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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee Technical Committee ISO/TC  159, Ergonomics, 
Subcommittee SC 4, Ergonomics of human–system interaction, in collaboration with the European Committee 
for Standardization (CEN) Technical Committee CEN/TC 122, Ergonomics, in accordance with the Agreement 
on technical cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 9241-161:2016), which has been technically 
revised.

The main changes are as follows:

—	 revision of terms and definitions clause;

—	 addition of information on the relationship of input techniques and visual user-interface elements;

—	 revision of states of visual user-interface elements;

—	 addition of user-interface elements;

—	 revision of guidance on user-interface elements.

A list of all parts in the ISO 9241 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

In different communities in the interactive system development ecosystem, the use, the names and the 
understanding of user-interface elements differ significantly. One of the results is that users must cope 
with elements which differ in terms of keyboard entry and control, mouse behaviour, visual presentation 
of functionality and different options to control elements. Consistent element behaviour, functionality 
and rendering is crucial for the usability of user interfaces. This causes added efforts in all stakeholders 
in human-centred design activities, since this multitude must be managed in order to ensure high-quality 
collaboration of various specialists. Especially in the light of new emerging user-interface concepts and 
designs, a common definition of visual user-interface elements and the rationale for their selection as well 
as their use can be regarded as an effort to sustain cooperation and ensure a sound basis for professional 
conversation. This document, covering visual user-interface elements, in no way predetermines a visual 
style of the elements themselves, thus avoiding impressing determinants in creation, brand usage and 
style development, as outlined in Figure  1. In addition, this document is laid out in an independent of 
platform specifics, so that no specific industrial user-interface style-guide, implementation technology or 
development process must be observed in order to conform to this document.

This document aims to provide information on visual user-interface elements to help those responsible for 
managing software design and re-design processes, create user interface specifications, guidelines, style-
guides, design systems and visual concepts to identify, plan and design effective, efficient and satisfactory 
interactive systems.

Visual user-interface elements described in this document complement existing systems design approaches, 
methods or processes. They can be referenced in any kind of user interface strategy, regardless of the 
technology used for the user interface.

This document provides a comprehensive list of generic visual user-interface elements in whatever context 
these elements are being implemented. The guidance given in document is intended to be used in conjunction 
with other guidance on interaction techniques in the ISO 9241 series. It recognizes that additional elements 
can evolve. It also addresses derivates, compositions (assemblies) and states of user-interface elements.

The information in this part of ISO 9241 is intended for use by those responsible for the selection and 
implementation of visual user-interface elements in interactive systems and for evaluating user interfaces. 
It is intended for use by those planning and managing platform specific aspects of user interface screen 
design. It also provides guidance for human factors and ergonomics and usability professionals involved 
in human-centred design. It addresses technical issues only to the extent necessary to allow users of this 
document to understand the relevance and importance of a consistent interface element usage and selection 
in the design process as a whole.

Figure  1 shows an overview of different visual user interface properties that are used to build a user 
interface design.

Figure 1 — Overview of different visual user interface properties

xi
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International Standard ISO 9241-161:2025(en)

Ergonomics of human-system interaction —

Part 161: 
Visual user-interface elements

1	 Scope

This document specifies requirements and provides recommendations for the selection, usage and 
dependencies of visual user-interface elements and their application. This document is concerned with 
visual software components of interactive systems to make human-system interaction usable.

This document is applicable regardless of a fixed, portable or mobile interactive system, or cross-device use.

It does not provide detailed coverage of the methods and techniques required for design of visual user-
interface elements. This document does not address implementation (e.g. graphical design of elements) 
and interaction details for specific input methods or technologies. It does not cover decorative user-
interface elements that are intended to address solely aesthetic (hedonic) qualities in the user interface e.g. 
background images.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements of this document. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies.

ISO 9241-171:2008, Ergonomics of human-system interaction — Part 171: Guidance on software accessibility

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
accessibility
extent to which products, systems, services, environments and facilities can be used by people from a 
population with the widest range of user needs, characteristics and capabilities to achieve identified goals in 
identified contexts of use

[SOURCE: ISO 9241-112:2017, modified — Note to entry deleted.]

3.2
default action
operation predefined for an object or set of objects (including an entire dialogue box) that will take place 
when the user actuates the default action mechanism

EXAMPLE	 ln a search application, pressing the ENTER key activates the search.

[SOURCE: ISO 9241-143:2012, modified — Example added.]
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3.3
canvas
area on the screen that is used to present or manipulate data, user-interface elements or to collect user input

3.4
dialogue
<interactive systems> exchange of meaningful information between a user and an interactive system as a 
sequence of user actions (inputs) and system responses (outputs) in order to achieve a goal

3.5
form element
user-interface element applicable to forms

[SOURCE: ISO 9241-143:2012]

3.6
form
structured display of fields and other user-interface elements that the user reads, fills in, selects entries for 
(e.g., through choice buttons or radio buttons), or modifies

[SOURCE: ISO 9241-143:2012]

3.7
hover area
area of the user interface that is sensitive to an overlying pointer

Note 1 to entry: In touchscreen interfaces, often hover events are not used. Alternative means to signify the respective 
element should be considered.

3.8
hover effect
change of the user-interface element representation triggered by overlying pointer

3.9
list
set of items

Note 1 to entry: A list can be sorted or unsorted, depending on the task.

3.10
navigation
moving from one user-interface element to another within a user interface and to move throughout an 
interactive system

3.11
picker
selector
chooser
user-interface element that provides means of selection of formatted data

Note 1 to entry: Examples of formatted data are colour values, dates, times.

3.12
pointing device
device that translates a human controlling operation to a controlling operation of a pointer on the display

Note 1 to entry: Depending on the applied technology, not only machine devices but also parts of the human body (e.g. 
fingers, arms) can currently be used as pointing devices.

Note 2 to entry: Almost any hardware can be used to control a pointer with the appropriate software.

2
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3.13
state
distinct condition of an object

[SOURCE: ISO 11064-5:2008 modified — Note to entry deleted, and status removed.]

3.14
task object
construct and its attributes presented in the user interface, required by the user during the completion of 
one or more tasks with the interactive system

Note 1 to entry: Task objects are composed of visual user-interface elements.

EXAMPLE 1	 A boarding pass within an airline application is a task object.

Note 2 to entry: Task objects are accompanied by tools that enable the user to perform necessary operations on the 
task object.

EXAMPLE 2	 Tools used with a boarding pass enable the user to print the boarding pass, to save a boarding pass as a 
PDF file, or to show the departure time of the flight.

3.15
user-interface element
basic entity of the user interface

Note 1 to entry: User-interface elements are used to specify and design information objects and functions presented 
on the user interface.

Note 2 to entry: User-interface elements can be interactive or not.

EXAMPLE 1	 Text, hyperlink, button.

EXAMPLE 2	 Text is not interactive. Hyperlinks are interactive.

3.16
user interface pattern
composition of user-interface elements for a specified purpose, that can be reused across a variety of 
contexts of use

EXAMPLE 1	 The user-interface elements in an online shop are optimized for the success of the check-out process.

EXAMPLE 2	 The composition of user-interface elements to manipulate and to close a window.

4	 Accessibility

Software that provides user-interface elements shall use the accessibility services provided by the platform 
to cooperate with assistive technologies. Refer to ISO 9241-171:2008, 8.5.3 for further information.

Visual user-interface elements will also be used by users unable to interact with them in a visual way.

All visual user-interface elements shall provide alternative text to support accessibility. See ISO/IEC 20071-11 
for guidance on text alternatives to images.

User-interface elements shall conform to ISO 9241-171.

NOTE	 Conformity with ISO 9241-171 implies that every applicable requirement and every applicable 
recommendation is met. See ISO 9241-171:2008, 7.2 for details.

5	 Compositions of visual user-interface elements

Visual user-interface elements are typically used in conjunction with one another to either compose a task 
object (such as a letter, sales order or a document) or to compose a tool or executable function (such as a 
print dialogue or a search tool).

3
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User-interface elements are the basis to construct both, user interface design patterns as well as operating 
functions needed in a specific context of use. User interface patterns are general solutions to commonly 
occurring design problems across many specific contexts of use.

EXAMPLE 1	 Wizards are a design pattern for assisted task completion that solve the design problem. It is 
appropriate to guide users through an unknown or strictly sequential procedure in steps that are logical to the users.

Operating functions are the task objects and tools needed in a specific context of use. Task objects and 
tools are compositions of visual user-interface elements that have a specific meaning to the user within the 
context of each task that the user performs with the help of the interactive system.

EXAMPLE 2	 Using an e-mail client, the user interacts with e-mails (task object). The tools needed by the user, that 
allow operations on e-mails are “create”, “send”, “reply to”, “move to folder” etc.

NOTE	 This document does not give further guidance on user interface patterns, task objects and tools, as they are 
context specific.

6	 Relationship of input techniques and visual user-interface elements

Visual user-interface elements can be operated by various input techniques, including:

—	 typing (e.g. using keyboard);

—	 pointing (e.g. using mouse, pens, gesture recognition, eye tracking);

—	 gesturing (e.g. hand movement, movement of the body);

—	 speaking (e.g. voice commands);

—	 thinking (e.g. brain-system interfaces).

User-interface elements shall be operable by the input techniques available in the interactive system.

NOTE 1	 Interactive operability is important in order to support accessibility needs (see ISO 9241-171).

Input methods may be used singularly or in combination.

Some input techniques use specific user-interface elements.

EXAMPLE 1	 Keyboard use requires a clear visualization of the input focus where interaction takes effect.

Use of a pointing method (either mouse or pen, or both) requires a visual pointer to indicate the virtual 
position of the device where interaction takes effect.

Due to direct manipulation, touchscreens do not require a pointing device.

EXAMPLE 2	 If a keyboard is provided, check boxes are accessible by the keyboard. Checking and unchecking a 
check box is realized with the use of the same key.

EXAMPLE 3	 If a pointing device is provided, check boxes are accessible by the pointing device.

NOTE 2	 For touch input, a minimum user-interface element size is to be provided to ensure effective use of the user 
interface.

NOTE 3	 Different platforms have different strategies to implement accessibility of user-interface elements, and 
these differ further based on the type of disability. The ISO/IEC 13066 series includes technical reports on different 
platform specific accessibility APIs.

7	 States of visual user-interface elements

A user-interface element may have the following different states depending on system status and user 
interaction. Each state shall be visually clearly distinguishable from all other states. States listed together in 

4
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a single item within the following list are mutually exclusive. There may also be other states beside the ones 
listed below.

Interaction possibilities include:

—	 Visible vs. invisible: user-interface element is visible vs. not visible by the user.

—	 Enabled vs. disabled (available for use vs. unavailable for use): user-interface element is able to receive 
user interaction or not able to receive user interaction.

—	 Editable vs. not-editable (read-only): user-interface element allowing content to be edited or not.

Feedback on current user interaction:

—	 Hovered vs. not-hovered: the cursor of a pointing device is located visually “over” the visual user-interface 
element (the element’s hover area) vs. it is not visually placed over the user-interface element, which then 
presented with a visual hover effect.

—	 Pressed vs. not-pressed: user-interface element (e.g., a button) visually appears as pressed vs. not 
pressed.

—	 Focused vs. not-focused: keyboard events are assigned to the user-interface element vs. keyboard events 
are not assigned to the user-interface element, whereas only one user-interface element can be in focus 
at a time.

Selection:

—	 Selected vs. not-selected: user-interface element has been selected or not been selected.

—	 Checked vs. not-checked vs. conditionally checked: user-interface element value has been set vs. has not 
been set vs. represents a group of elements with both checked and unchecked status.

View on the UI element:

—	 Collapsed vs. expanded: user-interface element is displayed with minimized vs. maximized space 
consumption.

—	 Maximized vs. minimized: user-interface element appears in the state in which it occupies the largest 
visual area vs. it is in a state where it occupies the smallest visual area or is even only represented with 
another user-interface element.

Other attributes:

—	 Filled vs. empty: user-interface element contains content vs. it does not contain content.

—	 Valid vs. invalid vs. not-validated.

—	 Visited vs. not-visited.

—	 Masked vs. unmasked.

8	 Describing visual user-interface elements

The description of each user-interface element in this document is structured into the following sections:

—	 Description:

—	 A short explanation of the element and its purpose.

—	 Components:

—	 A list of visual assets or user-interface elements from which the respective user-interface element is 
assembled.

5
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—	 An illustration as one example (if applicable) of the user-interface element that indicates also the 
components of the element with additional text describing the illustration. The illustration is not 
intended to constitute design guidance.

—	 States:

—	 A list of different states that can be assigned to the user-interface element. For each user-interface 
element described, the states listed are the standard or minimum set; additional states are possible 
depending on the design solution.

—	 When to use (user-interface element name):

—	 Identification when the element is the appropriate choice (or not).

—	 Identification of alternative elements to achieve the same results.

—	 How to use (user-interface element name):

—	 Guidance on how the user interacts logically with the element.

—	 Guidance on how to incorporate the element into the user interface design.

NOTE	 Platform specific user-interface guidelines can constrain the location or use of user-interface elements.

9	 Visual user-interface elements

9.1	 Accordion

9.1.1	 Description

An accordion is an assembly of multiple collapsible containers that each present a group of user-interface 
elements.

An accordion is either vertically or horizontally arranged. It expands therefore vertically or horizontally.

9.1.2	 Components

An accordion consists of the following components (as shown in Figure 2):

a)	 a number of collapsible containers;

b)	 container label, describing the section;

c)	 means to collapse and expand the container;

d)	 canvas, displaying container content.
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Figure 2 — Example of a vertically expanding accordion

9.1.3	 States

The accordion itself can have the following states:

—	 Enabled or disabled.

—	 Maximized or minimized.

The containers of the accordion are collapsible, i.e. they can be in either collapsed or expanded mode. 
Depending on the implementation of the accordion, 0, 1, or multiple containers can be expanded at a time.

9.1.4	 When to use an accordion

An accordion is an applicable design solution, if both of the following conditions are true.

—	 The available space is limited (it is not possible to display all panes at once).

—	 The set of panes is static.

In the case that one or both conditions are not met:

—	 Space is not limited:

—	 Consider using a group.

—	 The set of panes is variable:

—	 Consider using list or table with detail display for selected rows.

—	 Alternative user-interface elements in case of restricted space:

—	 Consider "hierarchical list";

—	 Consider "menu";

—	 Consider "tab set"; or
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—	 Consider other mechanisms to select from a set of views. User-interface elements for selection are 
combination box, check boxes, radio buttons, and toggle buttons.

9.1.5	 How to use an accordion

The interaction that expands a pane of an accordion shall be the same as the interaction that closes a pane of 
an accordion.

9.2	 Analogue form element or slider

9.2.1	 Description

An analogue form element is a user-interface element that allows the user to select a value within a 
continuous range.

EXAMPLE	 Rotary dials, slider.

9.2.2	 Components

Components of an analogue form element depend on the design solution applied. Common to all design 
solutions are (as shown in Figure 3):

a)	 label;

b)	 means to change data in a bi-directional way;

c)	 output pane showing the current value of the data (e.g. percentage or tick marks).

Figure 3 — Example of an analogue form element (slider)

NOTE	 The handle (the mean to change data) is moved along an horizontal axis, visualized as a bar, to increase or 
decrease a value represented as percentage.

9.2.3	 States

An analogue form element can have the following states:

—	 Enabled or disabled.

—	 Focused or unfocused.

—	 Hovered or unhovered.

—	 Pressed or unpressed.

9.2.4	 When to use an analogue form element

An analogue form element is an applicable design solution, if the following conditions are true:

—	 bounded values are needed as input to the system;

—	 changing values where continuous, immediate feedback is needed about the value setting’s effect;

—	 enough space in one direction in case a slider or similar design solution is used;
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—	 enough space to visualize values.

In the case that one or both conditions are not met, consider stepper.

Alternative user-interface elements in case of restricted space, consider entry fields.

9.2.5	 How to use an analogue form element

An analogue form element should be used for input only.

9.3	 Avatar

9.3.1	 Description

An avatar is a representation of a real or artificial person within an interactive system. The representation 
is usually realized using graphics or photographs.

9.3.2	 Components

Components of an avatar depend on the design solution applied. Common components to all design solutions 
are (as shown in Figure 4):

a)	 Representation of person.

b)	 Label.

Figure 4 — Example of an avatar in a virtual environment.

NOTE	 In this figure, a label is used to identify the person (Merlin), that is being represented by the avatar.

9.3.3	 States

An avatar can have the following states:

—	 Enabled or disabled.

—	 Focused or unfocused.
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—	 Hovered or unhovered.

—	 Pressed or unpressed.

—	 Visible or invisible.

9.3.4	 When to use an avatar

An avatar is an applicable design solution, if one or all of the following conditions are true:

—	 Users collaborate using an interactive system.

—	 Users must know with whom they interact.

—	 Users must disguise their identity during interaction with other users.

9.3.5	 How to use an avatar

An avatar should be presented in a way that is not too distracting to the user.

Avatars that do not represent real persons shall be presented in a way that clearly communicates to the user 
that this avatar is represented by an automated system.

9.4	 Badge

9.4.1	 Description

A badge is a visual user-interface element that is used to highlight other visual user-interface elements or 
content with short additional information. This information can be (single or combinations of):

—	 Colour to guide awareness.

—	 Numbers to show contextual information.

—	 Text to inform users about contextual information.

—	 Graphics.

9.4.2	 Components

Components of a badge depend on the design solution applied and even more on the type of information they 
are to highlight. Common to all design solutions are (as shown in Figure 5):

a)	 Canvas of badge.

b)	 Information, that highlights contextual meaning.

Figure 5 — Example of a badge

NOTE	 In this figure, a label is used to identify the person (Merlin), that is being represented by the avatar.
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9.4.3	 States

A badge can have the following states:

—	 Enabled or disabled.

—	 Visible or invisible.

9.4.4	 When to use a badge

A badge is a suitable design solution when one or more of the following conditions are true:

—	 When a user-interface element must be highlighted.

—	 When information or content on the user interface must be highlighted.

—	 When a likely user action is expected and the user is to be notified about relevant context related 
information.

9.4.5	 How to use a badge

A badge shall be presented in a way that clearly differentiates the badge from the user-interface element, to 
which the badge is attached to.

If a badge is attached to an enabled user interface element, the interaction of the user with that user interface 
element should result in a situation in which the user can act, see, perceive or decide upon the information 
the badge was highlighting.

9.5	 Breadcrumb

9.5.1	 Description

A breadcrumb consists of a sequence of links to either:

—	 sections within an interactive system that are hierarchically located one level above, starting from the 
current section in which the user is located (hierarchical breadcrumb);

—	 sections within an interactive system that the user has visited prior to the current section (historical 
breadcrumb).

9.5.2	 Components

A breadcrumb has the following components (as shown in Figure 6):

a)	 Links.

b)	 Separator, that distinguishes the links and their position in the sequence.

c)	 Current position of the user within the interactive system (optional).

Figure 6 — Example of a hierarchical breadcrumb
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