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 – Student worksheet for case study – 

Innovative design of plant-straw based  
environmentally friendly products 

 

 

 
Cognitive competencies: 

• Environmental awareness and a willingness to learn about sustainable 
development  

• Innovation skills to identify opportunities and create new strategies to 
respond to green challenges  

• Identify ways of being part of the solution  
• Ability to think about things differently  

Interpersonal competencies: 
• Coordination, management and business skills to facilitate holistic and 

interdisciplinary approaches that encompass economic, social and 
ecological objectives 

Intrapersonal competencies:  
• Entrepreneurial skills to capture the opportunities of low-carbon 

technologies 
 You will be able to: 

1. Understand the status quo of the market, technologies, user features and 
application scenarios and other knowledge about plant-straw-based 
products.  

2. Use the innovative mindset and methods to design green products.   
3. Design a creative proposal for plant-straw-based products and make a 

prototype. 
 

Individual learning with small group work (5-6 students per group) 

 

A4 paper, whiteboard, pens, markers, sticky notes, drawing software, case study 

 

5 weeks 

 

 

 

You will be assessed based on:  

Group PowerPoint presentation that includes:  
1. Project research and analysis report (will be assessed on the scope and 

comprehensiveness of the content, and the workload) 
2. Pain points identification and solutions (will be assessed on the 

reasonableness and number of pain points identified, and the practicality 
and quantity of the proposed solutions). 

Generic green 
skills 

Learning 
objective 

Format 

Resources needed 

Time required 

Assessment 
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3. Brainstorming and design sketches (will be assessed on the number of 
ideas and design sketches, as well as the quality of sketches). 

4. Product prototype and results presentation (will be assessed by the 
appearance, structure and simulated effect of the prototype, and the 
comprehensiveness and effectiveness of results presentation). 

 
Preparation for the group project: 
1. Carefully read the case study: "Innovative design of plant-straw-based 

environmental-friendly products" and think about how plant-straw-based 
environmentally friendly products can help address what sustainability issues? 

2. Understand the status quo and technical features of plant-straw-based 
environmentally friendly products through physical experience and online 
research.  

3. Have discussions with teachers via the online learning platform used in your institution. 
 
 
Conducting the group project: 
The group project includes four stages: 

1. Analyze the status quo of the market, technologies, user features and application scenarios of 
plant-straw-based environmentally friendly products (Week 1). 

 
Fig. 1. Work content of the 1st stage “Discovery” 

a. Work in a group. Each groupmate should choose one of the following five perspectives to complete 
the research and analysis of the innovative design of plant-straw-based environmentally friendly 
products. The work of different members should not overlap. 

i. Industry: investigate and analyze the situation of the industry, including the market status quo, 
demand and development trend of the plant-straw-based environmentally friendly products.  

ii. Enterprises: list the mainstream companies or brands in the sector of plant-straw-based 
environmentally friendly products. Analyze those mainstream companies or brands in terms of 
geographical location, company size, main business, core products, brand positioning, brand tone, 
company competitiveness, future development direction, etc. 
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iii. Product: conduct a survey and analysis about plant-straw-based products and include aspects 
such as: product category, functional positioning, craftsmanship, sales channels, price, cost, future 
trends, etc. 

iv. Users: conduct research and analysis by targeting users and consider: user occupation, user 
characteristics, user needs, user aesthetic features, etc. 

v. Application scenarios: list and analyze the application scenarios of plant-straw-based products, 
including scenario overview, scenario requirements, etc. 

b. Provide suggestions for revisions of different parts of the research report within your group. 

c. Each group should finalize and submit their research report. 

*Group output at 1st stage: a research report (PowerPoint format). 

 
2. Identify pain points and propose solutions for plant-straw-based products (Week 2). 

 

Fig. 2. Flowchart of paint points flips.  

a. Work in groups to discover product pain points by analyzing online data, user interviews, etc. 

b. Flip the pain points and identify the functions of the ideal product. You can use the mind map for 
discussion and reflection: What functions of the ideal product are needed to address each pain point? 

c. Propose solutions based on the ideal product functions. How can plant-straw-based products be 
improved according to product appearance and structure? Consider the ideal product functions. 

*Group output at 2nd stage: PowerPoint (should include a list of 
product pain points and a mind map of pain point flip). 

For example: plant-straw-based tableware 

The main pain points of plant-straw-based tableware are: light weight, 
unstable placement, easy to be knocked over or blown away. 

The ideal product functions are: good stability, not easily knocked over 
or blown away. 

Solutions for improving the appearance and structure: 

• Fix the tableware on the table by adding a detachable suction part at the bottom of tableware.  
• Stick the tableware on the table by adding tape at the bottom of tableware.  
• Increase the weight of the tableware to improve its stability.  
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3. Brainstorm to refine innovative designs of plant-straw-based products and transform them into 

concept sketches (Week 3). 

 
 

Fig. 3. Work content of the 3rd stage “Realization”. 
 

a. Work in groups. Use brainstorming and creative thinking to refine the innovative design of plant-
straw-based products.  

b. Work individually to draw concept sketches manually. The sketch can be presented with drawings 
and text (on A4 or A3 paper as needed). There is no limitation on drawing tools. The sketch should 
contain the name of the work, the design pattern, the design description (text), and the author's name. 
Below are two examples of hand-drawn concept sketches.  

 

 

c. Discuss and provide comments for the sketches in your group. According to other groupmates’ 
comments, improve and finalize your concept sketches.  

*Output at 3rd stage: Hand-drawn concept sketches 

 

 

 

Fig. 5. Hand-drawn sketch in color. Fig. 6. Hand-drawn line sketch. 
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4. Make and present an innovative product design prototype (Week 4 – 5). 

a. Work individually to make a prototype based on your finalized sketch. The product prototype can be 
presented in a handmade format or computer-designed format: 

i. Hand-made prototype (a lighting product is provided here as an example): 

 

 

ii. Computer-designed effect drawing (a lighting product is provided here as an example): 

 

 

b. Prepare to present your innovative product design prototype. You should explain the product design, 
working process and the prototype using both graphics and text. 

c. Group presentation. The group presentation should include both group work (the analysis report, 
the solutions for improving different functions of the plant-straw-based environmentally friendly 
products) and individual work (the innovative design and the prototype of the products). 

*Output at 4th stage: Presentation of the innovative design and the product prototypes (PowerPoint 
format) 

  

Fig. 7. Paper prototype of a lighting product. 

Fig. 8. Computer-designed drawing of a lighting product. 
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