
Fresh resource, fresh water: The Wutong Mountain Spring 

Water Protection Plan 

1. Research causes 

As a national forest park in Yantian, Shenzhen, Wutong mountain, 

with its magnificent scenery and rich natural resources, is located near 

Yunhai School. Wutong Mountain surrounds Yunhai School, which also 

has a beautiful and peaceful environment. 

There are many springs on the hiking path near the school, and the 

residents often go to the springs to fetch water by themselves. The spring 

water looks clear and tastes sweet, so some of the teachers that live there 

assume it is healthy drinking water. However, there are residents who 

have gotten diarrhea after drinking the spring water, raising suspicions 

that it has been polluted. According to the teachers, considering that there 

is a lack of necessary protective measures, the spring water is susceptible 

to animal, plant and man-made pollution. With many people taking the 

water and drinking it, there is much more pressure to ensure the safety 

and purity of the spring water. Thus, in order to further explore the 

quality of the Wutong Mountain spring water, it is necessary for us to 

discover the secret of the spring water. 

 

 



2. Research objectives 

The implementation of the protection plan of Wutong Mountain 

spring water will integrate the resources of the community and Wutong 

Mountain management office, explore the health secrets of mountain 

spring water, and strengthen the prevention of mountain spring water 

pollution to provide high-quality water for the nearby residents. Moreover, 

through the combination of community, schools and social forces, the 

project is aimed to protect water resources and the environment. 

3. Field 

Science, information technology, Biophysics, Chemistry, Geography, 

Mathematics, Chinese, Politics, Arts. 

4. Research process 

(1) Set up the research team and start the project 

 



 

The Mind Map of the Project 

(2) Social practice teachers carried out a field investigation of Wutong 

Mountain spring water and other springs in Shenzhen. With the help of 

administrators of Wutong Mountain and community residents, we made 

statistics on the causes of human flows, headwaters pollution, sewage 

treatment and littering by tourists. 



 

         Field research        The activity of Bending over to Pick up the 

Rubbish 

 

Collecting water-purifying leaves 

 

Statistics on the number of garbage at the headwater and upstream and downstream 

(3) Political Science teachers were responsible for collecting various 

related reports about mountain spring water pollution and environmental 

protection articles. There are emerging reports about the pollution of 

spring water, so it is important to excavate the reasons behind them and 

know the propaganda direction of relevant media. 



 

Relevant news report 

(4) According to the geography teachers, Wutong Mountain is located in 

the coastal area of 113°17'E-114°18'E，22°23'N-22°43'N, which lies 

in the east of Shenzhen Special Economic Zone, Guangdong Province, 

adjacent to the Shenzhen Reservoir in the west, Yantian Port in the east, 

and the boundary of the Special Zone in the north and south. With 

babbling brooks, deep valleys and lush plants, the mountain is one of the 

shelters and resource banks of rare plants and animals in the Pearl River 

Delta. From the perspective of zonal soil-forming conditions, the mainly 

red soil in Shenzhen, with high level of iron and iron oxides and other 



mineral elements in it, may have an impact on mountain spring water. 

 

The exploration of the geographical position of Wutong Mountain 

(5) Biology teachers came to the site and collected the water sample. 

They divided the spring water into 4 groups,12 samples, and numbered 

them. By observing 36 indicators in the water, including microbial 

indicators, toxicology, sensory traits and general chemical indicators, it 

was concluded that the spring water is colorless and tasteless, but 

contains a large number of microorganisms, which is not suitable for 

long-term drinking. The biology teachers collected and cultivated the 

microbes that are found in the spring water. After the sample processing, 

with Microbial knowledge research and the classification of water 

purified plants in Wutong mountain, we obtained the microbial map 

which proved that the spring water contains paramecium, amoeba, and 

algae, etc. 



 

 

 

 

Observe the features of the water samples 

 

Observe the water samples 



 

 

Hand-drawn microbial map 

(6) Next, the science teachers explored the standard of healthy drinking 

water. The sanitation standard of drinking water is to protect the health of 



the population and ensure the quality of people’s lives. According to the 

law and relevant codes of conduct, and when the various factors (physical, 

chemical and biological) in drinking water and the health of the 

population are considered, healthy drinking water should meet the 

following conditions: （1）No harmful substances. （2）With appropriate 

amounts of beneficial substances.（3）Have low alkalinity. （4） Micro 

molecular cluster. The size of the molecular cluster of water refers to the 

number of water molecules that form a cluster or a chain in water, and the 

size directly affects the function of water. To be more specific, the smaller 

the water molecular cluster is, the stronger its solubility and metabolism 

will be. （5）Moderate hardness. It is necessary that drinking water 

contains a certain amount of calcium and magnesium ions, which can 

reduce the incidence of cardiovascular and other diseases. （6） Be rich in 

dissolved oxygen. Water rich in dissolved oxygen does not easily breed 

bacteria and algae and can improve water activity and water quality. 

 



The exploration of healthy drinking water 

(7) The differences between mountain spring water and mineral water 

were then explored. The experimental results show that the mountain 

spring water is the natural water formed by mountain self-purification. 

Some minerals beneficial to the human body are dissolved in the water, 

but the mineral content is not as good as that of natural mineral water. At 

the same time, because the water is exposed to the surface, it is easily 

polluted by the outside world. Mineral water is a kind of underground 

water which occurs naturally from the ground and is not polluted. Mineral 

water contains natural minerals which must meet the national standard 

GB8537. It is recognized as healthy and safe drinking water. We sent the 

sample spring water to professional water quality testing institutions for 

testing, and the data obtained was as follows: 

Results of water quality inspection of 

Wutong Mountain spring water 

Items 

 

Test results Tables 1 and 2 of 

GB5749-2006 and 

Table 3 standard 

limits 

Remarks  

PH 

(dimensionless) 

7.16 6.0~8.5 

 

 



Chroma (degree) ＜5 15  

Turbidity (NTU) 0.34 1  

Odor and taste 

(dimensionless) 

none No abnormal odor or 

peculiar smell 

 

Visible to the 

naked eye 

(dimensionless) 

 

none none  

Ammonia 

nitrogen (mg / L) 

＜0.02 0.5  

Total dissolved 

solids (mg / L) 

53 1000  

Total hardness 

(mg / L) 

22.0 450  

Cyanide (mg / L) ＜0.002 0.05  

Volatile phenol 

(mg / L) 

＜0.002 0.002  

Anionic surfactant 

(mg / L) 

＜0.050 0.3  

Fluoride (mg / L) ＜0.006 1  

Chloride (mg / L) 3.97 250  

Nitrate (in N) 0.972 10  

Sulfate (mg / L) 4.65 250  

Total number of 2.80×10
2
 100  



colonies (CFU / 

ml) 

Total coliform 

(CFU / 100ml) 

3.40×10
3
 

 

not detectable  

Heat resistant 

coliform (CFU / 

100ml) 

9.00×10
2
 not detectable  

Manganese (mg / 

L) 

＜0.00006 0.1  

Copper (mg / L) ＜0.00009 1  

Zinc (mg / L) ＜0.0008 1  

Lead (mg / L) ＜0.00007 0.01  

Arsenic (mg / L) 0.00247 0.01  

Cadmium (mg / L) ＜0.00006 0.005 

 

 

Selenium (mg / L) ＜0.00009 0.01  

Aluminum (mg / 

L) 

＜0.0006 0.2 

 

 

Mercury (mg / L) ＜0.0001 0.001 

 

 

Sodium (mg / L) 4.33 200  

Hexavalent 

chromium (mg / 

＜0.004 0.05  



 

Research on the difference between mountain spring water and mineral water 

(8) Consuming substandard water over a long period of time can lead to 

health problems. After conducting research, the teachers identified two 

main health concerns that can result from drinking substandard water: the 

presence of natural parasites and heavy metal contamination. Regarding 

heavy metals, the presence of copper ions in mountain spring water may 

lead to copper poisoning. Furthermore, drinking water with high levels of 

arsenic, cadmium and other heavy metals found in some natural water 

sources may, over time, cause damage to the normal function of the 

nervous system, digestive system, cardiovascular system and the liver. 

L) 



 

Harm of heavy metals to human body 

(9) Physical and chemical methods of water purification. 

The physical methods of water purification include precipitation, 

filtration, activated carbon adsorption, distillation, boiling and so on. 

Chemical methods of water purification are as follows: 1. Precipitation 

(static precipitation and adsorption precipitation) - mainly removing 

insoluble impurities of large particles; 2. Filtration - mainly removing 

insoluble impurities of small particles; 3. Adsorption - mainly removing 

soluble impurities such as pigment and peculiar smell; 4. Disinfection - 

mainly removing microorganisms. In the past, Chlorine was used to 

disinfect tap water in China, but now it is mainly chlorine dioxide that is 

used. Disinfection methods mainly use the strong oxidation of substances 

to denature the protein of microorganisms to achieve sterilization. 



 

Physical methods of water purification 

 

Chemical methods of water purification 

5. Engineering / solution: an engineering solution 

(1) First, we design and make a real-time water quality monitoring device. 

This device is mainly composed of a data monitoring sensor and WiFi 

module. The sensor monitors the environment and can measure the water 

temperature, pH value, and TDS data. With the WiFi module, data will be 

uploaded every second to the cloud to form a dynamic chart. This can be 



used by the surrounding residents to view the water quality in real time. 

 

 

Water quality real time detection device 

(2) After monitoring the water quality, we designed and made a water 

purification device. The device is mainly composed of activated carbon, 

copper octyl alloy and a UF ultrafiltration membrane. It can remove odors, 

absorb heavy metals, filter bacteria and suspended solids, and inhibit 

microbial reproduction. Water pipes connected to the water intake point 

can help residents get clean water. 



  

Portable water purification device 

(3) We also made the “environmental protection little guard” device, 

which consisted of an infrared sensor and voice reporting module. When 

the water user passed by the device, the device would say “pay attention 

to Wutong Mountain spring, protect the life and health of salt field”, and 

publicize the importance of protecting water resources. To better 

publicize the protection of water quality, the art teacher made a sand table. 

This would let everyone know the location of Wutong Mountain spring 

water, the location of the water intake and better publicize the protection 



of water resources. At the same time, biology teachers also made leaf 

bookmarks that can purify water and distributed them to mountain 

climbers. It is everyone’s responsibility to advocate the protection of 

water sources. 

 

Leaf bookmark promotion 

 

Sand table of mountain spring water intake point    Little guard of environmental protection 

(4) Protecting the water quality starts with me. Through the purification 

and filtration device, the teacher filters the mountain spring water into 

safe and reliable “Yunhai cultural water”. Each bottle of water has its own 

cultural attribute and has a label with the Chinese poem “live high and far 

away, the river is clear and the moon is brighter”. This forms a unique 

style of “Yunhai cultural water” with effective propaganda. At the same 

time, the teachers spontaneously selected “Environmental Protection 



Talents” to promote the public welfare of “water quality protection”. This 

was done by organizing the signing ceremony and environmental 

publicity emissary, so that everyone can be an environmental protection 

talent. 

 

Letter of initiative to director of Wutong Mountain Management Office 

 

Yunhai water with Chinese traditional culture 



  

The presentation of Yunhai water 

 

Poster on protection of Spring Water     Water of initiative on protection of Spring Water 

(5) In order to control the flow of people and better protect the water 

source from pollution, bearing in mind the epidemic situation, the 

mathematics teacher developed the statistical software independently. 

This will track the flow of people using the spring water in Wutong 

Mountain using Statistics and teacher’s knowledge of programming. It 



will provide real time information and registration of the number of 

people traveling in the area. 

                

Software for water intake registration and human flow control in Wutongshan 

Mountain 

6. Project evaluation  

In the process of project exploration, evaluation is prepositive, 

which combines formative evaluation with summative evaluation. 

Evaluation attaches importance to students' learning and teachers' 

teaching. 

Process evaluation 

 Evaluation reference  
Score Mark 

Look up Is the research conducted thoroughly? Is the information 

collected relevant and related to the topic? Have thorough 

5’  



information records been kept? Does the learner show initiative to ask for 

clarification if something is not understood?  

Water pollution 

experiment  

Is the process of the experiment focused and rigorous? When 

problems are encountered, can they be solved through 

independent thinking or group discussion?  
5’  

Surrounding 

garbage 

investigation  

Is the investigation conducted carefully and precisely? Is the 

data collected comprehensively? When problems are 

encountered, can they be solved through independent thinking 

or group discussion? 

5’  

Geographical 

environment 

survey  

Is the process of investigation meticulous and careful? Have 

the geographical factors affecting water quality been fully 

explored and discussed? 
5’  

Microbial 

exploration  

Are the teacher’s explanations and instructions adhered to and 

followed correctly? Has the student demonstrated the ability to 

use the microscope independently and competently? When 

problems are encountered, can they be solved through 

independent thinking or group discussion? 

5’  

Healthy drinking 

water standard  

Is the student able to discuss the standards of healthy drinking 

water following the teacher’s explanation? Has the student 

taken notes, and do they contain key points? Has the student 

consulted with the teacher to ask any questions if they do not 

5’  



understand? 

Experiment of 

water purification 

method  

Is the student able to use the new knowledge to implement the 

methods used for water purification and get satisfactory 

results? When problems are encountered, can they be solved 

through independent thinking or group discussion?  

5’  

Manufacture of 

water quality 

monitoring device  

Is knowledge and learning evident and shown in the 

conclusions and results of the exploration? Is the student able 

to work well with their peers? When problems are 

encountered, can they be solved through independent thinking 

or group discussion? 

5’ 

 

Manufacture of 

water purification 

device  

How well have the principles and methods of water 

purification been learnt and applied? Is teamwork and 

cooperation demonstrated well? When problems are 

encountered, can they be solved through independent thinking 

or group discussion? 

5’ 

 

Make a sand table  Is the correct topography of Wutong Mountain shown in the 

sand table? When problems are encountered, can they be 

solved through independent thinking or group discussion? 
5’ 

 

Make a plant 

bookmark  

 

Have the correct water purifying plants been located and used? 

Is the student able to make plant specimens? Have the needs 

of readers been considered? 
5’ 

 



Make a little guard 

of environmental 

protection  

 

Can the monitoring module and voice module be used for 

assembly? Can problems be solved through independent 

thinking or group discussion? 

 

5’ 

 

Overall evaluation  

 

Are everyone’s point of views listened to and respected? Is a 

positive and productive partnership maintained throughout the 

process? Are everyone's needs considered when appropriate?  
10’ 

 

 

Summative evaluation 

Evaluation 

category  

Evaluation reference  

Score Mark 

Look up 

information  

Is there enough information recorded and is it relevant? Is it of 

good quality? Is the information well organized and presented? 

Is the layout eye catching and interesting?  
5’  

Water pollution 

experiment  

Is the experiment completed thoroughly and successfully? Are 

the experimental data and conclusions accurate?  5’  

Surrounding 

garbage 

investigation  

Is the survey completed and the data analysis accurate?  

5’  



Geographical 

environment 

survey  

Is the investigation completed? Are the geographical factors 

affecting water quality accurate?  5’  

Microbial 

exploration  

Has the cause of illness been found? Have microorganisms 

been discovered?  5’  

Healthy drinking 

water standard  

Have healthy drinking water standards been established?  

5’  

Experiment of 

water purification 

method  

Has the experiment been completed? Has the method of water 

purification been found?  
5’  

Manufacture of 

water quality 

monitoring device  

 

Is the production of the device completed? Can the water 

quality be monitored? Can some indicators be obtained? Is the 

application of the device satisfactory?  

 

5’ 

 

Manufacture of 

water purification 

device  

 

Is the device completed? Can it purify the natural water? Is the 

application satisfactory? 

 

5’ 

 

Make a sand table  Is the device made? Is the design practical? Is the appearance 
5’ 

 



beautiful? Is the application satisfactory? 

Make a plant 

bookmark  

Is the device manufactured? Is the design practical? Is it useful 

and fit for purpose?  5’ 

 

Make a little guard 

of environmental 

protection  

Is the device is manufactured? Is the design practical? Is the use 

effect satisfactory?  
5’ 

 

Overall evaluation  

 

Does teamwork produce more satisfactory and thorough results 

than individual work?  

 

10’ 

 

7. Project reflection and gains 

Through active and hands-on learning and practice, we explored the 

water quality of Wutong Mountain’s spring water and solved the problem 

of drinking water safety faced by the residents. In the process, we gained 

knowledge, skills, emotions and achievements. Under the guarantee 

mechanism of school project-based learning, project-based learning can 

be carried out smoothly. The challenge comes from the real situation, the 

complexity of the problem, conducting the study accurately and precisely 

and finding solutions that work, which required the knowledge of various 

disciplines, as well as cooperation and teamwork. 



Mr. Chen Guangda's reflection: After the practice of project-based 

learning, we have a more in-depth understanding of project-based 

learning. It should not be independent of the daily teaching process, but 

closely linked with the daily teaching process. It is a part of the whole 

teaching process. For example, "water" is an important part of the 

primary school science curriculum. In the exploration of mountain spring 

water in Wutong Mountain, we instructed students to make plans for how 

they would implement their solutions and gave students timely guidance 

and demonstration. They appear in front of each other as common 

learners with shared goals. Project-learning is closely linked with the 

daily teaching process, and students are evaluated in a pluralistic way to 

help them develop in an all-round way.  

Reflection of Wang Yujin: I found it very interesting to participate in 

this project-based learning experience. We have gained a lot of 

knowledge in the process of playing. Determining which kinds of water 

are healthy, how to draw statistical charts, how to make the water mixed 

with sediment clean and drinkable, and so on, was a really fun and 

engaging learning experience. I worked with my colleagues in our team 

to produce works that I couldn't imagine before, and these things can help 

you, which makes me feel very successful.  



 

 


