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A Appendix of Extended Task Descriptions

This appendix aims to elaborate each core task from the core task list (Table 1 in the main material).
This includes the rationale behind each task image, the task criteria used to identify a task, input
and output modality task descriptions, and further elaboration of application and definition. The
material is designed to be useful as a starting point to further discuss or produce exhaustive reviews
of individual core tasks.

(1) Task Image: A proposed iconographic image representing the task’s main characteristics.

(2) Task type: Tasks can be either motor or mental tasks. Mental tasks imply only cognitive
work. Motor tasks imply motor control work in addition to cognitive work.

(3) Proposed Definition: For each task, the proposed final definition is shown along with other
definitions related to the pointing concept. When there are multiple definitions for a term,
we show only the most relevant definitions of the concept.

(4) Sub-concepts: An explanation of each conceptual element used in the iconographic image
of the task and terms related to it.

(5) Task criteria: A set of proposed abstract criteria which can be used to identify a given task.
The criteria are based on our own evaluations. Lists soft criteria ("May include..") and hard
criteria ("Must include..").

(6) Output/Input Modality Viewpoint: Tasks can be defined from either an input-device
or output-device viewpoint. For example, when defining pointing from an input-device
viewpoint, pointing refers to a user’s real-world interactions, but not necessarily how the
system augments these interactions (for example, pointing using a Nintendo Wii controller).
When defining pointing from the output modality viewpoint, it refers to user interactions as
they are portrayed on the screen or game. For example, users may point at 2D elements using
a virtual cursor controlled by arrow keys instead of a pointing device. The same task may
therefore change its definition in input modality viewpoint and output modality viewpoint.

(7) Application Areas: Exemplifies how the task concept’s has been reviewed, defined and used
in HCI and game scholarship.

(8) Related Definitions/Concepts: Relevant or closely aligned concepts dictionaries and from
the exemplified work (if any).

(9) Author Notes: Miscellaneous notes that may elaborate differences to other tasks or what
goes beyond scope of the definition.

(10) Game Examples: We collected screenshots of games showcasing each core task to contrast
different ways the tasks take shape in practice. Where possible, we primarily included games
available from web browsers or as free download, to allow readers to test the interactions.
The screenshots are shown for education and research purposes only and any depicted visual
asset belong to the respective cited copyright holder.
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A Core Task Analysis Framework for Gameplay

A.1 Aiming Task

Image: Task Type:
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Proposed Definition:

"Accurately pointing at a target (possibly using a device) and/or predict-
ing the collision between two objects, without outcome signification."

Definition adapted from Refai et al. [114] with terminological changes.

Sub-concepts:

(1) 'y Subject: The controlled object whose trajectory
will be determined in the aiming task.

(2) @ Target: destination, objective. The object which

the user aims to hit with the subject.

..... Predicted Trajectory: motion. A line indicating
the (invisible) trajectory the subject is predicted to
take in the aiming task.

(4) % Speed: Lines indicating the subject is in move-
ment, as a result of being cast.

Task Criteria:

(1) Must include deciding the subject’s course, based on
a prediction of collision between the subject and the
target without signification of the outcome.

(2) May include searching for a target.

(3) May include explicit subject activation (launch), after
which its (ballistic) trajectory cannot be manipulated.

(4) May include a temporal delay between aiming and
resulting target arrival feedback. During this delay
the subject moves on a trajectory towards the target.

(5) May include influence from environment factors such
as gravity or wind, hindering accurate predictability
of the outcome as known from e.g. pointing tasks.

Output Modality Viewpoint:

Aiming refers to an aiming interaction as they are portrayed
on the screen or game, where users’ aim determines the
outcome through an often unknown relationship. Aiming
is often used in context of e.g. throwing objects towards
other objects with emphasis on the need to determine how
to throw the object as being the challenge of the task.

Input Modality Viewpoint:

Aiming refer to users’ real-world interactions with de-
vices that facilitate the ability to aim, an interaction mostly
present in natural user interfaces like Kinect or with gesture-
based interfaces like Nintendo Wii, where it is possible to
buy hardware attachments for sports or shooting which
afford users to aim (see e.g. McArthur et al. [99]’s compari-
son).

Application Areas:

Aiming has been studied in relation to human sensorimotor
coordination in ball throwing in motor neuroscience [38].
Within HCI, game scholarship studied how to assist users in
aiming tasks, through environmental changes (e.g. gravity,
magnetic force) that makes aiming at targets easier [64, 81].
To our knowledge, only Refai et al. [114] has formally de-
fined aiming. We are not aware of any aiming task literature
reviews.

Related Definitions:

"To direct a course." (Dictionary Definition, Merriam Web-
ster)

"Accurately pointing at a target (possibly using a device)
and/or predicting the collision between two objects, with-
out feedback." Refai et al. [114].

Author Notes:

The emphasis in Aiming is that an object moves from A to B, with a supposed unpredictable course taken between
departure and destination and a small to long delay between user activation and feedback. In game environments,
these characteristics are represented by virtual tools (darts, arrows, canon balls) in combination with environment
and physics (wind, weather, gravity). Eliminating these factors, aiming tasks eventually becomes pointing tasks.

POWER]

Full Tilt! Pinball [G7]
Players aim by timely activating two
flippers to launch a ball towards score-

giving targets. minigolf course.

The Skyscraper Minigolf [G38]
Players aim by choosing a direction
and power level to fire a golf ball on a

Angry Birds [G18]

Players aim by dragging a slingshot
which flings a bird towards a construc-
tion site.
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A.2 Pointing Task

Image: Task Type:
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Proposed Definition:

"Accurately pointing at an accessible target with feedback about cur-
rent pointing position." [114]

Adapted from Refai et al. [114] with terminological changes.

Sub-concepts:

(1) « Subject: pointer, cursor. An object which
indicates user’s current position, often in the
form of a an arrow, dot or crosshair.

(2) @ Target: destination, objective. The object
which the pointer aims to point on.

(3) ~ Trajectory: motion. A line indicating the
distance the pointer has travelled, to indicate
that the pointer is in motion.

Task Criteria:

(1) Must include the presence of a pointer to help users assert
the trajectory needed and signify the outcome.

(2) Must include the need to move from a current position to
the target.

(3) Must include clear general signification of whether pointer
position and target position match.

(4) May include searching for a target if its position is unknown.

(5) May include providing confirmation when the user deems
the target found.

Output Modality Viewpoint:

Pointing refers to user interactions as portrayed in the game.
For example, users may point at 2D elements using a virtual
cursor controlled by arrow keys. In the output modality
viewpoint, this may be done through other means than
standard pointing devices.

Input Modality Viewpoint:

Pointing refers to users’ real-world interactions, but not
necessarily what these interactions are augmented into by
the system. For example, pointing at the Ul elements using
a nintendo Wii controller.

Application Areas:

Pointing is defined in the ISO 9241-9 "Ergonomic re-
quirements for office work with visual display terminals
(VDTs)" [52], and researched in context of input device
throughput using Fitts Law [50] in virtual 2D pointing
tasks [99], in 3D pointing tasks [28], and lots of kinematic
research [97, 119, 125]. In game contexts, pointing has
been evaluated to e.g. compare game hardware like thumb-
sticks [110] and addons like 'wiimote’ gun attachments [99].
Outside HCI contexts, pointing is studied in its gestural
form e.g. linguistics [66]. As a task, pointing has mainly
been defined through e.g. ISO 9241-9’s point-selection task
and standardized in HCI [125].

Related definitions:

"To indicate the position or direction of especially by ex-
tending a finger" (Dictionary Definition, Merriam Webster)
"[An] operation with a graphic user interface in which an
input device is used to move a small display image (such as
a pointer) to a specific location on the display". (ISO 9241-
9) [52]

"Accurately pointing at a target with feedback about cur-
rent pointing position." Refai et al. [114]

Related Concepts:

Pointing device: refers to hardware designed to control/solve
pointing tasks, like a mouse.

Point-and-click: refers to a game genre in which interactions
are made up of pointing and activation.

Target-to-target pointing task [76], Point & teleport locomo-
tion task [56], Point selection task (ISO 9241-9 [52])

Author Notes:

Unlike Aiming, Pointing matches where users’ intent to point to where they actually point. The pointing task
challenges players in where to point and how fast to point. Pointing often consists of Move actions, optionally
followed by an activation action to confirm the intended target.

Infection Detective [G17]

Players hover a looking glass over a
population to find and isolate infected
persons before the infection spreads.

Osu! [G14]
Players move their cursor to hit tar-
gets, steer sliders or spin spinners in  point at circular green targets amidst

synchronization to music.

<
L

i ~

Whack-A-Mole VR [G16]

Players move a crosshair around to

half-circular green distractors.
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A Core Task Analysis Framework for Gameplay

A.3 Steering Task
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Proposed Definition
"Moving or guiding a subject along a trajectory."
Definition by Refai et al. [114] with terminological changes.

Sub-concepts:

(1) Y Subject: The controlled object being
steered, vehicle, movable object or the users’
themselves.

2) A Obstacle: obstruction, barrier. Objects in
the environment which constraints or obstructs
the path to the users’ target.

(3) @ Target: destination, objective. The position
or direction which users’ aim to steer their sub-
ject to.

(4) , Trajectory: motion. A line between subject
and target indicating that the subject is in mo-
tion towards its target.

Task Criteria:

(1) Must include the presence of one or more obstacle constrain-

ing the user’s path to the chosen target.

(2) Must include the need to move from a current position to a

target position or target direction.

(3) Must include clear general signification of whether subject

position and target position match.

(4) May include a search for the target prior to or during steer-

ing, if its position is not known.

(5) May include providing confirmation when the user believes

the target has been found.

Output Modality Viewpoint:

Steering refers to the movement of a user-controlled vir-
tual object to a destination. For example, users may steer
a virtual car around a 2D or 3D environment to reach the
racing line.

Input Modality Viewpoint:

Steering refers to the users creating motion of themselves or
of physical objects. Some Virtual Reality games, for exam-
ple, require users to physically move around their physical
environment.

Application Areas:

In HCI, steering has been systematically explored via the
tunnel steering law [3], which applies to "trajectory-based
interactions’ such as steering in 2D and 3D space [3]. Within
games, various subtopics within steering has been explored,
such as semi-autonomous steering [87] (games) and input
device preferences for racing games [117, 135].

Related Definitions:

"To control the course of" (Dictionary Definition, Merriam
Webster [101]).

""Moving or guiding an object along a path. (Refai
et al. [114]).

Described as trajectory producing motion or constrained
motion by Accot and Zhai [3].

Related Concepts:

Movement Speed: The speed at which the object being
steered moves.

Tunnel width: In tunnel steering, the tunnel width directly
impacts the difficulty of a tunnel steering task [3].

Author Notes:

Steering tasks are characterized by obstacles present in the environment, requiring users to consider direction and
perform consecutive movement actions to steer around them.

Pixel Dungeon [G42] X-Moto
Players steer a character through the
underground, where time passes with

each grid-based move.

[G1]
Players steer a motocross by throt-
tling, braking and jerking it in a phys-
ically simulated side-view landscape.

Speed Dreams [G39]

Players steer a racing car along a race
track whilst being projected as the dri-
Vver.

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CHI PLAY, Article 292. Publication date: October 2024.



292:38

A.4 Drawing Task

Hougaard et al.

Image Task Type: Proposed Definition:
of Motor Task "Marking or laying out content in an area."
- Simplified description from Zabramski and Stuerzlinger [147].

Sub-concepts:

(1) 4 Subject: pointer, cursor, tool. the object which
manipulates the environment.

(2) @ Target: destination, objective. an area or position
in the environment being manipulated.

(3) 2} Content: depiction. That, which is added, re-
moved, or changed within the environment.

Task Criteria:

(1) Must include the presence of a subject (cursor) con-
trolled by the user, which manipulates the environ-
ment.

(2) Must include moving and activating the subject to
consecutively to create content.

(3) May include an intention to create patterns which can
be recognized as a depiction of an object of interest.

Output Modality Viewpoint:

Drawing refers to the task of visually laying out virtual
elements in an area using a virtual tool capable of manip-
ulating the virtual environment, by adding, removing or
changing it.

Input Modality Viewpoint:

Refers to users’ interacting with a virtual drawing board,
by holding a pen-like input device, mimicking the act of
drawing with regular pen and paper by recording sensing
position.

Application Areas:

In HCI, Zabramski and Stuerzlinger [147] have reviewed
drawing tasks in terms their formal boundary, their use in
HCI. They demonstrated how to analyse drawing tasks by
employing the W framework. Their definition describes
the use of a tool applied onto a medium. They evaluated
suitable input devices for drawing tasks [146]. Their review
of drawing tasks does not explicitly consider drawing from
input and output modality viewpoints. In game scholarship,
sketch-based gameplay has been used to motivate sketching
practice [145] (games).

Related Definitions:

"To create a likeness or a picture in outlines." (Dictionary
definition, Merriam Webster)

"The spatio-temporal interaction foregrounding the trace
of a trajectory performed by the user-controlled tool on a
medium." (Zabramski and Stuerzlinger [147])

Author Notes:

Drawing requires perfoming a series of well thought-through movements to arrive at a desired visual arrange-
ment. Although Accot and Zhai [3] claim their steering law applies to writing and drawing, this is later rejected
by Zabramski and Stuerzlinger [147] in their review of drawing tasks.
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Line Rider [G43]

Players draw lines to form a landscape,

on which a character will ride a sled.
timeframe.

Quick, Draw! [G12]
Players draw an object while a ma-
chine attempts to guess it in a limited

g

Y/
Happy Glass [G37]
Players draw lines strategically to

guide as much water as possible into
a glass.
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