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Bud Green Action - The Aerosol Cultivation System 

Project Based Learning ( PBL ) Innovative Course Design and 

Implementation 

I. Project Overview 

(I) Project Background 

UNESCO Director-General Audrey Azoulay stated that education must equip learners with ability 

to understand the current environmental crises and how they can shape the world. To this end, 

UNESCO has set a new target: by 2025, environmental education will be a core component of 

teaching curricula in countries around the world. 

In recent years, the state has issued a series of policies, such as the "Opinions on Deepening 

Educational and Teaching Reform and Comprehensively Improving the Quality of Mandatory 

Education" and "Opinions on Comprehensively Deepening Curriculum Reform and Implementing 

the Fundamental Task of Cultivating Talents by Virtue", both of which highlight how carrying out 

research-based, project-oriented, cooperative learning improves students’ ability to 

comprehensively analyze and solve problems. It can be noted from the national policies that Project 

Based Learning (PBL) is constantly understood and recognized, and is becoming an essential 

educational approach and curriculum teaching reform. 

Wentianxiang Primary School and Kindergarten (Gangxia International School) advocates the 

school-running idea of "harmonious growth, building morality and cultivating people", and attaches 

incomparable significance to the research and practice of project-based learning courses. Adhering 

to the course concept of "allowing every seed to grow into its most beautiful appearance", and in 

combination with the theme of environmental education, participated for three consecutive years in 

the project-based learning course practice competition organized by the Futian District Academy of 

Education and Science. Wentianxiang Primary School and Kindergarten (Gangxia International 

School) has won the special prize seven times. Among them, the two environmental-themed 

projects of " ‘Sponge City’ Hanging Micro Garden" and "Dongpo in My Heart" secured the first 

and second prizes, respectively, of the National Best Project-based Learning (PBL) Project. 

In 2019, Shenzhen Futian District was awarded the title of "National Demonstration Zone for 

Ecological Civilization Construction", becoming the only urban area in China’s major central urban 

regions to be rewarded with the honorary title. Since green coverage rate is a vital indicator for the 

assessment of building a civilized city, it is no doubt that urban greening is an essential task for the 

construction of ecological civilization in Futian District. 

(II) Project Introduction 

From October to December 2020, it took 3 months to fulfill the tasks of project selection, project 

planning, preparation of core knowledge and skills, activity implementation, result demonstration, 

project reflection and evaluation, together with the participation of 2 classes, 90 students, 6 teachers 

(Instructors: Tian Qing, Li Junlin, Tu Renjie, Liu Yan, Ge Ning, Zhang Zhanhong), as well as 

external experts. 
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The Aerosol Cultivation System is a new type of soil-less cultivation technology based on 

engineering technology and biotechnology, which consists of a cultivation system and a liquid 

supply system. Specifically, the cultivation system includes pipe racks, incubators, planting baskets 

and planting cups; and the liquid system is composed of nutrient solution, atomizing nozzle, water 

pump, pipeline and power supply. The basic principle is allowing the root system of the plants to 

grow in a closed, light-limited environment. The nutrient solution is intermittently sprayed through 

special equipment on the root system of the plants with the automatic control system, so as to 

provide the required moisture and nutrients for plant growth. 

The operating principle of the Aerosol Cultivation System established by the project team of our 

school is as follows. Firstly, transplant the seedlings into the planting cups. Secondly, place the 

planting cups in the planting baskets, which are then fixed to the incubators, in this way, the root 

system of the plants is directly suspended in the interior space of the incubators, with the growth 

conditions required met by the exposure to aerosols. The prepared nutrient solution passes through 

the water pumps and forms an aerosol through the atomizing nozzles, supplying the plant roots. The 

remaining nutrient solution is filtered through the return pipelines and then re-enters the incubators, 

thereby recycling the nutrient solution. 

  

(III) Learning Community 

This project is fortunately supported by StarT Project-based Learning Community, Harbin Institute 

of Technology (Shenzhen), College of Life Sciences and Oceanography (Shenzhen University), 

Shenzhen University Longhua Bioindustry and Innovation Research Institute, Futian Shenzhen 

Educational Science Institute, etc. 
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LUMA Center Finland holds the yearly StarT International Interdisciplinary Learning and Teaching 

Practice Competition. StarT is an international communication platform launched by the LUMA 

Center in 2017, which aims to share learning experiences and create an international learning 

community through activities such as competitions, exchanges, and joint problem solving. Our 

school has applied to become an "International StarT Project-based Learning Community 

Experimental School". 

Harbin Institute of Technology (Shenzhen), is a well-established 985 university specializing in 

engineering. It ranks second in the ranking of engineering universities in mainland China and sixth 

in the world according to the World University Rankings for Engineering released by USNews. It 

furnished technical guidance on engineering design during the project implementation. 

The biotechnology cohort of the College of Life Sciences and Oceanography (Shenzhen University) 

is not only a national first-class professional construction site, but also a famous major and a 

characteristic major in Guangdong Province. It provided technical guidance on biological breeding 

and Aerosol Cultivation during the implementation of this project. 

Shenzhen University Longhua Bioindustry and Innovation Research Institute is committed to 

building a high-tech agricultural research and industrialization base with international influence. 

With the project "popularity and application of the three-dimensional agricultural model of Aerosol 

Cultivation" as the representative research outcome, and the domestic initial "unbuffered aerosol 

seedling technology", "aerosol photosynthetic chain guidance technology", and "independent 

research and development of plant growth cloud management system", the institute takes the 

leading position in its industry. It offered a practical platform for students’ immersive learning 

during the implementation of this project. 

Futian Shenzhen Educational Science Institute attaches great importance to innovative education, as 

well as the international exchange and development of education. In 2021, it was rated as the 

"International StarT Project-based Learning Community Demonstration Area", which continues to 

lead regional project-based learning research and practical work, equipping our school with 

technical guidance to carry out project-based learning in depth. 

The faculty in Wentianxiang Primary School and Kindergarten have a broad vision, forge ahead, 

and develop in a group. Excellent teachers in various disciplines voluntarily form an 

interdisciplinary teaching team. Since its inception in 2018, the school has been carrying out 

project-based learning and research, and has constantly achieved good results in contests at all 

levels. The school was awarded the "Interrnational StarT Project-based Learning Community PBL 

Experimental School" in 2021, and the curriculum "Spirit and Talent of ‘Wen’: Project-based 

Learning" independently developed by the school was rated as a brand course in Futian District. 

II. Project Design 

(I) Enlightening Question 

In 2019, our school secured excellent results in the practice of the project-based learning course " 

‘Sponge City’ Hanging Micro Garden", on the basis of which, our students continue to experiment 

with the concepts of environmental protection and green life. In light of the fact that the school is 

located in the most central part of the city and is surrounded by skyscrapers, the children sought 

how to increase the vegetation coverage rate and add green to the campus when the school’s land 

resources and space are limited. Thus, we launched the project-based learning practice of 

"Sprouting Green Action". 
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Through seeking the science teacher Dr. Tu Renjie for advice, the students learned about the 

planting technique and cultivation methods of modern agriculture. They were deeply inspired and 

actively explored, finding that soil-less cultivation can not only solve the current problem of limited 

land resources in schools, but also fit in the urban environment’s resource characteristics. With 

further understanding of soil-less cultivation means, the students planned to build an Aerosol 

Cultivation System on the campus, to create an "oasis" with limited land resources. 

(II) Core Question 

To further practice the concepts of environmental protection and green life, how should we increase 

the vegetation coverage rate on campus with limited land resources and space? 

1. Informative Questions 

We guided students to learn and master the following key questions through expert lectures from 

Harbin Institute of Technology (Shenzhen), Shenzhen University’s research institutes, The Nature 

Conservancy, online data collection, and field inspection: 

(1) Can we grow plants without soil? 

(2) Where can we grow plants? How can we grow plants? 

(3) What are the factors influencing plant growth? 

(4) What is an Aerosol Cultivation System? What does the system consist of? 

(5) How do little seeds grow into seedlings? 

(6) What plants are suitable for Aerosol Cultivation? 

2. STEAM Questions 

Students were organized to build an Aerosol Cultivation System, learn more about modern new 

agricultural planting modes and cultivation methods, try to solve the land and environmental 

problems faced by traditional soil cultivation in cities, and improve campus vegetation coverage. 

(1) How does soilless cultivation technology help plants grow? 

(2) What conditions should be considered for setting up an Aerosol Cultivation System on campus? 

How to determine the project location? 

(3) How to design an Aerosol Cultivation System？ 

(4) What materials and tools are needed to generate an Aerosol Cultivation System? How to set it 

up? 

(5) How to evaluate the effects of different nutrients on plant growth? 

(6) How to prepare nutrient solution? What are the impacts of different nutrient concentration on 

plant growth? 

(7) How is plant growth evaluated? 

(8) How to maintain an Aerosol Cultivation System in later stages? How to publicize and popularize 

this new modern agricultural planting mode? 

(III) Learning Objectives 

1. Overarching Objective 

The overall design of this project was in line with the idea of cultivating students’ core literacy and 

improving their 5C abilities. The project has integrated multi-disciplinary teaching such as science, 

Chinese, mathematics, English, art, and information technology, and encouraged students to 
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discover problems in real situations, think independently, comprehensively apply what they have 

learned to actively seek solutions, and cultivated their problem-solving ability. In the activities, 

students’ inner driving force was continuously stimulated. They would realize the significance of 

solidarity and cooperation, and strengthen their communication and coordination abilities. Via the 

process of communication and demonstration, their self-learning and deep learning were promoted 

by reviewing, summarizing and reflecting on the learning process. 

 

2. Curriculum Objectives 

(1) To enable students to understand that aeroponics is a multi-disciplinary cultivation technique 

integrating plant nutrition, plant physiology, environmental ecology, agricultural automation, 

horticultural crop cultivation, etc., so that students come to know that scientific and technological 

innovation is the fundamental way to realize our country’s agricultural modernization, and 

effectively awake their driving force to learn and create. 

(2) To enlighten students to understand, through practice, aeroponics technology in urban centers 

with limited land resources and space can contribute to urban three-dimensional greening, improve 

urban ecological environment and organically combine with the national strategies of "carbon 

peaking and carbon neutrality", thus devoting to ecological civilization construction. 

(3) To inspire students to comprehensively apply what they have acquired to perceive, experience, 

and practice aeroponics, an innovative technology facing the 21st century, so as to improve their 

critical thinking and core literacy. To enhance students’ teamwork awareness and communication 

skills in group learning, and continuously reinforce their own learning ability. The overall design of 

this project was in line with the idea of cultivating students’ core literacy and improving their 5C 

abilities. 

3. Disciplinary knowledge map 
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(IV) Process design 

In order to achieve the goal of the subject curriculum and improve children’s 5C abilities in real 

situations, the project team carried out the project process design on the basis of thorough 

discussions on the campus through field inspections in the early stage and in combination with the 

actual situation of the school. In accordance with the logical sequence of Raising questions - 

Identifying themes, Analyzing problems - Collecting data, Visiting and inspecting - Designing plans, 

Building racks - Implementing tasks, Evaluating designs - Reflecting for improvements, the main 

process of the project is as follows: 

 

(V) Task Design 

Guided by the course objectives and combined with the project process, the project team formulated 

the project plan and implementation path, and carefully designed six learning tasks, including: 

determining the project theme, understanding the Aerosol Cultivation System, exploring scientific 

principles, designing the Aerosol Cultivation System, building the Aerosol Cultivation System, and 

demonstrating the Aerosol Cultivation System. In the process of project implementation, the above 

six tasks were divided into several sub-tasks to complete. 
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(VI) Project management 

Task names Schedule Student activities Teachers’ activities 
Expected 

results 

Task one: 

Determining 

the project 

theme 

Subtask 1: 

Review 

results and 

identify 

ideas 

2020.10.08-

2020.10.11 

1. In-depth study of the 

concept of environmental 

protection 

2. Express ideas fluently 

3. Keep a clear project 

diary 

Guide students to review 

the achievements of school 

environmental education 

and promote the formation 

of students’ environmental 

protection awareness. 

Project 

diary and 

report 

photos 

Subtask 2: 

Observe the 

campus and 

raise 

questions 

2020.10.14-

2020.10.18 

1. Take a thorough and 

careful look at the campus 

2. Generate ideas to better 

the campus environment 

3. Be aware of the limited 

land resources and space in 

school 

Provide opportunities for 

students to communicate 

with each other and 

facilitate the formation of 

student questions. 

Problem log 

tables, 

report 

photos 

Subtask 3: 

Seek for 

help and 

determine 

the topic 

2020.10.21-

2020.10.25 

1. Learn about the many 

modes of growing plants 

2. Identify the 

characteristics of planting 

patterns for various plants 

3. Clearly deliver the 

benefits of soilless 

cultivation 

1. The teacher provides 

other relevant experience, 

bringing new knowledge 

and new questions. 

2. Internet search provides 

students with opportunities 

to interact with experts and 

environmentalists. 

Photos of 

the 

discussion 

and 

learning 

process 
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Task two: 

understanding 

the Aerosol 

Cultivation 

System 

 

Subtask 1: 

Research, 

topic 

training 

2020.10.28-

2020.11.01 

1. Understand the principle 

and function of aeroponics 

2. Consult and collect 

information on aeroponics 

3. Make a clear themed 

handcopy newspaper with 

reasonable layout 

1. Show students the 

schematic diagram and 

operation video of the 

Aerosol Cultivation System, 

and explain the components 

and operation principle of 

the Aerosol Cultivation 

System. 

2. Explain the skills of 

drawing hand-copied 

newspaper and clarify the 

requirements. 

3. Help students evaluate 

their work. 

Photos of 

hand- 

copied 

newspapers 

and reports 

Subtask 2: 

Field 

inspection 

2020.11.11-

2020.11.13 

1. Understand  aeroponics 

and how it works 

2. Actively participate in 

exchanges and discussions 

3. Keep a project journal 

that is clear and focused 

1. Ensure that students have 

a continuous interest in 

experimental equipment, 

instruments and working 

principles, learn the 

working methods of 

researchers, and accurately 

understand the Aerosol 

Cultivation System and its 

operating principles. 

2. Develop students’ ability 

to express clearly and neatly 

their ideas and experiences. 

3. Promote the generation 

of students’ questions. 

Photos of 

inspection 

process and 

project 

diaries 

Subtask 3: 

Report 

learning 

achievement

s 

11/14/2020 

1. Correctly understand the 

operation of the " Aerosol 

Cultivation System" 

2. Make a complete and 

clear report ppt on the " 

Aerosol Cultivation 

System" 

3. Report generously and 

confidently 

1. Instruct students to create 

presentations and PPT in 

groups, and assist in task 

allocation and time 

management. 

Photos PPT 

and report 

Task 3: 

Exploring 

scientific 

experiments 

Subtask 1: 

Figure out 

necessary 

conditions 

for plant 

growth 

11/15/2020 

1. Master the five elements 

of plant growth 

2. Draw a mind map with 

reasonable structure and 

accurate content 

1. Lead the students to 

summarize the five 

elements of plant growth 

2. Clear the requirements of 

mind mapping: reasonable 

structure, accurate content 

Essential 

conditions 

for Plant 

Growth 

"Bubble 

Mind 

Mapping" 

Subtask 2: 

Experiment 

– Effects of 

different 

nutrients on 

2020.11.15-

2020.11.30 

1. Understand the thinking 

and methods of controlling 

variables (different nutrient 

elements) 

2. Understand the purpose 

1. Introduce the 

experimental methods and 

procedures of control 

variables to students, offer 

other relevant experience, 

Experiment 

report, 

project 

diary 
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plant growth of setting up parallel 

experiments 

3. Standardize the 

experimental operation, 

and make a good record of 

observation 

and introduce new 

knowledge and new 

questions. 

2. Provide instruction and 

material tools for students 

to prepare nutrient solution. 

Make sure that the 

experiment process should 

be standardized, the 

observation record should 

be careful, and the 

experiment report should be 

detailed and solid. 

Subtask 3: 

Experiment 

– effects of 

different 

nutrient 

solution 

concentratio

ns on plants 

2020.11.15-

2020.11.30 

1. Understand the concept 

of optimal concentration 

for plant growth 

2. Understand methods of 

control variables (different 

nutrient solution 

concentrations) 

3. Continuous observation 

and comparative analysis 

of plant growth changes 

1. Guide students to discuss 

other factors that affect 

plants and design 

experiments using control 

variables. 

2. Courses, support 

materials and guides are 

provided according to 

student needs. 

3. Promote resource 

utilization and assessment. 

Experiment 

report, 

project 

diary 

Subtask 4: 

Experiment 

– "Seed 

Adoption 

Program" 

2020.11.18-

2020.12.03 

1. Understand the 

conditions of temperature, 

humidity, oxygen etc., 

needed for seed 

germination 

2. Learn how to grow 

seeds 

3. The process of seed 

germination was monitored 

for a long period 

1. Introduce to the students 

the experimental methods 

and precautions requiring 

attention for seed 

germination. 

2. Clarify the key points of 

observation and record in 

the experiment process, and 

assist students in process 

management. 

Photos of 

observation 

diary and 

seed 

changes 

Task four: 

Design of 

"The 

Aerosol 

Cultivation 

System" 

Subtask 1: 

Select 

project 

location and 

measure site 

dimensions 

11/19/2020 

1. Observe and record 

sunlight conditions at 

suitable locations 

2. Calculate and compare 

the sunshine duration at 

each location 

3. Identify project sites and 

measure dimensions 

1. Guide students to find 

suitable places for plants to 

grow on campus; Introduce 

to the students the methods 

and requirements for 

observing the duration of 

sunshine. 

2. Introduce mathematical 

measurement tools and 

units, instruct students to 

measure the size of the 

selected position, and help 

them apply the knowledge 

to project tasks. 

Sunshine 

record 

calculation 

table, photo 

record, 

project site 

selection 

photo, and 

plot survey 

data 

Subtask 2: 

Determine 
11/20/2020 

1. Select device for 

"Box-type aeroponics" 

1. Provide students with 

pictures and materials of the 

Design 

diagram for 
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the device 

and design 

the styling 

2. Design map of the 

device for "Box-type 

aeroponics" 

3. Draw reasonably 

standard, well annotated 

design drawings 

device styles of boxes, pipes 

and pyramids, and lead 

students to determine the 

types and placement of 

boxes in accordance with 

the actual situation of the 

campus. 

2. Introduce to students the 

elements and design 

requirements of device 

design diagram and 

facilitate feedback process. 

aeroponics 

device 

Subtask 3: 

Identify 

plants and 

make a 

shopping list 

11/21/2020 

1. Determine the plant type 

and quantity for aeroponics 

2. Select building tools and 

materials 

1. Introduce to students the 

features of plants suitable 

for aeroponics, such as the 

plants with short growth 

periods, developed root 

systems, leafy vegetables 

and ornamental plants. 

2. Provide students with 

tools and components for 

the construction of the 

project, and each team is 

equipped with a teacher to 

assist with the project 

budget. 

Plant 

purchasing 

list, 

building 

tools and 

materials 

list 

Task five: 

Establishing 

"aeroponics" 

system 

 

Subtask 1: 

Build the 

setup 

2020.11.22-

2020.11.23 

1. Read the method and 

precautions of setting up 

the device 

2. Cooperate to build in 

bottom-up order 

3. Problems solved with 

teamwork in multiple ways 

1. Show the design diagram 

of aeroponics device and 

explain the steps and 

precautions to the students. 

The teacher assigns an 

advisor to each group to 

assist the group leader and 

members in completing the 

construction work. 

2. Introduce the connection 

method and procedure of 

the incubator to the 

students, and provide the 

instruction and material 

tools for the preparation of 

nutrient solution. 

Photos of 

construction 

results and 

project 

diary 

Subtask 2: 

Decorate 
11/23/2020 

1. Understand the external 

characteristics of the 

Aerosol Cultivation 

System 

2. Define design 

requirements 

1. The electrician explains 

to the students the location 

of the power supply, the 

method of circuit 

connection and the matters 

of electrical safety. 

2. Lead the students to 

check whether the system is 

Video and 

photos of 

decorating 

"The 

Aerosol 

Cultivation 

System" 
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working stably and help to 

reinforce the shelving, 

atomizing nozzle and water 

pipe. 

Subtask 3: 

Plant to field 
11/24/2020 

1. Learn methods and 

precautions of planting to 

field 

2. The classification of 

transplanted plants 

completed in the incubator 

1. Explain to the students 

the significance of cleaning 

the roots of seedlings to 

avoid mud clogging the 

pump inlet. 

Plans for 

aeroponics 

 

Subtask 4: 

Make plant 

name cards 

11/25/2020 

1. Scientifically and 

accurately describe the 

names, features and growth 

characteristics of plants 

2. Make distinctive plant 

name cards 

1. Introduce the methods 

and requirements of making 

plant name cards to 

students. Teachers review 

the content of each name 

card to ensure accuracy 

Plant name 

cards 

 

Subtask 5: 

Observe 

recorded 

data 

2020.11.24-

2020.12.12 

1. Regularly observe and 

record height changes in 

plant growth 

2. Regularly observe and 

record sunshine duration, 

temperature and humidity 

3. Statistical observations 

in tabular form 

1. Teachers provide the 

evaluation index of seedling 

growth to students and 

monitor the factors that 

affect seedling growth. 

Sunshine, 

temperature

, humidity 

record and 

calculation 

table;  

Photos of 

recording 

sunshine, 

temperature 

and 

humidity 

Subtask 6: 

Make a 

maintenance 

plan 

12/6/2020 

1. Reasonably arrange 

spraying personnel in turns 

2. Determine spraying 

intervals 

1. Teachers assist students 

to make maintenance plans 

Photos of 

training, 

spraying 

schedule 

Task 6: 

Demonstrati

ng 

"aeroponics" 

system 

Subtask 1: 

Complete 

the project 

beautful 

essays of the 

Aerosol 

Cultivation 

System 

12/10/2020 

1. Generate beautiful 

essays with clear themes 

and suitable pictures 

2. Be able to clearly 

demonstrate the project 

process 

1. Introduce the necessity, 

presentation methods, etc.,  

of project presentation, and 

stimulate students’ feedback 

on the project process and 

learning results. 

2. Assist students to revise 

their beautiful essays 

Beautiful 

essays, QR 

codes 

Subtask 2: 

Make poster 

for the 

Aerosol 

Cultivation 

System 

12/12/2020 

1. Reasonably designed 

and novel poster content 

2. Make posters with full 

composition and rich 

colors 

3.  

1. Help students determine 

the core theme of the 

project and make posters 

based on it. 

Posters 

Subtask 3: 

Write the 
12/13/2020 

1. Generate fluent, 

scientific and correct 

1. Provide opportunities for 

students to share 

Photo files, 

Chinese and 
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Chinese and 

English 

commentaries 

of the 

Aerosol 

Cultivation 

System 

Chinese commentary 

2. Translate into accurate, 

concise and fluent English 

commentary 

information, exchange 

ideas, and discuss their 

creative ideas and content. 

2. Assist students to revise 

their manuscripts. 

English 

commentari

es 

Subtask 4: 

Hold the 

project 

achievement 

report 

meeting and 

"The 

Aerosol 

Cultivation 

System" 

exhibition 

12/16/2020 

1. Clearly explain the 

creative ideas and 

construction process of 

"The Aerosol Cultivation 

System" 

2. Explain and display the 

principle, technology and 

effect of "aeroponics" on 

site 

3. Exchange project 

harvest, reflection and 

improvement 

1. Instruct students to 

introduce the project 

process and explain how to 

apply what they have 

learned to the project. 

2. Encourage students to 

evaluate and reflect on the 

project process and learning 

outcomes 

Project 

diary 

exhibition, 

project 

achievemen

t report 

meeting, 

exhibition 

photos and 

videos 

(VII) Group activities 

Before carrying out activities, students choose different groups in accordance with their interests 

and specialties, and lead the completion of various tasks. Considering the characteristics of the 

subject and the requirements of the project task, students have been divided into science group, 

engineering group, mathematics group, building group, Chinese group, art group and information 

group. In each project, each group led the task allocation and implementation for all project team 

members. 

 

(VIII) Build a learning scaffoldings 

Since the project theme exploration has its breadth and depth, to equip students exploring learning 

activities with enough knowledge and theoretical basis, the instructing teachers were supposed to, 

according to the needs of learning objectives and learning tasks, provide students with the essential 

tools and supporting resources, and develop the corresponding learning scaffoldings, including a list 

of learning, learning guidance, self-made micro video, links, etc. Examples are as follows: 

[1] Aeroponics 

https://baike.baidu.com/item/%E6%B0%94%E9%9B%BE%E6%A0%BD%E5%9F%B9 

[2] Campus environment photos and floor plans 

[3] Expert guidance 
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https://v.qq.com/x/page/r0649qn40ye.html 

What Plants Need to Grow 

[4] Expert guidance 

https://weibo.com/tv/show/1034:4506220372099098?from=old_pc_videoshow 

Exploring the Effects of Nitrogen Fertilizer on Plant Growth 

[5] Expert guidance 

https://www.bilibili.com/video/av24094373/ 

Effects of Different Concentrations of Nutrient Solution on tomato Seedling Growth 

[6] Sunshine observation record table 

Locations 

Duration of 

sunshine on 

the first day 

Duration of 

sunshine on 

the second 

day 

Duration of 

sunshine on 

the third day 

Duration of 

sunshine on 

the fourth day 

Duration of 

sunshine on 

the fifth day 

Location 

1 
     

Location 

2 
     

Location 

3 
     

[7] Design diagram  and photos of "aeroponics" device 

https://mr.baidu.com/r/bsmvYG5Abe?f=cp&u=39596914d1471300 

[8] Shopping list 

The serial 

number 
Name Quantity Unit price 

Total 

price 

     

     

     

     

     

     

     

Total  

[9] Plant name card style 

The use of shape and color APP (https://soft.shouji.com.cn/news/902.html) 

[10]  Spray cultivation techniques 

(https://zhuanlan.zhihu.com/p/46904105) 

Design of aeroponics-style househld plant factory and study of atomizing frequency 

(http://www.doc88.com/p-2061386262926.html) 

[11]  Generate project beautiful essays 

https://jingyan.baidu.com/article/ceb9fb10112f1cccac2ba00e.html 

Mobile video shooting and mobile video editing softwares, which APP is more useful? (refer to 

the website: https://baijiahao.baidu.com/s?id=1591773827917156796&wfr=spider&for=pc) 

[12]  Video: Hand-painted posters 

https://haokan.baidu.com/v?vid=5895557029192354839&pd=bjh&fr=bjhauthor&type=video 
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III. Project implementation 

(I) Project Implementation Process 

During the project implementation, the students’ ability to discover and solve problems 

independently has been improved according to the established project process, and their ability of 

high-level learning has also been cultivated. The specific implementation process of the project is as 

follows: 

1. Determining the project theme 

How to practice the concept of environmental protection to add hues of green to the school? With 

limited land resources and space in school, children began to search for information and ideas on 

the Internet. They wondered: Could we grow plants without soil? By listening to lectures and 

searching materials, students were exposed to the concepts of modern agricultural planting modes. 

What were modern new agricultural planting modes and cultivation modes? Which soilless 

cultivation method is more suitable for our school? 

After group discussion and communication, the students found that soilless cultivation is not only in 

line with the limited land resources of the school, but also consistence with the environment and 

resource characteristics of the city. Soilless cultivation includes hydroponic, substrate and aerosol 

cultivation methods. By comparison, they ruled out hydroponic utilization with low water efficiency, 

and the time-consuming substrate cultivation. Instead, they chose aeroponics, which is a way savng 

water and fertilizer, with zero pesicide residue, thus preliminary deciding to build a mass Aerosol 

Cultivation System in a suitable place on campus. 

 

2. Understanding the Aerosol Cultivation System 

Students listened to science teacher Dr. Tu’s lecture and identified the five elements of plant growth. 

Under the guidance of the teachers, students visited Shenzhen University Longhua Bioindustry and 

Innovation Research Institute (Guanlan Base), and experienced the charm of "aeroponics" in person. 

After the investigation, students draw hand-copied newspapers, wrote project diaries and produced 

PPT and reports. Thus, they came to fully realize the principles and functions of "aeroponics", and 

understood that it changed the soil element out of the five factors for plant growth (light, air, 

temperature, humidity, and soil). The nutrient solution is adopted for plant growth, which is turned 
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into a mist of light rain, spraying on the roots of the plants, so that the plants grow and develop 

faster, for the root system of the plants absorbing nutrients more fully. It is characterized by 

automation, standardization and industrialization; high safety, better nutrition, water saving, 

fertilizer economical and zero agricultural residues. 

  

  

3. Exploring scientific principles 

After understanding the life cycle of plants and clarifying the five elements of plant growth, the 

students further made out the various nutrients required for plant growth, i.e., various fertilizers. 

The three nutrients demanded by plant growth refer to nitrogen, phosphorus and potassium, whcih 

are the nutrient elements required most by plant growth. With reference to literature, the students 

learned that the three nutrient elements have different impacts on plant growth. Nitrogen mainly 

promotes the growth of plant branches and leaves, phosphorus contributes to the growth of plant 

root system, and potassium is involved in the whole process of plant metabolism –  potassium 

deficiency can affect metabolism of plants, making plants short and small. 

In order to develop the most suitable nutrient solution scheme for plant growth, students designed 

two comparative experiments under the guidance of teachers to respectivelty study the effects of 

different nutrient elements and nutrient solutions with different concentrations on plant growth. The 

students prepared culture fluid with complete nutrition, culture fluids repectively lacking in nitrogen, 

phosphorus, potassium and calcium to study the influence of different nutrient elements on plant 

growth (taking pepper seedlings as an example).  In addition, different concentrations of nutrient 

solution were prepared in accordance with the ratio of 1:50, 1:100, 1:150 and 1:200 to examine the 

effects of different concentrations of nutrient solutions on plant growth (Take scindapsus aureus 

seedlings as an example). The students respectively planted them into different nutrient solutions in 

the test tubes, labeled them, observed and recorded the seedling growth every day, each experiment 

with three parallel groups. The results showed that without any of the elements of nitrogen, 
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phosphorus, potassium and calcium in the nutrient solution, the pepper seedlings could not grow 

properly, and the leaves eventually turned yellow and withered. At the same time, it was also 

discovered that the growth conditions of scindapsus aureus seedlings in different concentrations of 

nutrient solution were not completely consistent – it grew best in solution with the ratio of 1:100. It 

can be seen that it is not true that the higher the nutrient concentration, the better the plants grow. 

There is an optimal concentration for plant growth. 

  

  

4. Designing the Aerosol Cultivation System 

Through searching materials, listening to lectures and field inspection, students learned that the 

Aerosol Cultivation System is a new soilless cultivation mode based on engineering technology and 

biotechnology, which is composed of cultivation system and liquid supply system. According to the 

working principle of the Aerosol Cultivation System, the students began to think about the design of 

Aerosol Cultivation System in line with the actual space of our school. 

Site selection is the first step. After the previous stages, students realized that adequate light is 

essential for photosynthesis in plants. In order to find a suitable site for the Aerosol Cultivation 

System in the campus with limited space and resources, students selected three preferred locations 

after field investigation: playground, stairs and third floor platform. By observing and recording the 

sunshine condition every 45 minutes at the same places and calculating and comparing the sunshine 

duration at each place, the students ultimately determined that the platform of the third floor was the 

best location for the Aerosol Cultivation System. 
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Next, on the basis of full reference and field research, students began to design their own Aerosol 

Cultivation System. Firstly, students should consider what type of aerosol incubator to choose. 

During the field visit to "Shenzhen University Longhua Bioindustry and Innovation Research 

Institute", students saw various types of aerosol incubators, mainly including box-type, pipe-type 

and pyramid-type. Students also witnessed that the "Aerosol Cultivation System" is mainly made of 

cultivation system and a liquid supply system, in which the liquid supply system mainly includes 

nutrient tank, water pump, pipes, filters, nozzles, etc. They found that the pipe-type and 

pyramid-type incubators were too high. Considering the limited school space and to facilitate the 

operation factors, students chose the box-type incubator.  Secondly, in order to plant more plants 

and add more green to the campus, the project team determined the three-layer incubator design 

combined with the site selection characteristics. According to the scheme, the students produced the 

design drawing of "aeroponics" device. Based on the design drawing, the students also discussed 

and determined the tools and materials needed for the construction. 

  

5. Building the Aerosol Cultivation System 

After the tools and materials were purchased, the students began to build aeroponics racks in line 

with the instructions. The construction process was not as smooth as expected. At the beginning, 

they were not skilled and did not read the instructions carefully. For example, the shelves were 

inverted and had to be dismantled and recomposed. 

The students reflected under the guidance of the teacher, and found out the problems and solutions. 

They first put the parts, measured the size, and began to compose shelves with division of labor, 

referring to the graph again and again. There were three shelves to build, so students were divided 

into three groups, each group responsible for building one shelf. According to the graph, they 

started from the top, layer by layer to the bottom. After three days of hard work, the students put up 

the shelves. 
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Then they began to make aerosol incubators. The structures in the incubators looked simple, but 

they were difficult to assemble. Because the parts were so small, and some were no bigger than a 

finger. There were 36 incubators, and each of the six incubators is equipped with a pump attached to 

a black tube for each incubator. Once they made the shelves and the incubator, the next step was to 

put the incubators on the shelves, and place the planting cup with the seedlings on top of the 

incubators. 
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Finally, with the help of the school electrician, the students agreed on the way of electricity and 

wiring. We designed a master switch, three branch modes respectively controling three sets of 

devices. After switching on the power supply, the system is completed! 

  



 

Page 20 

In order to ensure the normal operation of the system, the students made a later maintenance plan. 

They worked in shifts in four groups to monitor data and system performance. Students also 

carefully made plant name cards for the system, created project beautiful essays, wrote 

commentaries, and designed posters. 

  

Seeing the normal operation of the Aerosol Cultivation System and the healthy growth of the 

seedlings, the students’ enthusiasm for exploration continued to rise and they participated in "Seed 

adoption Program". The teacher distributed the seeds of red amaranth, lettuce, garlic and spring 

vegetables to the students. Each student took two kinds of seeds home and put them on wet spongy 

MATS to grow. The children were highly active. Every day when they came home, the first thing 

was to check whether the seeds have sprouted and measure how much the small buds have grown. 

By observing and recording the height change of plant growth and the length of sunshine, 

temperature and humidity every day, data were collected; through the collection of data, the 

recording table was completed, and the good habit of students to truly record experimental data has 

been cultivated. 
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6. Demonstrating the Aerosol Cultivation System 

When the Aerosol Cultivation System was running stably, the project team invited all teachers, 

students, experts and parents to participate in the "aeroponics" system project achievement report 

meeting to show the project process and publicize the concept of "aeroponics". We also picked and 

cooked fruits and vegetables on the spot, invited teachers, students, parent representatives and 

experts to have a taste, thus sharing the results of building an"Aerosol Cultivation System". 

The students confidently demonstrated the project process, explained the concept of "aerosol 

cultivation", and described the process of production and maintenance, shring the "aeroponics" 

technology with everyone. The children spent three months to build an amazing Aerosol Cultivation 

System, which was praised by everyone. 
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(II) Project implementation process overview 

In the process of project implementation, the teacher guided the students to try to use engineering 

and design thinking, and through discussion, inquiry, design, production and other links, they have 

better completed various tasks, which cultivated the students’ communication and coordination 

skills, cooperation ability, creative ability, critical thinking ability and complex problem solving 

ability (5C abilities). 

Activity 

implementation 

Alignment standard 

Essential knowledge 

Core abilities 

Learning community 

personnel 
Material/tools Practice 

Review the 

results of the 

previous PBL 

project and 

practice concept 

The concepts of 

environmental 

protection and green life 

Interdisciplinary 

learning project teams 
Project logbook 

Thematic 

studies 

Observe the 

campus and raise 

questions 

Ability to identify and 

ask questions 

"Sponge City" 

Hanging Micro 

Garden, 

interdisciplinary 

learning project team 

Problem log table 
Campus 

experience 

Seek help and 

identify topics 

The planting mode of 

modern new agriculture 

Parents, 

interdisciplinary 

learning project teams 
Record book 

Collaborative 

investigation 

Referring to 

materials    

thematic training 

Composition of the 

Aerosol Cultivation 

System 

Harbin Institute of 

Technology 

(Shenzhen), 

interdisciplinary 

learning project teams 

Courseware, A4 

paperboard, 

watercolor pen, 

plastic paper 

Thematic 

learning 

Filed inspection 

to Shenzhen 

Principles and finctions 

of the Aerosol 

Shenzhen University 

Longhua Bioindustry 
Buses, project Filed 
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University 

Longhua 

Bioindustry and 

Innovation 

Research 

Institute 

Cultivation System and Innovation 

Research Institute, 

interdisciplinary 

learning project teams 

logbooks inspection 

Phase results 

reporting 

PPT production and 

presentation skills 

Information group, 

parents 
Multimedia 

Individual 

report 

Learn about the 

necessary 

conditions for 

plant growth 

Understand the five 

elements of plant 

growth 

College of Life 

Sciences and 

Oceanography 

(Shenzhen University), 

science group 

Multimedia 

courseware, 

watercolor pen, 

project log book 

Collective 

learning 

Experiment – 

Effects of 

different 

nutrients on 

plant growth 

The design thinking and 

method of control 

variable experiment 

College of Life 

Sciences and 

Oceanography 

(Shenzhen University), 

science group 

Nutrient solution, 

scindapsus aureus 

seedlings, pepper 

seedlings, test 

tube, test tube 

holder, label 

paper, ruler, 

beaker, measuring 

cylinder, funnel, 

rubber head 

dropper 

Group test 

Experiment – 

effects of 

different nutrient 

solution 

concentrations 

on plants 

The preparation method 

of nutrient solution with 

different concentration 

College of Life 

Sciences and 

Oceanography 

(Shenzhen University), 

science group 

Nutrient solution, 

scindapsus aureus 

seedlings, pepper 

seedlings, test 

tube, test tube 

holder, label 

paper, ruler, 

beaker, measuring 

cylinder, funnel, 

rubber head 

dropper 

Group test 

Experiment – 

"Seed Adoption 

Plan" 

Conditions and methods 

of seed cultivation 

College of Life 

Sciences and 

Oceanography 

(Shenzhen University), 

science group, parents 

Red amaranth 

seed, lettuce seed, 

garlic seed, spring 

vegetable seed, 

sponge pad, plant 

growth record 

Family test 
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Select project 

location and 

measure site size 

The methods of site 

selection and site 

measuring 
Mathematics group 

Illuminometer, 

flexible ruler 

Group 

operation 

Determine the 

device and 

design the 

modeling 

Engineering design 

drawing of the Aerosol 

Cultivation System 

Engineering group, 

mathematics group 

Courseware, A4 

cardborad, 

watercolor pen, 

ruler, multimedia 

Group work 

Identify plants 

and make a 

shopping list 

Plant characteristics and 

project budget 

preparation 

Science group, 

mathematics group 
Shopping list Group work 

Build shelves 

and make 

incubators 

Methods of installing 

shelves and incubators 
Building group 

Shelves, 

incubators, 

planting cups, 

planting baskets 

Group 

operation 

Connect the 

cultivation box 

and inject 

nutrient solution 

Method for connecting 

water pipes 
Building group 

Incubators, water 

pipes, water 

pumps, nutrient 

solution 

Group 

operation 

Switch on the 

circuit and run 

the system 

Basic knowledge of 

circuits 

Electrician, science 

group, building group 

Shelves, 

incubator, water 

pumps, electric 

wires, project log 

book 

Consult an 

electrician 

Plant seedlings  

to filed 

Methods and 

precautions of 

transplanting seedlings 

Science group 

Seedlings, 

planting cups, 

planting baskets 

Group 

operation 

Production of 

plant name 

cards, decoratinf 

cultivation 

system 

The method of making 

plant name cards 
Art group 

A4 cardboard, 

watercolor pen, 

plastic paper 

Individual 

operation 

Monitor seedling 

growth and 

maintenance 

Data monitoring cycle 

and later maintenance 

plan considerations 

Mathematics group, 

Chinese group 

Data detection 

record form, 

spraying duty 

table, later 

maintenance plan, 

project log book 

Observation 

group 
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Aeroponics 

project beautiful 

essays 
project beautiful essays 

Information group, 

Chinese group, 

parents, community 
Multimedia 

autonomous 

operation 

Aeroponics 
Method of publicizing 

poster graphic design 

Art group, Chinese 

group 

A3 cardboard, 

watercolor pen, 

plastic paper 

Group 

operation 

Aeroponics 
Ability to outline the 

project process 

Chinese group, 

English group 

A4 cardboard, 

watercolor pen, 

plastic paper 

autonomous 

operation 

Hold the project 

achievement 

report meeting 

and the "Aerosol 

Cultivation 

System" 

exhibition 

Presentation ability 

Interrnational StarT 

Project-based Learning 

Community, Harbin 

Institute of Technology 

(Shenzhen), Shenzhen 

University Longhua 

Bioindustry and 

Innovation Research 

Institute, Futian 

Shenzhen Educational 

Science Institute, 

Interdisciplinary 

learning project teams, 

parents, community 

Multimedia 
Collective 

report 

IV. Achievement demonstration and effectiveness 

(I) Demonstration of project learning achievements 

The project achievement exhibition of "Bud Green Action - The Aerosol Cultivation System" was 

successfully held in Zhengqi Hall of our school. Dr. Ming Tao, assistant researcher of College of 

Life Sciences and Oceanography (Shenzhen University), and Dr. Yuting Li from Scientific Research 

Office of Huaqiang Vocational School fully affirmed the project of our school. Dr. Tao said that 

with an interdisciplinary teaching theme, this project embodied the teaching spirit of independent 

innovation of teachers. Moreover, he thought that the children in the project team were more serious 

in doing experiments than the researchers, which shocked him very much. I highly praised the 

children for their love of scientific experiments, interest in scientific exploration and spirit of 

independent exploration. Dr. Lee praised the problem-oriented, interdisciplinary and contextualized 

learning model embodied in the project as "eye-opening". The two doctors also shared their 

research with the audience to inspire the children to keep exploring and moving forward. 
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In the process of project implementation, students completed a series of sub-tasks through 

cooperative exploration, and finally successfully built the "Aerosol Cultivation System". Now the 

learning results were shown as follows: 

Category 
Project 

results 
Results legend 

PPT 

Students 

referred to 

relevant 

materials of 

aeroponics 

and made a 

PPT 
 

Teacher’s comments: Through collecting information, students have 

mastered the principle and role of aeroponics. Make PPT to explain and 

report the results of independent learning, and make sure the content is 

scientific and accurate, and the explanation is clear. 

Thematic 

poster 

Learn about 

aeroponics 

and draw 

thematic 

posters   

Teacher’s comment: the scientific journal about aerosol cultivation 

produced by students had a clear theme, reasonable layout and 

beautiful appearance, with scientific content, smooth sentences, and 

pictures, which was clear at a glance. 
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Mind 

mapping 

List the five 

elements of 

plant growth 

and create a 

mind map 

  

Teacher’s comment: The students learned to list the five major 

elements of plant growth in the form of mind maps, the learning 

process was serious, and the discussion was enthusiastic. The element 

condition is comprehensive and accurate, with their originality and 

idea. Mind mapping is beautiful and attractive. 

Table 

Make 

statistics of 

possible 

problems and 

sort them out  

Teacher’s comment: When students thought about planting seedlings 

with soilless culture, they could fully consider the problems and 

challenges they faced, including site selection, materials, matters 

needing attention and solutions, etc. They could think comprehensively, 

carefully and deeply. If they could put forward specific solutions to the 

problems, it would be even better. 

List of 

building 

tools and 

materials 

 

Teacher’s comments: From the list of building tools and materials 

listed by the students, it could be seen that they have made a detailed 

budget after investigation and research. Considering the materials such 

as shelves, incubators, planting cups, nutrient solution, sponge, etc., the 

content was detailed and perfect, and it was clear at a sight. 
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Plant 

purchase list 

 

Teacher’s comment: As for what plants in the Aerosol Cultivation 

System, the students finally selected the fruits and vegetables with 

developed roots and obvious growth changes after heated discussion 

and extensive investigation, and made the corresponding budget. 

Students 

looked at the 

sunshine 

record sheet 

 

Teacher’s comment: Students regularly observed and recorded the 

color and height of seedlings, as well as environmental temperature, 

humidity, light and other data, and monitored the growth and change of 

plants with careful recording results for a long time, so their persistent 

exploration spirit was worthy of praise. 

The design 

Design of the 

Aerosol 

Cultivation 

System 
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Teacher’s comments: The students finally determined the box-type 

Aerosol Cultivation System through in-depth understanding of the 

Aerosol Cultivation System, in combination with the actual situation of 

our school’s campus space. The design included seedlings, shelves, 

incubators and water flow pipes, etc. The working principle was clear, 

and it would be better if some marks could be made, such as size, air 

flow direction, etc. 

Two 

experiments 

Lab report 

  
Teacher’s comment: From the experimental reports of the students, we 

could see that they have mastered the thinking and methods of 

controlling variables (different nutritients). Setting three parallel lines 

made the experiment more scientific, rigorous and standardized, and if 

the record of experimental phenomena and conclusions could be 

increased, it would be complete. 

Experimental 

process and 

results 

 

Teacher’s comment: The students’ experiment operation was standard. 

They regularly observed the color changes of the stems and leaves of 

the seedlings, and the comparison was obvious, so as to draw the 

conclusion that the plant growth needed all kinds of nutrient elements, 

and explored the optimal concentration ratio. It would be better if 

observations could be recorded in written and graphic form in lab 

reports. 
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Setting-up 

process 

  
Teacher’s comment: The students started from a pile of scattered boxes, 

pipes, nuts, conversion head, circuit and other materials. According to 

the instruction and design drawings, a complete system was gradually 

built, and during the whole process, they were not afraid of difficulties, 

nor fatigue. Even if you had to dismantle and recompose the shelves, 

you could ask the teacher for help and finally complete a huge project 

to make the system run smoothly. The teacher would gave you a 

thumb-up. 

 
The project 

work 

 
Teacher’s comment: Under the circumstance of limited land resources 

and space, the students were deeply inspired by the modern agricultural 

planting mode of aerosol cultivation, creatively proposed the idea of 

establishing an Aerosol Cultivation System in the campus, and 

successfully realized the idea of adding a green space to the school 

environment. 

Seed 

adoption 

Program 

Observation 

record table 
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Teacher’s comment: After the students bought the plant seedlings, they 

asked "how can a small seed grow into a seedling", which showed that 

they loved thinking, so they began to explore the germination process 

of seeds. From the observation record, the students took good care of 

the adopted seeds, recorded the status of the seeds every day, measured 

the height of the plant stem, and formed the record table by taking 

photos, writing, drawing and other ways. The teacher saw that the 

students were rigorous, meticulous and dedicated. Our meticulous and 

persistent spirit of inquiry was also worth teachers learning. 

 
Plants 

name cards 

 
Teacher’s comment: The name cards of plants made by students 

described the names, characteristics and growth habits of plants 

scientifically and accurately. Each name card of plants had its own 

characteristics, with good pictures and pictures, reasonable layout and 

attractive pictures. 

Publicity 

Generate  

Beautiful 

project 

essays 
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Teacher’s comment: The beautiful articles made by the students had 

their own characteristics, and the content contained many wonderful 

moments of our project. Using this information technology to record 

the process of our growth, we had left many wonderful meetings. The 

project beautiful essays were smooth, scientific and accurate 

description of the main object. By grasping the characteristics of the 

description, language sense was good. 

Posters for 

publicity 

    

Teacher’s comment: The posters drawn by students highlighted the 

theme of our project: Bud Green Action - The Aerosol Cultivation 

System The choice of green as the main color of the picture conformed 

to the environmental protection theme of our project. We also added 

primary school students, earth, cars and other elements to enrich the 

poster content, with creativity and new ideas. 

 

Exhibition of 

achievements 

of  the 

Aerosol 

Cultivation 

System 

  

  

Teacher’s comment: After more than three months of efforts, the 

students prepared the exhibition of course achievements carefully, from 

collecting pictures and videos to making PPT, making full preparations 

for exhibition boards and speeches. Under the guidance of teachers, the 

students optimized the process and plan step by step, and finally 
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presented a wonderful sharing meeting in Zhengqi Hall of school. 

Teachers believed that the overwhelming response from the experts, 

parents and community staff has proved the success of our program. I 

hoped the students would continue to accumulate experience, to 

explore, and make more meaningful environmental protection practice 

projects in Wentianxiang Primary School and Kindergarten. 

 
Project diary 

exhibition 
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Teacher’s comment: The students were able to share the wonderful 

moments in the process of our project in the form of display boards, 

which was a great idea and attracted the teachers and students of the 

whole school to stop and appreciate. The teacher believed that enjoying 

your works displayed would inspire you and increase your confidence. 

Meanwhile, the teacher also hoped that everyone would put forward 

higher requirements for their own works, and teachers would listen to 

the opinions of students for optimization and improvement. 

(II) Implementation effect 

1. "Green Bud Action——the Aerosol Cultivation System" Project won the first 

place of "Grand Prize" in 2020 Futian District PBL Practice Competition 

In the final of 2020 Futian District PBL Course Practice Competition, 18 teams from Futian’s 

primary and secondary schools rolled up sleeves, well prepared to start. In the exciting and fierce 

project demonstration session, youths from Wen Tianxiang Primary School won unanimous 

recognition of expert judges with profound practice process, diverse learning achievement and 

unflustered onsite performance. Eventually, our project Green Bud Action——The Aerosol 

Cultivation System stood out, and walked away the first place of Grand Prize. Wen Tianxiang 

Primary School won Grand Prize in "Futian District PBL Course Practice Competition" for the fifth 

time in a row. In January 2022, this project won the Second Prize in PBL Case Review for Primary 

and Secondary Schools in Guangdong Province. 
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2. Project achievement introduction was published on Public Account of 

"Shenzhen Futian District Wen Tianxiang Primary School", and project 

research was reported by public accounts of "Jingbao", "Dute News" and 

"Southern Metropolis Daily" 

1. Public account report of Wen Tianxiang Primary School: 

https://mp.weixin.qq.com/s/FMQwTL8zG_osSKbjOIR1Kw 

2. Public account report of Jingbao: 

https://appimg.allcitysz.com/template/displayTemplatev1/dist/index.html#/newsDetail/624767?isSh

are=true 

3. Public account report of Dute News: 

https://m.dutenews.com/p/1130100.html 

4. Public account report of Southern Metropolis Daily: 

https://mbd.baidu.com/ma/s/D2ywATuj 

Public account of "Jingbao" commented: The project-based learning of Wen Tianxiang Primary 

School penetrated into nature, humanity and other aspects, manifesting characteristics of diversity 

and high matching with disciplinary knowledge, etc. Recently, this school also held a project report 

meeting of "Green Bud Action——the Aerosol Cultivation System" where little narrators led onsite 

audiences in retrospect of the PBL process. Informative rigorous project diaries, explicit mind maps, 

meticulously drawn hand-copied newspapers and scientific objective test record sheets 

demonstrated children’s progress and gains. 

At the project demonstration meeting, Dr. Tao Ming, Researcher Assistant from the College of Life 

Sciences and Oceanography Shenzhen University, said that the project was very impressive, and 

children were more serious in doing experiments than postgraduates; according to Dr. Li Yuting 

from the Scientific Research Office of Huaqiang Vocational and Technical School, she found the 

children’s active learning and exploration spirit, problem awareness and problem-solving ability all 

eye-opening and beyond praise. 
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3. "Green Bud Action——the Aerosol Cultivation System" Project opened up 

new horizons for course teaching, and further diversified the school-oriented 

curriculum system of Project-Based Learning Brimming with "Literary" Talent 

in Wen Tianxiang Primary School. This course was awarded the first batch of 

"Brand Courses" in Futian District, whilst Wen Tianxiang Primary School was 

cited for "Shenzhen Futian District Innovative Practice Education Teaching & 

PBL Pilot School", as well as International StarT PBL Community PBL 

Experimental School. The PBL course of our school was promoted in Futian 

District. 

"Green Bud Action——The Aerosol Cultivation System" Project closely focused on the 

requirements of "fostering student’s core quality and 5C ability", put forward solutions based on the 

real problem of "adding a piece of green to campus environment under limited land resources and 

space in the school", and integrated multi-disciplinary teaching such as science, mathematics, art, 

Chinese, English and information technology, thus guiding students to discover campus and 

understand the principle of "aerosol cultivation" through exploration, designing, building and 

demonstrating an array of tasks including the "Aerosol Cultivation System", exploring aerosol 

cultivation advantages, recognizing and practicing the significance of aerosol cultivation in the city, 

and achieving sustainable development. It also enabled children to learn about plant diversity, and 

fostered their environmental quality. In the absence of precedent, based on school conditions, 

interdisciplinary teacher team guided students to carry out PBL by using modern new agricultural 

planting methods as solutions, ultimately establishing the "Aerosol Cultivation System" adapted to 

existing school conditions and needs, and creating a brilliant "green" landscape of the school. 

The project laid stress on solving real problems, recording and evaluating student learning process. 

Students explicitly revealed project progress through brainstorm, independent data collection, mind 

map making, sunshine time observation, comparison experiment of different nutrient elements and 

different concentration nutrient fluids, seed adoption plan, aerosol cultivation design and 

construction, as well as more sessions, and developed their learning, alongside timely assessment of 

their performance in the project. From the perspective of focusing on ecological environment and 

nature, the project tapped into environmental education contents, integrated new agricultural 

planting modes and relevant environmental elements into the curriculum system, and diversified 

brand course contents of the school. 

Starting from curriculum setup background, "Green Bud Action——the Aerosol Cultivation 

System" Project also built a problem scenario "involving background and challenge of the era" for 

students, so as to open up a window oriented at the world and the future for students with the intent 

of "how to apply the knowledge to make a better world", and foster their sense of social mission 

and responsibility. Through scientific inquiry activities, it boosted students to learn scientific 

concepts and ideas, and deepened their understanding of natural world. 
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4. "Green Bud Action——the Aerosol Cultivation System" Project facilitated 

students in active learning and deep learning, and develops core quality 

This project posed a huge challenge for students of the third and fourth grades. Through the 

research and learning of this project, students clarified their learning needs, kept reflecting on their 

learning process, realized the importance of unity, collaboration and communication, actively 

sought methods of solving problems, motivated internal driving force of self-learning, and trained 

5C key abilities, namely collaboration ability, communication ability, innovation ability, critical 

thinking and problem-solving ability. In the meantime, students also enhanced the awareness of 

environmental protection and ability of engaging in environmental protection. PBL is indeed an 

interesting way of learning, as students turn learning into a pleasant experience, with self-learning 

and deep learning, developing core quality. 



 

Page 38 

 

5. "Green Bud Action——the Aerosol Cultivation System" Project boosted 

professional growth of teachers 

The implementation of this project further prompted our project team teachers to continually delve 

into core concept of PBL, and accumulate a wealth of experience in designing learning tasks and 

guiding students for independent inquiry of learning. It constantly boosted teachers to learn course 

theories, review teaching again, shift roles and transfer teaching methods, turn from class 

dominators to organizers, guiders, encouragers and commentors, learn about multi-disciplinary 

fusion, teaching resource expansion and integration, open up new horizons of course teaching, and 

also accumulate abundant experience for developing and building featured courses of the school, 

further enhancing their teaching wisdom and driving their professional growth. As a head of school 

PBL course, School Vice President TIAN Qing was invited to exchange PBL experience at the 2021 

Futian District PBL Exchange Demonstration and Seminar, applauded by the participants. 
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6. "Green Bud Action——The Aerosol Cultivation System" Project received 

guidance and praise of experts in relevant fields for many times 

During the advancement of project, People’s Education Press Environmental Education Center 

Director LIU Jian, Beijing Normal University Associate Professor HUANG Yu and more experts 

held discussion and guidance on the project advancement, E-PBL teaching implementation and 

further improvement of localization curriculum in our school or via online seminar. This project 

triggered great interest among experts with positive affirmation. 

  

People’s Education Press Environmental Education Center Director LIU Jian visited our school for guidance 

 

Beijing Normal University Science Communication & Education Research Center Director Li Yifei and other 

experts spoke highly of the "Green Bud Action" Project 
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V. Assessment and reflection 

Project team established curriculum assessment criteria with multi-dimentional contents, 

diviersified subjects and various methods, highlighting both results and process, and promoting 

learning through assessment. This project leveraged a combination of process assessment and 

conclusive assessment in learning assessment, including not only conclusive assessment of project 

implementation results, but also process assessment scale design for each subtask of students during 

project implementation. The scale was predesigned in each task, as key guidelines for student 

learning. Curriculum assessment chiefly focused on student performance in the inquiry process, and 

encouraged students to inquire by various methods from different perspectives. Teachers, parents 

and students all participated in the assessment, paying due attention to students’ ideas and 

problem-solving methods, for the purpose of making children more want to learn, more able to 

learn, learn better and learn more. Process assessment and conclusive assessment of this project are 

shown in the following figure: 

Conclusive Assessment Scale 

Assessment 

Contents 
1 Point (to be improved) 2 Points (good) 3 Points (excellent) 

Initiative and 

enthusiasm of 

recognition and 

understanding 

Little or no participation, 

almost or totally no 

knowledge on plant growth, 

cultivation technology and 

the Aerosol Cultivation 

System 

Relatively active 

participation, certain 

understanding of plant 

growth, cultivation 

technology and the Aerosol 

Cultivation System 

Very active participation, 

comprehensive, accurate 

and in-depth recognition of 

plant growth, cultivation 

technology and the Aerosol 

Cultivation System 

Established 

construction plan 

effect 

Fail to complete established 

construction plan or reach 

preset target 

Able to complete established 

construction plan and 

basically reach preset target 

Complete established 

construction plan and 

reach preset target 

relatively well 

Resource and 

time management 

No planning for the use of 

time and resources, and fail to 

complete works within the 

specified time. 

Need to improve the use of 

time and resources, and fail to 

complete partial project as 

expected 

Meet expectation for the 

use of time and resources, 

and complete the whole 

project as expected 

Teamwork 

Obscure division of labor 

among members, only team 

leader or a member completes 

the design, production and 

demonstration process of 

works alone, without 

communication 

Relatively rational division of 

labor among members, some 

members cooperate to 

complete the design, 

production and demonstration 

process, but with little 

communication 

Rational division of labor 

among members, a 

majority of members can 

cooperate to complete 

design, communication, 

production and 

demonstration process 

Achievement 

demonstration 

Fail to completely or 

accurately explain how to 

fulfill design requirements 

Relatively complete 

description, able to basically 

explain how to fulfill design 

requirements 

Complete vivid 

description, able to clearly 

and accurately explain how 

to fulfill design 

requirements 
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PBL: Teamwork Ability Assessment Scale (Individual) 

Individual Fail To be improved Pass 
Excellent

√ 

Responsibility 

·I cannot make full 

preparation for 

teamwork. 

·I do not use technical 

tools agreed by the team 

to communicate and 

manage project tasks. 

·I do not execute 

project tasks. 

·I cannot complete tasks 

on schedule. 

·I do not improve work 

based on feedbacks of 

others. 

·I usually prepare for 

teamwork and prepare 

the materials in advance, 

but not always like this. 

·I can use technical tools 

agreed by the team to 

communicate and 

manage project tasks, but 

fail to run them 

throughout the process. 

·I will perform some 

project tasks, but need 

others to remind. 

·I can complete most 

tasks on schedule. 

·I can sometimes 

improve work based on 

feedbacks of others. 

·I will prepare for 

teamwork, familiarize with 

project theme in advance, 

and cite arguments to inquire 

and think about team 

thoughts and viewpoints. 

·I can consistently use 

technical tools agreed by the 

team to communicate and 

manage project tasks. 

·I can take the initiative to 

complete project tasks 

without reminding by others. 

·I can complete project tasks 

on schedule. 

·I can improve work based 

on feedbacks of others. 

 

Team 

assistance 

·I may create problems, 

rather than help the 

team solve problems. 

·I will not ask probing 

questions, express 

thoughts, or answer 

questions in discussion 

in details. 

·I will not give helpful 

feedbacks to others. 

·When others need 

help, I will not help in 

time. 

·I can actively involve in 

teamwork, but I cannot 

actively help the team 

solve problems. 

·I can sometimes clearly 

express thoughts, ask 

probing questions, and 

answer questions in 

discussion in details. 

·I can give feedbacks to 

others, but not always 

helpful to them. 

·When others need help, 

I will help sometimes. 

·I can help team solve 

problems and manage 

conflicts. 

·I discuss efficiently by 

clearly expressing thoughts, 

asking probing questions, 

ensure everyone’s opinions 

and thoughts heard, and 

respond to new information 

and viewpoints in details. 

·I can provide useful 

(specific, feasible, 

supportive) feedbacks to 

others, enabling them to 

improve their work. 

·If necessary, I can assist 

others with their work. 

 

Respect others 

·I am neither friendly 

nor polite to my 

teammates (perhaps 

interrupt others, ignore 

their thoughts, or hurt 

their feelings) 

·I cannot pay attention 

to and respect the 

opinions of others. 

·I am usually friendly 

and polite to teammates, 

but not always like this. 

·I usually pay attention 

to and respect the 

opinions of others, and 

tactfully disagree with 

certain opinions, but not 

always like this. 

·I am polite and friendly to 

teammates. 

·I can pay attention to and 

respect the opinions of 

others, and tactfully disagree 

with certain opinions 
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PBL: Teamwork Ability Assessment Scale (Team) 

Team Fail To be improved Pass 
Excellent

√ 

Establish and 

follow 

agreement 

 We do not discuss how 

to collaborate as a team. 

 We do not follow rules 

of collective discussion, 

decision-making and 

conflict settlement. 

 We do not discuss the 

execution of agreement. 

 We will have team 

frustration, and need 

teachers to intervene in 

teamwork. 

 We have discussed about 

how to collaborate as a 

team, but failed to discuss 

it in sufficient details, and 

the established agreement 

was a mere "formality". 

 We will usually follow 

rules of collective 

discussion, 

decision-making and 

conflict settlement, but not 

always like this. 

 We will sometimes 

discuss the execution of 

agreement, but not in 

depth; some subtle issues 

may be neglected. 

 When agreement is not 

followed, we will find out 

in time, but need to seek 

help from teachers to solve 

problems. 

 We have reached very 

detailed agreement on 

how to collaborate as a 

team, including how to 

use technical tools. 

 We follow rules of 

collective discussion, 

decision-making and 

conflict settlement. 

 We discuss the 

execution of agreement 

honestly and accurately. 

 When the agreement 

is not followed, we will 

try not to seek help 

from teachers, and take 

proper actions and 

measures to solve 

problems. 

 

Organization 

work 

 We start working 

without creating a task 

list. 

 We neither formulate a 

timetable, nor follow up 

the completion and 

progress of target, or set 

deadline. 

 We neither assign 

roles, nor assume 

leadership role in turns; 

there may be 

circumstances where a 

member is responsible 

for excessive tasks, or all 

member are assigned 

tasks randomly. 

 We have wasted a lot 

of time, rather than 

preside over meetings 

efficiently; we do not 

sort out materials, drafts 

and notes (perhaps put in 

a wrong place or unable 

to find). 

 We create a task list and 

assign project work to team 

members, but it may not be 

very detailed or strictly 

executed. 

 We have formulated a 

timetable for executing 

tasks, but without strict 

execution. 

 We have assigned roles, 

but failed to strictly follow 

the assigned roles to 

complete tasks; or we have 

simply selected a "leader" 

capable of completing most 

decisions. 

 We can usually make 

good use of time and 

preside over meetings 

efficiently, but sometimes 

may waste time; we will 

save our materials, drafts 

and notes, but not always 

well-organized. 

 We have created a 

detailed task list, and 

properly assigned 

project work to team 

members. 

 We have formulated a 

timetable, and followed 

up the completion and 

progress of target to 

ensure completing work 

before the deadline. 

 If necessary, we will 

assign team roles to 

members based on their 

strengths and 

specialties. 

 We can make good 

use of time and preside 

over meetings 

efficiently. We save 

meeting materials, 

drafts and notes in an 

organized manner. 
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Collaboration 

 We do not gain insight 

into or leverage 

specialties of team 

members. 

 Our team members 

complete their own 

project tasks 

individually, without 

integrating completed 

tasks together, but only 

gathering tasks 

completed by a group of 

individual team 

members. 

 We try to leverage 

specialties of team 

members. 

 We complete most tasks 

of the project individually 

and separately, and 

integrate them together in 

the end. 

 We gain insight into 

and leverage specialties 

of each team member. 

 We generate creative 

ideas and create 

products as a team; the 

tasks completed 

individually by team 

members will gain 

centralized feedbacks 

and revision in the 

team. 

 

 

PBL: Creative and Innovative Ability Assessment Scale 

Process 

Opportunities 

for honing 

creative and 

new abilities 

during the 

project 

Fail To be improved Pass 
Excellent

√ 

Project start: 

identify 

innovative 

challenges 

 I may just do "as 

instructed", and 

understand neither 

purpose of 

innovation, nor needs 

or interests of target 

audiences. 

 I basically understand 

the purpose of innovation, 

but without full 

understanding of the needs 

and interests of target 

audiences. 

 I understand why to push 

forward innovation process 

(Who need it? Why need it? 

). 

 I can gain insight into 

critical needs and interests of 

target audiences. 

 

Knowledge, 

understanding 

and skill 

building: 

determine 

information 

sources 

 I have only used 

common information 

sources (websites, 

books, articles) to 

acquire knowledge 

and skills. 

 I do not come up 

with new thoughts 

and creative ideas 

during the discussion. 

 I have found one or two 

unusual information 

sources to acquire 

knowledge and skills. 

 I can put forward new 

viewpoints in discussion, 

but with limited scope of 

perspective. 

 Apart from typical 

information sources, I have 

also found particular ways or 

places to obtain information 

(experts, community 

members, enterprises or 

institutions, literature, etc.). 

 I can help generate diverse 

and creative viewpoints in 

discussion. 

 

Creative idea 

and product 

development 

and revision: 

propose and 

choose creative 

ideas 

 The products I 

develop still remain 

in the existing 

thinking framework, 

without using 

creative idea 

generation tools to 

develop new creative 

 I can propose some 

original thoughts for 

products, but need to 

develop more creative 

ideas using better creative 

idea generation tools. 

 Before I choose a 

creative idea, I will assess 

 I use creative idea 

generation tools to develop 

some original thoughts for 

products. 

 I will carefully evaluate the 

quality of creative ideas, and 

select the best ones to 

develop products. 
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ideas for products. 

 When I choose a 

creative idea, I do not 

evaluate the quality 

of this creative idea. 

 I do not ask new 

questions or elaborate 

on the selected 

creative ideas. 

 I just copy existing 

creative ideas; no 

new creative ideas are 

generated. 

 I do not consider or 

use feedbacks and 

comments of others 

to revise the product. 

it, but the assessment is not 

comprehensive enough. 

 I will ask some new 

questions, but probably 

only make some small 

changes to the selected 

creative ideas. 

 I exert some imagination 

when developing products 

from thoughts, but 

probably stay within 

traditional boundary. 

 I will use some 

feedbacks and comments 

to revise products, but fail 

to actively seek these 

feedbacks and comments. 

 I will ask new questions, 

and improve the selected 

creative ideas from different 

angles. 

 I will exert some 

imagination and creativity to 

develop thoughts into 

products, and transcend 

traditional boundary. 

 I will proactively solicit 

and use feedbacks and 

comments to revise products, 

so as to better meet the needs 

of expected audiences. 

Product and 

driving 

question 

answer 

demonstration

: 

demonstrate 

products to 

users/target 

audiences 

 I demonstrate 

creative ideas and 

products in routine 

manners (lengthy 

slides, recited notes, 

non-interactive 

sessions) 

 I try to add some 

interesting interactions to 

visual aid tools. 

 I try to add some 

elements in the 

demonstration to make it 

more vivid and interesting. 

 I have created visual aid 

tools with excellent audio 

and visual effects. 

 In the demonstration, I 

have added some elements 

that are particularly 

interesting, vivid, interactive 

or appealing to specific 

audiences. 

 

 

PBL: Creative and Innovative Ability Assessment Scale 

Product 

 Fail To be Improved Pass Excellent√ 

Originality 

 When creating product, I 

rely on existing models, 

thoughts or directions; my 

creative ideas are not new 

or unique. 

 When creating product, I 

abide by rules and 

conventions; use 

information and materials 

in common ways. 

 I have some new thoughts 

or improvements, but some 

thoughts are predictable or 

more routine. 

 I try to break rules and 

conventions, or use ordinary 

materials and information in 

a creative manner. 

 The works I create are 

new, unique and 

unexpected, showing 

unique personal 

perspectives. 

 I can successfully break 

rules and conventions, or 

use ordinary materials or 

information in a new, 

ingenious and unexpected 

manner. 

 

Value 

 The product I create is 

useless or not valuable to 

the desired 

audiences/users. 

 The product I create is 

useless, impractical or 

 The product I create is 

useful and valuable to some 

extent; but may fail to solve 

some aspects of target 

problems or fully meet 

target needs. 

 The product I create is 

deemed as useful or 

valuable; it solves target 

problems and meets target 

needs. 

 The product I create is 
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infeasible in real life.  I am not clear whether the 

product I create is useful or 

feasible. 

usable or feasible. 

Style 

 The product I create is 

safe, ordinary and made 

based on traditional style. 

 The product I create has 

several parts inappropriate 

to combine together, just 

like a hodgepodge. 

 The product I create has 

some interesting interactive 

points, but no unique style. 

 The product I create has 

some redundant parts or 

some parts inappropriate to 

combine together. 

 The product I create is 

impressive, made 

meticulously, boasts 

unique design style, and 

also functions well. 

 The product I create 

combines different 

elements together to form 

a coherent whole. 

 

 

PBL: Critical Thinking Ability Assessment Scale 

Opportunitie

s for honing 

critical 

thinking 

during the 

project 

Fail To be improved Pass 
Excellent

√ 

Project start: 

analyze 

driving 

question and 

start inquiry 

 I only see the 

surface meaning of 

driving question, or 

only see a perspective. 

 I can distinguish some 

core contents of driving 

question, but may neither 

see its complexity, nor 

consider various different 

perspectives. 

 I will continuously ask 

questions on the theme, 

and also inquire about the 

needs of audiences or 

product users, but still 

without diving deep. 

 Based on understanding 

core contents of driving 

question, I can specifically 

identify what knowledge is 

required to answer the driving 

question, and consider various 

possible perspectives. 

 I can ask more probing 

questions, if necessary. 

 I will continue to dive deep 

into the needs of audiences or 

product users. 

 

Knowledge, 

understandin

g and skill 

building: 

collect and 

assess 

information 

 I cannot integrate 

information to answer 

driving question. I 

collect too little or too 

much information, or 

the information 

collected is irrelevant 

or from too limited 

sources and channels. 

 I am only concerned 

about face value of 

information (without 

assessing its quality). 

 I will try to integrate 

information to answer 

driving question, but 

perhaps I collect too little 

or too much information, 

or the information is from 

too limited sources and 

channels; or partial 

information collected is 

irrelevant. 

 I know the quality of 

information should be 

considered, but fail to 

completely do it. 

 I can collect relevant and 

sufficient information from 

multiple different channels to 

answer driving question. 

 I can assess the quality of 

information in an all-round 

manner (consider practicality, 

accuracy and credibility of 

information; distinguish facts 

and opinions; and discern 

bias) 

 

Creative idea 

and product 

 I do not doubt 

whether the inference 

 I know that reasonable 

inference process and 

 I can assess arguments that 

may answer driving question 
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development 

and revision: 

use arguments 

and criteria 

process is reasonable, 

when accepting the 

points that may 

answer driving 

question. 

 I do not consider the 

adequacy, when using 

arguments. 

 I rely on "intuition" 

to asset and revise 

creative ideas, product 

prototypes or problem 

solutions (instead of 

using criteria to asset) 

adequate arguments are 

required, but when 

answering driving 

question, I do not asset 

them carefully. 

 The criteria I use to 

assess and revise creative 

ideas, product prototypes 

or problem solutions are 

incomplete or ineffective. 

points by assessing whether 

the inference process is 

reasonable and evidence is 

relevant and sufficient. 

 I can correctly choose the 

criteria for assessing creative 

ideas, product prototypes or 

problem solutions. 

 I will revise unsatisfactory 

drafts, designs or solutions, 

and explain why they comply 

with the assessment criteria 

after revision. 

Product and 

driving 

question 

answer 

demonstration: 

reasonably 

choose, and 

consider 

alternatives  

and results 

 When choosing a 

demonstration method, 

I do not consider the 

pros and cons of using 

other methods to 

present a particular 

theme or creative 

ideas. 

 When answering 

driving question or 

creating product, I 

cannot give effective 

reasons or supportive 

arguments to explain 

the choices made. 

 I do not prepare 

alternative plan, 

alternative design or 

alternative perspective 

for answering driving 

question. 

 I cannot explain 

what important new 

recognition acquired 

in the project. 

 I have considered the 

pros and cons of using 

different methods to 

present a particular theme 

or creative ideas, but not 

comprehensive enough. 

 I can explain the choices 

made when answering 

driving question or 

creating product, but some 

reasons cannot work or 

lack arguments to support. 

 I know alternative plan 

or alternative design may 

be required for answering 

driving question, but fail 

to consider these carefully. 

 I can explain some 

things I have learned in 

the project, but not 

entirely clear about new 

recognition. 

 I can fully assess the pros 

and cons of using different 

methods to present a 

particular theme or creative 

ideas. 

 When answering driving 

question or create product, I 

can prove the choices made 

are correct by providing 

effective reasons and 

supportive arguments. 

 I recognize the limitation of 

answering driving question or 

product design (know where 

its incompleteness, 

uncertainty and imperfection 

are manifested), while also 

considering other 

perspectives. 

 I can clearly explain new 

recognition acquired in the 

project and how it can be 

applied and displayed in other 

circumstances or 

environments. 

 

 

 

 

 

 

 

PBL: Demonstration Skill Assessment Scale 
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Process 

 Fail To be Improved Pass 
Excellent

√ 

Explanation 

of viewpoints 

and 

information 

 I use too few, 

inappropriate or 

irrelevant descriptions, 

facts, details or 

examples to support 

main viewpoint during 

the demonstration. 

 I use some descriptions, 

facts, details or examples to 

support viewpoint during the 

demonstration, but perhaps 

insufficient or irrelevant. 

 I can use relevant and 

carefully selected 

descriptions, facts, details 

and examples to state 

points, findings, arguments 

or answer driving question 

during the demonstration. 

 

Organization 

 The demonstration 

fails to cover all 

contents required. 

 I do not have main 

viewpoint during the 

demonstration, or state 

thoughts or creative 

ideas without clear 

logic. 

 I do not have 

introduction section 

and/or conclusion 

section during the 

demonstration. 

 I do not make good 

use of time during the 

demonstration, and the 

whole demonstration 

or a part of it is too 

short or too long. 

 The demonstration includes 

almost all contents required. 

 I try to demonstrate 

thoughts or creative ideas in a 

clear order, but main 

viewpoints are not very clear, 

or order logic is not 

reasonable. 

 I have introduction section 

and conclusion section during 

the demonstration, but the 

contents are not delivered 

effectively. 

 When I demonstrate, the 

overall time is sufficient, but 

perhaps too much or too little 

time is spent on a topic or 

auxiliary device settings or 

introduction of a thought. 

 The demonstration 

includes all contents 

required. 

 I can state main 

viewpoints and other 

viewpoints in a logical 

order during the 

demonstration, and 

emphasize main viewpoints 

emphatically and 

coherently. 

 I have an effective 

introduction section and 

conclusion section during 

the demonstration. 

 I control time well during 

the demonstration, and no 

part seems too rushed, too 

short or too long. 

 

Eye contact 

and body 

language 

 I do not look at 

audiences during the 

demonstration; simply 

read notes or slides. 

 I do not use gestures 

or movements or any 

body language during 

the demonstration. 

 I am not calm and 

confident during the 

demonstration 

(restless, lethargic or 

nervous) 

 My costume or dress 

during the 

demonstration is not 

suitable for this 

occasion. 

 I do not make frequent eye 

contact during the 

demonstration; I spend most 

of time reading notes or 

slides. 

 I use some gestures or 

movements during the 

demonstration, but they do 

not look natural. 

 I show some calmness and 

confidence during the 

demonstration (only slight 

agitation or nervous body 

movement) 

 I try some clothes suitable 

for such occasion during the 

demonstration, but it may not 

be appropriate. 

 I keep eye contact and 

communication with 

audiences most of the time 

during the demonstration, 

only occasionally with the 

aid of notes or slides. 

 I use natural gestures and 

other body language during 

the demonstration. 

 I look poised and 

confident during the 

demonstration. 

 My dress and costume 

during the demonstration fit 

for such occasion. 

 

Voice  My voice is a little  I speak clearly most of the  I speak clearly with  
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vague during the 

demonstration, too fast 

or too slow. 

 I speak too soft 

during the 

demonstration, 

somewhat inaudible or 

incomprehensible for 

audiences. 

 I often use "filler 

words" ("um, so, and, 

etc.") during the 

demonstration 

 I do not use the 

language in 

conformity with 

contexts, scenarios and 

intent of expression 

during the 

demonstration 

(perhaps less formal, 

or using slang). 

time during the 

demonstration, occasionally 

too fast or too slow. 

 I speak loudly enough 

during the demonstration, so 

that audiences can hear most 

of the time, but probably in a 

monotonous tone. 

 I occasionally use filler 

words during the 

demonstration. 

 I try to use language in 

conformity with contexts, 

scenarios and intent of 

expression during the 

demonstration, but perhaps 

fail to completely do it. 

uniform speed during the 

demonstration. 

 I speak loudly enough 

during the demonstration, 

allowing everyone to hear; I 

will change the tone and 

rhythm to keep audiences 

interested. 

 I rarely use filler words 

during the demonstration. 

 I can use the language in 

conformity with contexts, 

scenarios and intent of 

expression during the 

demonstration, and use 

formal English when 

necessary. 

Demonstration 

aid resources 

 I do not use 

audiovisual aid 

resources or 

multimedia resources 

during the 

demonstration. 

 I try to use very few 

audiovisual aid 

resources or 

multimedia resources, 

but they sometimes 

distract audiences 

from the 

demonstration 

statement or fail to 

enhance the 

demonstration effect. 

 I have used audiovisual aid 

resources or multimedia 

resources during the 

demonstration, but they 

sometimes distract audiences 

from the demonstration 

statement or fail to enhance 

the demonstration effect. 

 I can use well-produced 

audiovisual aid resources or 

multimedia resources 

during the demonstration to 

transmit information more 

clearly, emphasize key 

viewpoints, reinforce 

persuasion of the points and 

raise interest of audiences. 

 

Answers to 

audience 

questions 

 I cannot effectively 

answer audience 

questions (answer 

off-topic or 

misunderstand 

questions, without 

clear elaboration) 

 I can effectively answer 

audience questions, but the 

answers are not always clear 

or complete. 

 I can answer audience 

questions clearly and 

completely. 

 I will try to elaborate 

clearly, admit "I don’t 

know" when I cannot 

answer a question, or 

explain how it is possible to 

find the answer. 

 

Team demo 

Participation 

 Not all team 

members participate in 

 All team members 

participate in the 

 All team members 

participate in the 
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the demonstration, and 

only one or two have 

spoken. 

demonstration, but to varying 

degrees. 

demonstration for 

approximately the same 

amount of time. 

 All team members can 

answer questions 

concerning the 

demonstration theme on 

behalf of the whole team, 

not just answering the 

demonstration part of which 

they hold responsibility. 

"Green Bud Action——the Aerosol Cultivation System" Project is an engineering design and 

construction learning experience for children. Over the course of PBL, students experienced 

difficulties and challenges, and accomplished six major tasks. Children came across many 

challenges in three months, such as missing seeds, withered seedlings and assembling errors... 

Facing difficulties, everyone constantly reflected and communicated to find solutions, touching 

teachers and parents. As illustrated in questionnaire data, the support rate of parents for this event is 

100%. Throughout the process, students enhanced learning, observation, operation, scientific 

experiment, teamwork, problem-solving and more abilities. Meanwhile, they mastered aerosol 

cultivation skills, recognized new planting modes, enjoyed the fun of labor, felt the charm of PBL, 

and reaped great benefits. 

In the meantime, we also saw some shortcomings in the implementation process. For example, 

while planting, students did not penetrate into growing habit of plants; lacked in-depth thinking in 

terms of project design, etc. In the future, PBL practice will attach more importance to fostering 

students’ independent thinking and hands-on skills. This project is a further exploration with regard 

to environmental education. Although the "Aerosol Cultivation System" is built with limited area, 

students are encouraged to follow ecological and environmental problems, which is a brand new 

attempt, providing valuable experience for environmental education in the future. In the future, 

students must be encouraged to step into the community for publicity, enabling more people to 

recognize and understand new agricultural planting methods and join the green action. Let power of 

science light up green campus, and make a "green" bright future through Green Bud Action! 
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