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Abstract. This research aims to explore 1) Investigation of the training methods and 

coffee-making equipment used in teaching at schools for the blind. 2) Product usage 

analysis of visually impaired baristas during coffee-making courses. 3)Design specific 

coffee making equipment for the visually impaired barista. The research methodology 

of this study is 1) Population and Sample to recruit volunteers to collect valid research 

data. 2) Semi-structured interviews to explore the needs of visually impaired baristas. 

3) Non-participant observation that Observation of visually impaired baristas' 

production methods and tool use. 4) System Availability Scale, to test the usability of 

the product. This research summarizes training methods and tool usage for visually 

impaired baristas, leading to the design of specialized equipment featuring magnetic 

feedback and a controlled structure. According to the SUS usability score, the new 

design has a total SUS score of 65.75, 10 points higher than the original product. The 

usability is 14.06 points higher than the original product. The learnability of the product 

is 1.25 points lower. The test results showed significant improvements in the usability 

of this product series. It can help visually impaired trainees better learn coffee-making 

skills. 

Keywords: Visually Impaired Barista, Training visually impaired people, Coffee 

making equipment 

1. Introduction 
According to a report from the World Health Organization, at least 2.2 

billion people worldwide have vision impairments. (World Health Organization, 

2019) With population growth and aging, it is expected that more individuals will 

face the risk of vision loss. 

Due to the obstruction of visual information channels, visually impaired 

individuals rely more on touch, hearing, taste, and smell to recognize objects and their 

surroundings. (Mathilde, Fabien, Ron, & Maurice, 2010) This causes visually 

impaired individuals to allocate more attention to senses other than vision, making 

them well-suited for the profession of a barista, which involves making and tasting 
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coffee. However, traditional coffee-making tools often fail to consider the needs of 
visually impaired individuals. By reviewing relevant literature on visual compensation 

theory, it has been found that the loss of one sense can be compensated by other senses. 

(Paul & Stephen, 2003) In addition, the effective utilization of other sensory functions 

can make up for deficiencies in visual function. (Wei, Z. & Cong, A., 2009) 

Based on an analysis of visually impaired baristas, this research designing 

specific coffee making equipment for them to help ensure they can easily participate 

in coffee learning and making activities. 

2. Objectives 
• Investigation of the training methods and coffee-making equipment 

used in teaching at schools for the blind 

• Product usage analysis of visually impaired baristas during coffee-

• Design specific coffee making equipment for the visually impaired 

baristas 

3. Method 
• Population and sample: Ten visually impaired students and teachers 

(aged 18+) from the Vocational Training School for the Blind in Khon Kaen, 

interested in coffee-making, were selected as the research sample. They evaluated 

coffee-making equipment through demonstrations and simulations, with their learning 

process recorded and analyzed for research insights. 

• Semi-structured interviews: The interviews will combine predefined 

questions with open- ended discussions to explore the needs of visually impaired 

baristas and identify design opportunities. By gaining deeper insights into the 

challenges and preferences users face in real-life scenarios, the design ensures both 

practicality and alignment with user needs. 

• Non-participant observation: By adopting the non-participant 

observation method to observe their detailed behaviors when using the equipment, 

researchers can identify potential design issues and areas for improvement, thereby 

providing authentic and valuable data to support product development. 

• SUS System Availability Scale: The SUS, originally developed by 

Brooke in 1986, scientifically quantifies the user experience and is used to measure 

the overall macro-level perceived usability of a product or system after completing a 

series of task scenarios. (Bangor, Kortum, & Miller, 2008) 

4. Results 
4.1 Investigation of the training methods and coffee-making equipment 

1) Investigation of training methods used in teaching at schools for the 

blind 

The School for the Blind in Khon Kaen, funded by the Thai royal 

family, offers vocational training to help visually impaired individuals gain jobs and 

integrate into society. (Khon Kaen Vocational College for the Blind. 2019) The coffee 

training course at vocational training school for the blind, Khon Kaen province in 



 

Khon Kaen province. (Source: Author, 2025) 
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Thailand helps provide new employment opportunities for the visually impaired. 

Based on the investigation and analysis of the barista training courses for the visually 

impaired at vocational training school for the blind in Khon Kaen Province, the 

researchers summarized the school's training methods for visually impaired baristas, 

as shown in the table below. (Khon Kaen Vocational College for the Blind. 2024) 

Table 1           Coffee training course at vocational training school for the blind,  

Teac

hing 

cou

rses 

Teaching content 

 

Basic 

knowledge 

explanation 

The basic knowledge stage of the course introduces blind 

students to coffee- making theory, including raw materials, 

commonly used tools (e.g., grinders, extraction machines), and 

ingredient ratios. Students must fully understand these concepts—

such as how to mix coffee, condensed milk, and milk—before 

advancing to hands-on practice. 

 

Coffee 

beverage 

making 

In the coffee-making stage, teachers provide one-on-one 

guidance as blind students take turns making drinks. Building on 

theoretical knowledge, students touch and identify tools, familiarize 

themselves with the workspace layout, and follow step-by-step 

procedures—starting from grinding beans to preparing a complete 

coffee drink. 

 

After- 

course 

training 

Khon Kaen Vocational Training School for the Blind in 

Thailand is establishing a leisure place that operates together with 

blind massage and blind coffee to help students get practice and 

employment opportunities and improve the employment and quality 

of life of visually impaired students. 

The courses for visually impaired baristas mainly focus on 

understanding equipment and learning some basic knowledge of coffee making. Due 

to the physical limitations of visually impaired trainees, the emphasis is primarily on 

mastering the use of equipment and distinguishing between different devices and 

coffee-making processes. Attention is also given to the subsequent internship and 

employment opportunities for visually impaired barista trainees. 

2) Investigation of the coffee-making equipment used in teaching at 

schools for the blind Researcher studied and documented the 

coffee courses at the Vocational Training 

School for the Blind, Khon Kaen Province, summarizing the coffee-

making products used by visually impaired individuals. 



the Blind, Khon Kaen Province. (Source: Author, 2025) 

 

 

 

coffee-making learning process. (Source: Author, 2025) 

 

 

Coffee beans spilled when being poured out 

It is difficult to scoop out coffee beans from the Sealed Jars 

It was not possible to find the entrance for coffee beans 

accurately 
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Table 2 Coffee Making Products Used at the Vocational Training School for 

Tools 

Used 

Glass 

Press 

Pump 

Bottle 

 

Sealed 

Jar 

Coff

ee 

Bea

n 

Grin

der 

Coffee 

Extract

ion 

Machin

e 

Tea 

Extract

ion 

Machin

e 

Mixi

ng 

Cup 

and 

Stirri

ng 

Spoon

To

ol 

Ima

ges 
     

Through research on visually impaired individuals and training 

programs for visually impaired baristas at the vocational training school for the blind, 

Khon Kaen Province, it can be observed that the main products used by visually 

impaired baristas during coffee learning and preparation can be summarized as: glass 

press pump bottles, sealed jars, coffee grinders, and coffee extraction machines. 

4.2 Analyze the coffee-making equipment used in teaching at vocational 

training school for the blind in Khon Kaen Province 

The researcher conducted focused observation and analysis of the 

equipment used in the teaching process at vocational training schools for the visually 

impaired. The coffee-making process can be divided into four stages: the coffee bean 

grinding stage, the coffee extraction stage, the beverage preparation stage and packing 

and tool-cleaning stage. The researcher recorded and organized the problems 

encountered by trainees during the learning process. 

 

Table 3 Product usage issues encountered by visually impaired trainees during the 

Operation 

stage 
Problem Summary 

Coffee bean 

grinding stage  

Coffee 



 

 

Packing and 

tool-  

tactile, auditory, 

distinguish operational areas. 

rails, slots, or vari
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extraction 

stage 

It is difficult to completely pour out the coffee power from 

the coffee extractor. It is hard to align the cup with the 

pump bottle nozzle when filling water. 

It is difficult to distinguish between the water inlet and the 

coffee grounds inlet. 

Beverage 

preparation 

stage 
 

It is difficult to pour coffee liquid into the cup 

The cup is hard to align with the pump bottle, causing 

condensed milk to spill Tea powder often spills outside the cup 

cleaning stage Unable tofind the tools used. Cleaning is inconvenient. 

It is difficult to pour drinks during packaging. 

By documenting the challenges faced by visually impaired baristas during their 

coffee- making training, researchers found that traditional coffee-making products are 

not sufficiently user- friendly or inclusive for visually impaired individuals. 

4.3 Design specific coffee making equipment for the visually impaired 

baristas 

1) Design guidelines 

Based on the analysis of the coffee-making equipment used in 

teaching at schools for the blind, the product design guidelines will focus on five 

aspects: identifiability, decision-making, accessibility, spatial positioning, and 

usability. By incorporating multi-sensory feedback, the design aims to meet the needs 

of visually impaired baristas and enhance their overall user experience. 

• 
or 

Identifiability: Products enhance functional recognition through 

visual markers, using varied shapes or materials to help users 

• Decisiveness: This includes instant auditory, vibrational, or 

magnetic feedback to confirm successful operation and prevent the need for double-

checking. 

• Accessibility: Ensure users can complete all operations without 

vision by designing intuitive, easy-to-locate components with minimal steps and 

simplified interfaces. 

• 
ed

Spatial Orientation: Helps users locate parts by touch, using 

 textures to enhance orientation and ensure accurate operation. 

• Usability: The device should be ergonomically designed for 

long-term comfort, with intuitive functions and a clear, user-friendly button layout. 

Design specific coffee making equipment for the visually impaired baristas. 

2) Product Design Sketch 

By studying the usage habits and pain points of visually impaired 
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users during the process of learning and making coffee, the design direction is clarified 

and the design scheme is outlined according to the functional requirements such as 

ease of grip and product differentiation. 

 

 
Figure 1 Design sketch of Coffee making equipment. (Source: Author, 2025) 

3) Product model making and usage 

Based on sketches, a 3D model of the product is created. The 

designed 3D model is then converted into a printable path file recognizable by a 3D 

printer. This sliced file is sent to the 3D printer, which prints the material layer by 

layer according to the preset path, ultimately forming a physical model. 

Table 4   Instructions for using specialized coffee-making tools for visually impaired  

baristas. (Source: Author, 2025) 

Usage 

Stages 
Usage method 

 

 

Coffee 

Grinding 

Stage 
 

First, align the coffee bean cup with the jar using the magnetic 

interface and release the beans by turning the knob. Then, attach 

the cup to the grinder's bean hopper and 

press down to drop the beans in. Finally, turn on the grinder to 

complete the grinding process. 

Coffee 

Extraction 

Stage 

 



4) Usability testing 

 

Table 5      SUS usability scale test data. (Source: Author, 2025) 
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 First, align the cup with the extraction machine using the magnetic 

interface and press down to release the ground coffee. Then, turn 

on the machine to brew and dispense the 

coffee into the cup, completing the extraction process. 

 

Pump 

 
Bottle for 

Liquid 

Stage First, align the coffee cup with the pump bottle’s outlet using the 

magnetic interface. Press the top of the bottle to dispense 

  completing the preparation. 

 

This experiment evaluates the usability of newly designed products 

for visually impaired baristas by comparing them with older versions. A total of 10 

valid questionnaires were collected—4 from blind and 6 from partially sighted 

participants (4 males, 6 females). 

 

 
Figure 2 Products Usability Test. 

Scores from all participants were summed and converted to 

compare usability between the old and new designs. The results are as follows: 

Old Design 

Products 

New Design Products

Questions 

𝒙̅  

 

S.D. 
SUS 

conve

rsion 

score 

𝒙̅  

 

S.D. 
SUS 

conversio

n score 

1. I think I would use this 

product frequently. 
2.9 0.94 1.9 4.1 1.04 3.1 

2. I find the product 

unnecessarily complex. 
2.4 0.92 2.6 2.9 0.83 2.1 

3. I find the product easy to use. 3.3 0.90 2.3 4.8 0.40 3.8 

4. I would need the support of a 

technical person to use this 

product. 

3.3 1.00 1.7 4.0 0.78 1.0 
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5. I find the various functions in 

this product well integrated. 
3.2 0.87 2.2 4.5 0.50 3.5 

6. I find there is too much 

inconsistency in this product. 
2.3 0.78 2.7 2.3 1.0 2.7 

7. I think people would learn to 

use this product very quickly. 
3.5 1.19 2.5 4.6 0.66 3.6 

8. I find the product 

cumbersome to use. 
1.8 0.89 3.2 2.4 0.80 2.6 

9. I feel confident using this 

product. 

3.4 0.66 2.4 3.9 1.04 2.9 

10. I needed to learn a lot before 

I could use this product. 
4.2 1.08 0.8 4.0 1.07 1.0 

The SUS evaluation shows that the new design scored 65.75, which 

is 10 points higher than the old design's score of 55.75. While the learnability score 

slightly decreases from 31.25 to 32.50, this fluctuation is due to the time needed for 

users to adapt to the new design. However, the usability score significantly improves 

from 61.88 to 75.94, indicating enhanced ease of use and operability. Overall, the new 

design offers a better coffee-making experience for visually impaired baristas. 

When asked about their experience using the product, testers 

reported six key impressions: 1) it features clear, washable, and easily memorable 

identification symbols; 2) it is simple to use and easy to clean; 3) it boosts the 

confidence of visually impaired individuals during coffee- making; 4) it enhances 

efficiency and saves time; 5) it provides a safer user experience; 6) and it simplifies 

the overall coffee-making process. 

5. Discussion 
The research found that due to physical limitations, training for visually 

impaired learners focuses more on tool recognition, workflow reinforcement, and 

employment support, promoting smoother workplace transitions and equal 

participation. However, current teaching methods and coffee- making tools are not 

user-friendly, increasing the learning burden. 

This research proposes a redesigned coffee tool with significantly 

improved recognizability and usability. Compared to the existing products, the tools 

designed in this study show significant improvements in both recognizability and 

operability. 

In terms of recognizability, the primary need for visually impaired 

baristas is to independently and effectively identify the coffee-making tools. 

Therefore, the design must consider how to make tools easily recognizable. The 

products designed here incorporate clear tactile symbols, which make identification 

easy during operation. These tactile cues ensure that the baristas can easily distinguish 

the tools without visual assistance. 

In terms of operability, visually impaired baristas need to independently 

and effectively use the coffee-making tools. Therefore, the design must consider the 

tool's function, ease of use, and feedback mechanisms. The design solves issues 
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related to measuring coffee beans and liquids. 

6. Recommendation 
Improving the operational efficiency and confidence of visually 

impaired baristas during the coffee learning and making process can promote better 

career development for them. First, it is necessary to optimize the coffee-making 

workflow and reduce unnecessary steps. Second, product feedback should be 

optimized; the equipment should be intuitive in design, with tactile and sensory 

feedback to assist in tool recognition and operation. The third point is to optimize 

distinguishing symbols by using simple differentiation methods instead of Braille to 

help visually impaired individuals distinguish between tools. Lastly, the learning 

difficulty should be reduced to help trainees master skills more quickly and improve 

learning efficiency during the training process. 
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