
1. Background

This spring, Suji built a small vegetable garden on the veranda with her mother. Suji 

regularly watered each plant with the same amount of water. However, while some 

plants grew fine, others became dry or withered. When summer vacation came, Suji 

decided to turn the vegetable garden into a “smart farm” by installing smart water 

dispensers. However, there were too many pots to take care of, and each plant/pot 

needed a different amount of water. It was so difficult to monitor and take care of 

each pot everyday. Is there a way to give each pot/plant just the right amount of water 

every week? Wouldn’t it be helpful if there was a device that automatically dispenses 

water in different amounts—large, medium, and small, for example?
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[Table] Suggested Amount of Water by Plant

2. Hands-on Activities

Using the materials provided to you, make a device that regularly dispenses water at 

five or more different levels depending on each plant’s characteristics.

3. Rules

A. Use a 2 L plastic beaker (fixed material) as the water source/tank. 

Plant Amount of Water Plant Amount of Water

Lettuce 10 ml Eggplant 50 ml

Vitamin 20 ml Strawberry 60 ml

Bok choy 30 ml Pumpkin 70 ml

Paprika 40 ml Cucumber 100 ml



   - The tank should have 1 L of water. 

B. Make a cradle to support the tank.

   - No restriction on cradle size

C. Make a valve to control the water supplied from the tank.

D. There is no restriction on the vertical distance between the tank and the plants 

(pots) and the distance between the plants. However, you cannot fix the plants 

on the floor or the cradle. 

  

  4. Limitations

  A. You are not allowed to use any materials and tools other than those provided to 

you. 

  B. You are not allowed to discuss ideas with people other than your team members. 

If any member is found to have stolen another team’s idea, the entire team will 

be disqualified.

  C. Watering tests should be performed in the designated area only. 

 



5. Materials and Tools

Category Name Specification
Quantit

y
Note

Materials

Woodrock in various 

colors
600 ㎜ × 900 ㎜ × 5 ㎜ 3 sheets

The team 

chooses the 

colors.

Watering tube Length: 120 cm 1

Water controller 1

PVC compact ball valve

Hole diameter: 16 mm 1

Hole diameter: 12 mm 1

Empty PET bottles

500 ml 1

300 ml 2

100 ml 2

Plastic beaker

· Size: 1 L · Material: Polypropylene 1

· Size: 500 ml · Material: 

Polypropylene
2

Connectors

Y-type 2

十-type 2

T-type 2

PVC hose connectors

Y-type , Inner diameter: 16 mm 1

ㅡ-type , Inner diameter: 16 mm 1

T-type , Inner diameter: 16 mm 1

PVC hose Inner diameter: 16 mm, Length: 1



60 cm

Small straws 5

Regular straws 5

Larger straws Hole diameter × length: 12 ㎜ 

× 21 ㎝ 
5 Larger straw

Insulation tape In various colors 3

The team 

chooses the 

colors.

Scotch tape 12 ㎜ × 15 M 1

Fixed 

Materials

Plastic beaker
· Size: 10 ml–500 ml

· Material: Polypropylene
10 (For pots)

Plastic beaker

· Size: 2 L · 

Material: 

Polypropylen

e

· Base diameter: 

φ122 ㎜ 

· Rim diameter:  

φ152 ㎜

· Height: 199 ㎜

1 (For tank)

Plastic bucket
Material: Polypropylene, 4 L (198 

㎜ × 203 ㎜)
1

Used to 

temporarily store 

/

drain water   

Watercolor In various colors 1 set
Used to change 

the color of water

Tools

Glue gun, glue stick For gluing 1 set

Silicone, silicone gun Used to prevent leaks 1 set

Nipper

Rulers Plastic, 30 cm 3



Scissors All-purpose 3

Picks Standard 3

Knives All-purpose 3

Pencil, marker Pencil: HB, Marker: Black 5 each



6. Submissions

A. Submission 1: A standard model for an automatic water dispenser for an indoor 

smart farm (1)

B. Submission 2: Standardization strategies for an automatic water dispenser for an 

indoor smart farm

7. Evaluation Criteria

  A. prototype Evaluation

1) Science and technology (function)

2) Creativity (originality)

3) Economic efficiency

  B. Portfolio Evaluation

1) Understanding of standards and Logic

2) Realization of standardization

3) Logic of operating principles



8. Evaluation Sheet

 A. Evaluation of students’ work

Category Criteria

Pts
Item

Grad

e
Note Score

Science 

and 

Technology

(Function)

(30)

A

Water is dispensed on a regular basis to more than four pots. 

Markedly different amounts of water are given to the 

respective pots.  

30

30

B
Water is dispensed on a regular basis to four pots. Markedly 

different amounts of water are given to the respective pots.  
25

C

Water is dispensed on a regular basis to four pots. Somewhat 

different or similar amounts of water are given to the 

respective pots.

20

D

Water is dispensed on a regular basis to three pots. 

Somewhat different or similar amounts of water are given to 

the respective pots.

15

E

◦Water is not dispensed on a regular basis or not dispensed 

at all.

◦There are less than three pots. ◦Failed to complete the 

assignment

10

Creativity

(Originality)

(20)

A
Each team member proposed various ideas, and the team 

chose the best original idea to complete the assignment. 
20

20B

Each team member proposed various ideas, and the team 

chose the best idea to complete the assignment. However, 

the chosen idea lacks originality.  

18

C
Each team member proposed various ideas, and the team 

chose the best idea to complete the assignment. However, 
16



the chosen idea lacks originality, and the finished work does 

not match the idea. 

D
The team proposed only a single idea to complete the 

assignment. 
14

E The team failed to complete the assignment. 12

Economic 

Efficiency

(10)

A
The team efficiently used the provided materials, and there is 

no leak. 
10

10

B
The team efficiently used the provided materials, but there is 

one leak. 
8

C
The team efficiently used the provided materials, but there 

are two leaks. 
6

D
The team efficiently used the provided materials, but there 

are more than two leaks. 
4

E The team failed to complete the assignment. 2

Total 60



B. Evaluation of Portfolio

Category Criteria
Pts

Item Grade Note Score

Understandi

ng of 

Standards 

and Logic

(20)

A

The team has a good understanding of the related standards, 

and applied highly logical standardization principles to the 

assignment. 

20

20

B

The team has a good understanding of the related standards, 

and applied logical standardization principles to the 

assignment. 

18

C

The team somewhat needs improvement for understanding 

of the related standards or standardization principles applied 

to the assignment. 

16

D

The team somewhat needs improvement for understanding 

of the related standards and standardization principles 

applied to the assignment. 

14

E The team failed to complete the relevant part of the portfolio. 12

Realization

of 

Standardiza

tion

(10)

A

The team selected the parts (components or materials) of the 

prototype that are available for standardization and provided 

logical reasons for their selection.

10

10

B

The team selected the parts (components or materials) of the 

prototype that are available for standardization. However, the 

reasons provided by the team need improvement.

8

C

The team selected the parts (components or materials) of the 

prototype that are available for standardization. However, the 

team failed to provide a reason for their selection.

6

D
The team failed to select the parts (components or materials) 

of the prototype that are available for standardization or 
4



provide any reason for it.

E The team failed to complete the relevant part of the portfolio. 2

Logic of 

Operating 

Principles

(10)

A
The operating principles are explained in a reasonable and 

comprehensible manner.
10

10

B
The operating principles are recorded, but the explanation 

needs improvement.
8

C
The operating principles are explained, but the explanation is 

difficult to understand in some parts.
6

D
The team failed to provide a complete explanation of the 

operating principles. 
4

E The team failed to complete the relevant part of the portfolio. 2

Total 40



9. Safety Rules

￭ Always move a chair by lifting it, and do not shake it. 

￭ Keep the workstation clean and tidy. 

￭ Do not run or do anything reckless in the workspace.

￭ Keep your conversation to assignment-related issues, and do not disrupt other 

participants’ work.

￭ Do not carry sharp or pointy tools in your pocket.

￭ Handle inflammables with caution to prevent fire.

￭ When carrying long objects, be aware of your surroundings.

￭ Mop any water spilled on the floor immediately.

￭ After using tools or instruments, return them to their designated spots.

￭ Dispose of wastes produced during the assignment in the designated bin.

￭ Immediately report any accident or issue with tools or instruments.

￭ Use tools, instruments, and materials with your instructor’s permission, and only 



use the ones designated by the instructor.

￭ Do not handle a glue gun or any electronic appliance with wet hands.

￭ Pull the plug of a glue gun when leaving the place for a meal or rest. 



※ Standardize your automatic water dispenser for an indoor smart 

farm by filling up the following form:

  

 1. Ideas about an automatic water dispenser

  1-1. List various ideas about your automatic water dispenser for an indoor smart 

farm.

[Submission 2]

Standardization Plan for an Automatic Water Dispenser for 

an Indoor Smart Farm

No. Rough Ideas 

1

2

3

4



5

6



  1-2. Compare the pros and cons of each idea listed in 1-1, and choose the best 

idea.

No. Pros Cons

Select

ed

or Not

1

2

3

4

5

6





  1-3. Why do you think the selected idea is the best?



2. Draw a sketch of your automatic water dispenser for an indoor 

smart farm.

  2-1. Draw an overall sketch of your automatic water dispenser.

      ※ Provide the names of each part as needed.







2-2. (Before making the dispenser) Draw a detailed sketch of your automatic water 

dispenser design.        

     ※ Caution

      ① The drawing must indicate the dimensions (mm). However, do not write the unit.

      ② Provide the names of each part as needed.









  2-3. (Before making the dispenser) Draw a detailed sketch of the automatic water 

dispenser that you made.





 2-4. How is the finished prototype different from the idea and why?

Differences

Reasons





3. Provide a standardization plan for your automatic water dispenser 

for an indoor smart farm.

  3-1. Specify the parts of the dispenser where standardization was applied and the 

principles behind them in accordance with the three principles of 

standardization.

Three principles of standardization: Unity, simplicity, and 

compatibility

Standardizat

ion 

Principles

Applied Parts and Principles

Unity



Simplicity

Compatibility



 3-2. Select one or more parts (components or materials) of your water dispenser that 

need to be standardized, and provide a reason for your selection.

Parts 

Requiring 

Standardization

(Or Parts or 

Materials)

 Reason:



 



 3-3. Provide a detailed explanation of the operating principles of the key functions.






