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[Abstract]

This study evaluates the digital inclusivity of the time management tycoon mobile game My Little Chef for three adults with
co-occurring physical and intellectual disabilities and proposes inclusive mobile game accessibility guidelines. A technical
accessibility evaluation was combined with an experiential accessibility assessment using workflow task analysis and group
interviews. The average technical accessibility compliance rate was 48.5%. However, during actual gameplay, physical, cognitive,
and experiential overload and high-burden success repeatedly occurred, revealing a structural gap between the presence of
accessible features and actual usability. Based on these results, inclusive mobile game guidelines, encompassing physical,
cognitive, and experiential accessibility, were proposed. These guidelines constitute a preliminary proposal grounded in exploratory
case analysis and expert validity review.
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Table 1. Results of the technical accessibility evaluation

Area (2) Instructions (25) Result
1.1.1 Avoid / provide alternatives to requiring buttons to be held down X
11 1.1.2 Ensure that multiple simultaneous actions (eg. click/drag or swipe) are not required, and X
Input Device included only as a supplementary / alternative input method
Diversity 1.1.3 Ensure controls are as simple as possible, or provide a simpler alternative X
1.1.4 Do not rely on motion tracking of specific body types X
15 1.2.1 Include an option to adjust the game speed X
|. Motor Sufficient Time | 1.2-2 Do not make precise timing essential to gameplay — offer alternatives, actions that can be o
carried out while paused, or a skip mechanism
1.3.1 Allow interfaces to be resized X
1.3.2 Ensure interactive elements / virtual controls are large and well spaced, particularly on small or N
1.3 touch screens
Distinguish - - - -
Ability 1.3.3 Make interactive elements that require accuracy (eg. cursor/touch controlled menu options) o
stationary
1.3.4 Include a cool-down period (post acceptance delay) of 0.5 seconds between inputs (0]
Compliance Rate | 30%
2.1.1 Use an easily readable default font size 0
2.1 . 2.1.2 Ensure no essential information (especially instructions) is conveyed by text alone, reinforce
Information L A
) with visuals and/or speech
Perception
2.1.3 Provide an option to turn off / hide background movement (0]
2.2.1 Use simple clear language 0
2.2 .
Comprehension 2.2.2 Allow players to progress through text prompts at their own pace (0]
2.2.3 Provide pre—recorded voiceovers for all text, including menus and installers X
2.3.1 Allow the game to be started without the need to navigate through multiple levels of menus 0
IIl. Cognitive 2.3.2 Indicate / allow reminder of current objectives during gameplay 0]
2.3 . ; }
Predictability 2.3.3 Indicate / allow reminder of controls during gameplay X
2.3.4 Provide gameplay thumbnails with game saves A
2.3.5 Include contextual in—game help / guidance / tips 0
2.4 2.4.1 Include interactive tutorials o]
Practice Support | 2 4.2 Include a means of practicing without failure, such as a practice level or sandbox mode 0
Sei.sfz)w 2.5.1 Ensure sound / music choices for each key objects / events are distinct from each other 0
Regulation ) )
Options 2.5.2 Provide separate volume controls or mutes for effects, speech and background / music 0

Compliance Rate | 67%

Check
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Fig. 3. The workflow of the game
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Table 2. Results of the experiential accessibility evaluation

Success Failure
No. Category Task Analysis Steps No Cognitive | Physical Cognitive | Physical
: Other ; . Other
Constraints | Burden | Burden Failure Failure
Can the user recognize which menu item
; . 1,2 3
matches the customer’s order picture?
Can the user remember the recipe for the
2 1,3
’ Order menu to be prepared?
Confirmation | Can the user efficiently prioritize which
, . 2 3 3 1 1
customer’s menu to cook first?
Can the user efficiently prioritize which menu
) . 2 3 3 1 1
items to cook first?
2 Grilling Meat Can the uslelr drag. & drop the meat to the 1.3 1.2.3
correct position (grill)?
3 Plate Setup Can the user tap the plate to prepare it in 1.3 5
advance?
Can the user drag & drop the meat to the
4 Meat Plating correct position (plate) at the right cooking 1 1,2 3 3
time?
5 Garnish/Side Qan the user drag & drqp the garnish and 1 1,2 1.2 3 3 3
sides to the correct position (plate)?
Can the user drag & drop the prepared menu 1 1.2 1.2 3 3 3
) to the correct customer?
6 Serving
Can the user cook and serve all orders for
, 1 1,2 1,2 3 3 3
the given number of customers?
Can the user understand the reason for the 5 3 1
; Reward reward outcome?
Confirmation | Can the user plan how to achieve a better
2 3 1
result on the next attempt?
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Table 3. Pain points

RH-XH &

No. Category

Pain Points

Order
Confirmation

Physical burden (small buttons and
navigating order information)
Cognitive burden (simultaneous
processing of order information and
prioritization)

Experiential load (increased time
pressure)

2 Grilling Meat

Physical burden (repeated drag & drop)
Cognitive burden (calculating the required
number of meat pieces)

3 Plate Setup

Physical burden (precise positioning
required)

Cognitive burden (remembering the need
for plate setup)

4 Meat Plating

Physical burden (precise positioning
required)

Cognitive burden (calculating the required
number of meat pieces)

5 | Garnish/Side

Physical burden (precise positioning
required)

Cognitive burden (remembering cooking
recipes)

Experiential burden (anxiety over
mistakes)

High—load success (barely succeeded
through accidental actions)

6 Serving

Physical burden (precise positioning
required)

Cognitive burden (prioritization)
Experiential burden (fatigue and
frustration accumulated from repeated
mistakes)

High—load success (barely succeeded
through accidental actions)

Reward
Confirmation

Cognitive burden (identifying the cause of
the reward outcome)

Experiential burden (increased pressure
for retry)
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Table 4. Expert feedback and revisions

Related Items Expert Feedback Revision

1.21,2.11
simple structure”

Specific criteria needed for qualitative descriptions
such as “sufficient size and spacing” and “clear and

Referenced WCAG 2.2 (e.g., SC 2.5.8) and W3C
Cognitive Accessibility Design Pattern guidelines (e.g.,
expressing only one concept, providing text labels) in
the relevant items

222,231,282

multiple disabilities

ltems suggesting step—by—step separation of
simultaneously processed information could be read as
design requirements specific only to individuals with

Reframed as difficulty setting options for all users

2.4.2 from the perspective of difficulty levels

The practice support items may need to be considered

3.1.2,3.2.2,3.2.3,

Some items (e.g., disabling tension building effects,
disabling competitive elements) could be read as
eliminating the challenge of the game itself

Revised so that default values are maintained while
allowing users to adjust settings as needed

3.3.3

The appropriateness of sustaining immersion and
motivation as a guideline requires careful judgment, as
it may overlap with the game's inherent sustainability

Revised the expression from ‘sustained participation
support’ to recognizing achievements and providing
positive feedback
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Table 5. Guidelines of the inclusive mobile games

Domain(3) Category(12) Guideline(34) Type
1.1.1 Avoid / provide alternatives to requiring buttons to be held down; for each primary input
action (e.g., tap, long press, drag, swipe, pinch, multi-touch), provide an alternative input Specified
method (e.g., tap—based alternative, toggle control)
11 1.1.2 Ensure that multiple simultaneous actions (e.g., click/drag or swipe) are not required, and .
- ) L Retained
Input Diversity |included only as a supplementary / alternative input method
1.1.3 Ensure controls are as simple as possible, or provide a simpler alternative (e.g., simple .
Retained
mode)
1.1.4 Do not rely on motion tracking of specific body types (e.g., tilting, shaking) Retained
1.2.1 Include an option to adjust the game speed Retained
e 1.2.2 Do not make precise timing essential to gameplay; provide an option to adjust the level of
Sufficient Time | timing demands (e.g., game speed control, extended response time), or offer a skip / Specified
auto—complete mechanism for timing—critical sections
! ’ 1.3.1 Allow interfaces to be resized, and ensure responsiveness to OS accessibility settings (e.g., .
Physical . . . . Specified
oo iOS display zoom, Android font size)
Accessibility
1.3.2 Ensure interactive elements / virtual controls are large and well spaced, particularly on small
or touch screens; touch targets for primary interactive elements should be at least 44X44 CSS | Specified
o 1-3 pixels, with a minimum spacing of 8px between adjacent elements
Distinguishable - - -
1.3.3 Include a cool-down period (post—acceptance delay) between inputs, adjustable based on .
) - R Specified
the user's motor ability (default: minimum 0.5 seconds)
1.3.4 Make interactive elements that require accuracy (e.g., cursor/touch controlled menu Specified
options) stationary, maintaining consistent positioning across screen rotation and size changes P
1.4.1 Ensure the game interface operates without conflict with OS accessibility features (e.g.,
; . New
Switch Control, VoiceOver)
1'4, - 1.4.2 For in—game actions that cannot be performed through OS accessibility features, provide
Compatibility e - ) New
alternative input methods within the game itself
1.4.3 Provide compatibility with assistive technology devices (e.g., switches, joysticks) Retained
2.1.1 Use an easily readable default font size, and ensure responsiveness to OS accessibility -
. Specified
21 settings (e.g., large text mode)
Information 2.1.2 Ensure no essential information (especially instructions) is conveyed by text alone, reinforce )
" L Retained
Recognition with visuals and/or speech
2.1.3 Provide an option to turn off / hide background movement Retained
2.2.1 Use simple clear language, with each text prompt containing only one concept or o
: A Specified
instruction
2.2
Comprehension |2.2.2 Allow players to progress through text prompts at their own pace, and allow them to return .
- ) T Specified
& Readability | to previous text to review it
2.2.3 Provide pre-recorded voiceovers for all text, including menus and installers Retained
2.3.1 Allow the game to be started without the need to navigate through multiple levels of menus,
and provide a screen to inform or adjust accessibility—related settings (e.g., input method, Specified
difficulty, sensory options) before gameplay begins
2. 2.3.2 Indicate / allow reminder of current objectives during gameplay; when multiple objectives
COQ”'F'Y? exist simultaneously, ensure the status of each (e.g., in progress, pending, urgent) is visually Specified
Accessibility 2.3 distinguishable
Predictability ; ; ; ; ™
2.3.3 Indicate / allow reminder of controls during gameplay, accessible on demand by the player | Specified
2.3.4 Provide gameplay thumbnails with game saves, along with a brief summary of the previous Specified
play state upon resuming (e.g., star count, reason for failure) P
2.3.5 Include contextual in—game help / guidance / tips with specific content relevant to the e
L Specified
current task, rather than generic tips
2.4.1 Include interactive tutorials that introduce complex real—play situations (e.g., simultaneous Specified
54 processing, time limits) in a progressive structure after individual action learing
Practice Support | 2-4.2 Include a means of practicing without failure, such as a practice level or sandbox mode,
where the user can individually adjust difficulty components (e.g., time limit, number of Specified
simultaneous tasks, game speed)
2.5 2.5.1 Provide separate volume controls or mutes for effects, speech and background / music Retained
Sensory Control i
Options 2.5.2 Ensure sound / music choices for each key objects / events are distinct from each other Retained
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Domain(3) Category(12) Guideline(34) Type
3.1.1 In addition to challenge—based objectives, provide non—pressured objectives (e.g.,
3.1 exploration, collection, decoration)(3For competitive genres, apply through a separate mode New
Emotional (e.g., unranked mode, free mode))
Stability Support | 3.1 2 Provide an option for users to adjust the intensity of visual and gameplay elements that
) . . New
heighten tension (e.g., countdown Ul, screen effects, speed acceleration)
3.2.1 After failure, provide incremental rewards for partial success, or allow access to New
3; ) 3.2 subsequent content
Experiential

Accessibility | Fallure Recovery 1 3.2.2 Provide an option to tum off or reduce competitive elements (e.g., providing personal

Support growth information instead of comparisons)(3%For competitive genres, apply through a separate New
mode (e.g., unranked mode, free mode))
3.3.1 Provide customization elements that allow users to express their individuality (e.g.,
3.3 character appearance, workspace decoration, profile settings) New
Autonomous
Play Experience 3.3.2 Recognize user achievements and provide positive feedback (e.g., visual/auditory rewards New
for small successes, achievement history viewing)
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