
Interaction Design Principles, Theories, and Guidelines
Care was taken to ensure critical design principles, theories, and guidelines were addressed
when designing the proposed interface and interactions. Below are descriptions of four of these
most relevant to the project at hand.

Nielsen’s Heuristics
Nielsen’s Heuristics for Usability are a foundational set of principles for evaluating and
enhancing the usability of a variety of interfaces and tools (Nielsen, 2020). Each principle is
addressed below along with a description of how it is addressed in the proposed design.

● Visibility of System Status
○ This principle states that an interface should always inform users about what is

going on through feedback mechanisms.
○ In the proposed design, this is employed by providing clear instructions to users

regarding options for searching and browsing. Should errors occur, these will be
immediately indicated to the user.

● Match between System and Real World
○ This principle indicates that the language used in the design should match that of

the user instead of using complex jargon.
○ In the proposed design, the language used will be appropriate for the tasks the

user is completing and will, as much as possible, refrain from the use of complex
jargon.

● User Control and Freedom
○ This principle states that users should be given the option to undo an action or

leave a process.
○ In the proposed design, users can use the main menu to navigate to the home

screen or use the back button to leave an unwanted screen.
● Consistency and Standards

○ According to this principle, designs should follow industry conventions so that
users do not have to wonder about what certain words mean or what certain
actions achieve.

○ This is achieved in the proposed design by maintaining consistent placement of
elements such as the search box within different volumes, next and previous
buttons, and the like. Additionally, industry-standard terminology is used
throughout the interface, ensuring that users don't have to decipher unfamiliar
terminology.

● Error Prevention
○ This principle explains that designs should do their best to prevent errors from

happening, such as slips and mistakes.
○ This is achieved in the proposed design by providing tooltips for interactions that

could result in the most errors, such as viewing and searching within a volume, to
help users understand how to use the system.
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● Recognition Rather than Recall
○ According to this principle, the design should make elements, actions, and

options visible to the user to minimize the amount of content they have to
remember from one part of the interface to the next.

○ In the proposed design, clear instructions and visual cues or signals will be
integrated to minimize the amount of content a user has to remember.

● Flexibility and Efficiency of Use
○ This principle indicates that processes should be flexible so that users can

employ whichever method works best for them.
○ In the proposed design, this is most evident through the searching tools versus

the browsing tools. More experienced users might know the exact volume or
document they need and can access that quickly with a keyword search. Some
users, whether more inexperienced or those with less specific goals, may prefer
browsing collections based on criteria.

● Aesthetic and Minimalist Design
○ According to this principle, interfaces should only contain information that is

relevant to the user or needed. Irrelevant or unneeded information diminishes the
visibility of more important information.

○ In the proposed design, efforts will be made to ensure no irrelevant information.
Elements and content will only be included if they aid in usability or support
users’ goals.

● Help Users Recognize, Diagnose, and Recover from Errors
○ According to this principle, error messages displayed to users should contain

plain language and clearly describe the problem as well as suggest a resolution
to said problem.

○ In the proposed design, the interface will display relevant error messages when
needed to clearly illustrate the problem and provide a suggestion for resolving it.

● Help and Documentation
○ This principle identifies that an effective system provides documentation that

helps users to achieve certain objectives.
○ In the proposed design, tooltips also address this need. These display for the

most complex interactions, viewing and searching within a volume, to help users
understand how to use the system. Experienced users can bypass these if
needed.

Managing Cognitive Load
Cognitive load theory refers to the framework that explores how the cognitive system processes
information as well as the impact of cognitive load on a variety of tasks. This theory identifies
three types of cognitive load: intrinsic, extraneous, and germane (Sweller, 2011). By addressing
these effectively, the user experience can be optimized by minimizing the cognitive effort
required to complete tasks in the system. To some extent, addressing each of Nielsen’s
heuristics will help manage cognitive load, but additional methods for addressing each type are
identified below.
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● Intrinsic Cognitive Load
○ In interface design, this refers to the inherent complexity of a task.
○ Intrinsic cognitive load is addressed in the proposed design by providing

straightforward options for users to complete a task. Tooltips are embedded to
help users understand the capabilities of specific tools and effective use of them.
Additionally, clear instructions are provided where appropriate to help users with
a task.

● Extraneous Cognitive Load
○ This is the difficulty of completing a task due to elements that are not directly

related to the task at hand.
○ To manage cognitive load, a minimalistic interface will be used that excludes

content not directly related to the content or goals of the users. Furthermore,
efforts will be made to ensure the layout of the interface is logical and
unconfusing.

● Germane Cognitive Load
○ This is the cognitive effort required to integrate new information into schemas.
○ This is not a direct requirement of utilizing the interface.

Organizational Schemes and Structures
When it comes to information architecture, organizational schemes and structures help to
organize the content so that users can effectively access the information and resources they
need to achieve their goals (Affairs, 2013; Affairs, 2014). Below are the organizational scheme
and structure leveraged in the proposed design.

● Task-Oriented Scheme
○ In the proposed design, users are typically performing specific tasks. For

example, users either search for a volume using keywords or browse collections,
open and explore a volume, search within the volume, and download the volume.
All of these are highly task-focused, and, thus, the organization of the design is
meant to facilitate the completion of these tasks. Each page has different
functionalities that a user can leverage to address their goal.

● Hierarchical Structure
○ The act of searching within a volume or archival document is very hierarchical in

nature. This is apparent when users select a collection, open one or more
volumes of that collection to find information they need, and then further interact
with that volume. This process of locating a collection and then working within
individual volumes in that collection reflects a clear hierarchy that mirrors the
organizational structure of the proposed design. This structure allows users to
methodically explore and locate the information they need.

Additionally, users can search for volumes by keyword without having to browse
through the collections. This is essentially a different path on the hierarchical
structure that allows for direct access to the volumes, which may be preferred for
more experienced users.
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Gestalt Principles
In order to ensure that users are able to interact with the content in an intuitive manner, Gestalt
principles are leveraged. These principles describe how people perceive objects and patterns.
These are often used in interaction and interface design to help users understand the
presentation of content, but they can also increase aesthetic appeal (Interaction Design
Foundation, 2016). While all twelve of the principles are important, below are the ones most
applicable to the proposed design.

● Common Region
○ The proposed design places elements that are related to one another in close

proximity in a defined region to communicate their relationship.
○ For example, volumes on a will be presented individually in search results but

also grouped so that users clearly understand that grouping represents the
volumes of the collection that can be selected for further investigation or review.

● Similarity
○ Elements of the interface that have similar function or meaning will be presented

with similar visual characteristics, such as size, shape, color, and the like. For
example, buttons will all have similar styling.

● Continuity
○ The design will employ a consistent layout and visual flow. When users browse

through collections and interface with volumes, they will be greeted with a
uniform presentation style and navigation pattern. The design of pages will also
have a layout that conveys the logical flow of information and the path that should
be followed to reach the end of the page.

● Figure-Ground
○ Efforts will be made in the design to ensure that there is a clear distinction from

the content, or the foreground, and the background. For example, a light-colored
background will be used with darker text. Interactive elements such as buttons,
search boxes, clickable icons, and the like will be designed so that they have
appropriate contrast against the background.

● Symmetry and Order
○ In the proposed design, pages will be designed with appropriate amounts of

symmetry, order, and balance to ensure that the interface is visually appealing
and that users are able to identify relationships between content as appropriate.
This will also support efficient navigation among users.
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