvement with the program (‘pre-program’) and after program completion (usually within 4 to 10 weeks) when peak impacts were expected (‘post-program’ assessment). Wherever possible, items in pre and post surveys were presented in identical fashion to enable effective pre-post comparisons. 
[bookmark: _Toc288121112]
The details of the final Water-LiLi evaluation data sample are summarised in Table 1. The sample data is segmented into the period where traditional evaluation approaches were most prominent, and the data collected using a developmental approach.

[bookmark: _Ref246091735][bookmark: _Toc246299801][bookmark: _Toc296610626]Table 1 Surveys Collected Pre and Post Participation in Water-LiLi
	Water-LiLi
	Traditional 
	Developmental  
	Total Sample

	Year levels
	Pre
	Post
	Pre
	Post
	Traditional 
	Developmental 
	Total 

	Primary year3 and below
	276
	288
	114
	243
	564
	357
	921

	Primary years4 to 6
	638
	776
	126
	298
	1414
	424
	1838

	Secondary
	207
	306
	35
	70
	513
	105
	618

	Teachers
	0
	120
	8
	41
	120
	49
	169

	Total
	1121
	1490
	283
	652
	2611
	935
	3546



The data highlights the ongoing difficulties in getting teachers and secondary students to participate in surveys. However, there is sufficient data for meaningful comparison of the two approaches to evaluation, and pre-post analysis for all respondent groups (except teachers). 

A selection of outcomes from Water-LiLi program evaluations under the two approaches to evaluation follows, contrasting traditional and developmental evaluation methods.

[bookmark: _Toc296610591]Water-saving Knowledge Causes of Water Shortage
A key focus of the Water-LiLi program is understanding and exploring the need to conserve water. Results summarised in Figure 1 show all student groups improved on their ‘pre’ knowledge levels (naming two or more reasons to save water) after Water-LiLi participation using the developmental approach. Primary students (both groups), secondary students and teachers all exceeded knowledge targets for identifying reasons to save water.
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[bookmark: _Ref296082524][bookmark: _Toc296610609]Figure 1 Two or More Reasons to Save Water

For both students and teachers, knowledge levels were higher before starting the 2010 program than they were even at the end of the traditional post program data collection. Informal information sharing or increased community awareness may have contributed to improved base knowledge levels. The ability to engage participants in the survey process and to detect higher underlying knowledge levels may also have improved. 

Water-LiLi helps to guide participants through a series of activities and initiatives that generate ideas for saving water at school. Overall, there was a marked improvement from pre program levels in the proportion of participants that could identify ways to save water at school (Figure 2).
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[bookmark: _Ref296095880][bookmark: _Toc296610613]Figure 2 Ideas for Saving Water at School (Average)

For primary and secondary students, knowledge levels were much higher than those at the end of the 2009 benchmark program, and all participants further improved their knowledge as a result of program participation. Again, this may indicate the positive effects of information diffusion throughout the school prior to the start of the 2010 program, or it may reinforce the notion of a greater ability to engage participants in the evaluation process through a developmental approach.

Changing water use behaviours at school is a major focus of the Water-LiLi program. Participation in the program is expected to increase the range of activities undertaken to help contribute to saving water at school.

Previous attempts to accurately assess behaviour change as a result of participation during traditional program evaluation were difficult to implement, and sufficient pre or post data outcomes were not generated. Therefore comparable data was not available to highlight the differences between the original and revised information collection strategy for 2010. Consequently, only results for 2010 have been presented.  

All participant groups increased their self-reported activities to reduce water at school following their participation in the Water-LiLi program as shown in Figure 3. While secondary students increased their water-saving activities, their levels were below the other participant groups in relative terms. It may be that secondary students remained relatively unengaged in the evaluation process or the activities in the Water-LiLi program may have had stronger application for primary students.
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[bookmark: _Ref296344846][bookmark: _Toc296610617]Figure 3 Reported Actions Taken to Save Water at School


Pictogram Outcomes 
A pictogram pilot was used to evaluate changes in water-saving knowledge for lower level primary school students. In total, 65 pilot pictogram sample tests were conducted on students from three schools in Years 1 and 2.  These have been compared with  results obtained from primary school student surveys extracted from pre and post Water-LiLi data.  The analysis is based on links between the major theme of each pictogram and their written equivalent.

Insights into primary students’ knowledge of water-saving activities based on written responses to open-ended survey questions have been compared to the pilot sample’s recognition of water-saving activities when prompted by pictograms. Results are summarised in Figure 4.
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[bookmark: _Ref296366878][bookmark: _Toc296610619]Figure 4 Knowledge of Water-saving at School - Recall Compared to Visual Prompts

Use of pictograms has provided a basis for accessing greater levels of knowledge across younger students. Recognition of pictograms by students broadly reflected the frequency patterns found for the survey sample.

Pictograms have reduced the reliance on written responses, which has meant greater participation in evaluation by students with limited literacy skills.  Accessing information using this method indicated greater water-saving following the Water-LiLi program than was indicated by use of surveys alone, and provided greater engagement in the evaluation process.  Figure 5 summarises water-saving activities recognised by students as activities that they reportedly undertook to save water at school. 
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[bookmark: _Ref296366921][bookmark: _Toc296610621]Figure 5 Water-saving Behaviours Self-Reported and Recognised by Students




[bookmark: _Toc296610596]Summary Findings & Conclusions of the Water-LiLi Program Evaluation
School based behaviour change programs can effectively improve knowledge about water shortage and methods for saving water. Reducing reliance on traditional evaluation approaches and moving towards a Developmental Evaluation approach to program assessment, the Water-LiLi team has increased their emphasis on collaboration with stakeholders to deliver more relevant outcomes. Consultations in the evaluation process were critical to its success and usefulness of outcomes for ongoing program improvement (Spehr, & Curnow, 2010).

The use of images (pictograms) in place of traditional ‘pen and paper’ survey methods has enabled greater participation and engagement from a range of participants.  This inclusive process has also given more meaning to the task, not only as a means of data collection, but also as a classroom learning tool.

Further refinements to the evaluation will address some of the ongoing issues in order to improve the methodology. These refinements will also assist in providing sound evidence to verify self-report behavioural data from teachers and students, and engage the full range of stakeholders.

[bookmark: _Toc296610603]
References
Ballantyne R, Packer J & Everett M (2005) Environmental education aims to extend students’ knowledge about the environment, challenge the attitudes and behaviours water conservation programs work 
Curnow, R.C (2008) Changing Behaviour. Australian and New Zealand School of Government and State Services Authority seminar series – Governments And Behaviour Change – Carrots, Sticks And Sermons: Public Policy and Behaviour Change. 
Dozois, E. Marc Langlois, M, & Blanchet-Cohen, N (2010) DE 201: A Practitioner’s Guide to Developmental Evaluation The J.W. McConnell Family Foundation and the International Institute for Child Rights and Development. Centre for Global Studies, University of Victoria, British Columbia, Canada  
McClintock C. (2004) Using narrative methods to link program evaluation and organization development" published in The Evaluation Exchange Volume 9, Number 4, Winter 2003/ 2004 by the Harvard Family Research Project.
Quinn Patton M (1994) Developmental Evaluation, Evaluation Practice, 15(3) 311-319.
Pullen, S and Curnow, R.C. (2007). Analysing Stakeholder Awareness: Behaviour Change Campaign Case Study. Paper presented at 17th Annual Public Affairs in the Public Sector Conference on optimising stakeholder management and harnessing innovations in communication. Sydney. 
Rosenstein, B. (2002) Video use in social science research and program evaluation. International Journal of Qualitative Methods 1 (3). Article 2. Retrieved June 2011 from http://www.ualberta.ca/~ijqm.
Spehr, K and Curnow , R.C,. (2010) Collaborative evaluation of a school based water conservation program. Poster presentation.27th International Congress of Applied Psychology, July, Melbourne 
Spehr, K and Curnow, R.C, (2008) Lessons learned in developing Our Water Our Future Behaviour Change Framework. Cover feature on psychology’s response to climate change. InPsych, the Bulletin of the Australian Psychological Society Volume 30, Issue 4.2011 
Spehr, K.L &.Curnow, R.C. (2005) Behaviour Change Framework for Our Water Our Future. A Community Change report in association with Department of Sustainability and Environment Victoria.
Vincent, J, (2004) Multimodal Evidence of Learning SACE Board of South Australia Research Project - ‘Using learning technologies for multimodal text production: It’s a matter of equity’, ICT in Education, Sem2, http://www.ictev.vic.edu.au/publications/2004_term3/multimodal_text_prod.pdf  (accessed 8/10/10). 
Wadsworth, Y,  Wierenga, A. & Wilson (2007) Writing Narrative Action Evaluation Reports In Health Promotion – Manual Of Guidelines, Resources, Case Studies and Quick Guide. Originally produced by Yoland in collaboration with Ani and Gai, Institute for Social Research, Swinburne University of Technology for the Department of Human Services, Melbourne, Victoria, 2004. Also published at http://www.health.vic.gov.au/healthpromotion/hp_practice/eval_dissem.htm © State of Victoria, Department of Human Services and the University of Melbourne, 2nd edition 2007.
image1.jpeg




image2.jpeg




image3.png




image4.png




image5.jpeg




image6.jpeg




image7.jpeg




image8.png




image9.emf
60%
40%
20%

0%

Teachers

¥ Pre Participation in WLILi

~ Post Participation in WLiILi

Year 3 & below Years 4 to 6
Traditional Approach

72% '

Secondary

Teachers

68% ‘

67%

ear 3 & below Years 4to 6

Developmental Approach

- T7% '

Secondary










12% 

36% 

72% 

68%  67% 

77% 

86% 

41% 

54% 

73% 

98% 

74% 

77% 

81% 

0% 

20% 

40% 

60% 

80% 

100% 

Teachers  Year 3 & below Years 4 to 6  Secondary  Teachers  Year 3 & below  Years 4 to 6  Secondary 

Traditional Approach  Developmental Approach  

Pre Participation in WLiLi  Post Participation in WLiLi 


image10.emf
¥ Pre Participation " Post Participation

at School

Teachers = Year3& Years4to6 Secondary

Traditional Approach Developmental Approach










0.5 

0.7 

0.5 

1.8 

2.0 

2.3 

3.0 

1.5 

1.5 

1.1 

3.7 

2.8 

3.1 

2.8 

0 

1 

2 

3 

4 

5 

Teachers  Year 3 & 

below 

Years 4 to 6 Secondary  Teachers  Year 3 & 

below 

Years 4 to 6 Secondary 

Traditional Approach  Developmental Approach  

 

 

I

d

e

a

s

 

G

e

n

e

r

a

t

e

d

 

f

o

r

 

W

S

 

a

t

 

S

c

h

o

o

l

 

Pre Participation  Post Participation 


image11.emf
¥ Pre Participation ~ Post Participation

Teachers  Year 3 & below Years4to6  Secondary









7.6  7.6 

4.2 

10.9 

9.4  9.4 

6.0 

0 

5 

10 

15 

Teachers  Year 3 & below  Years 4 to 6  Secondary 

W

S

 

A

c

t

i

o

n

s

 

(

S

e

l

f

-

R

e

p

o

r

t

)

 

Pre Participation  Post Participation 


image12.emf
Percent of Stu

2% o

Host showerhead Bring drink bottle  Use half flush in  Use grey water on Present WS tips to Collect water from  Make & display
exchange toilet plants peers drinking taps posters










2% 

14% 

11% 

8%  6% 

10% 

4%  8% 

22% 

28% 

31%  31%  31% 

25% 

42% 

71% 

89% 

91% 

94% 

97% 

99% 

0% 

20% 

40% 

60% 

80% 

100% 

Host showerhead 

exchange  

Bring drink bottle   Use half flush in 

toilet  

Use grey water on 

plants 

Present WS tips to 

peers 

Collect water from 

drinking taps  

Make & display 

posters 

P

e

r

c

e

n

t

 

o

f

 

S

t

u

d

e

n

t

s

 

I

d

e

n

t

i

f

y

i

n

g

 

W

S

 

 

 

Survey Recall - Pre Participation  Survey Recall - Post Participation  Pictogram Recognition - Post Participation  


image13.emf
6% 2% 4%

16%

8%

17%

13%

31%

8%

25%

45%

31%

50%

38%

11%

13%

28%

51%

59%

79%

82%

0%

20%

40%

60%

80%

100%

Present WS tips

to peers

Host

showerhead

exchange 

Make & display

posters

Use drink

bottles instead

of taps 

Use grey water

on plants 

Use half flush in

toilets 

Collect water

under drinking

taps 

Percent of Students Reporting WS Acts

Self Report - Pre Participation Self Report - Post Participation Pictogram Recognition - Post Participation 


