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1. Introduction

 

APIs are at the centre of software development nowadays. They enable developers to share their 

code and reuse code that others build (Jin et al. 2018). The API reference documentation is a 

starting point for developers. It explains how to use APIs and drives adoption. 


According to the 10th Nielsen’s usability heuristic, “Even though it is better if the system can be 

used without documentation, it may be necessary to provide help and documentation. Any such 

information should be easy to search, focused on the user’s task, list concrete steps to be carried 

out, and not be too large.” (Joyce, A. 2020)


Shell API Portal helps developers build custom applications utilising Shell APIs. Shell APIs allow 

accessing tools and data, like customer, invoice or transaction data. Each Shell API is documented 

in three tabs: Overview, Specification and Interaction, containing a large volume of technical 

information.


Our goal is to reduce cognitive load, promote self-service and improve access to the API 

information on Shell API Portal so the developers can faster deploy their applications.


First, we will define who our audience is, then outline cognitive psychological theories, evaluate the 

existing Portal, and propose a redesign.


Shell API Portal link: https://developer.shell.com/
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Fig.1.1 Shell API Portal in Feb 2022 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2. The Audience of Shell API Portal


We assume that the audience of Shell Developer Portal will include: external API consumers, 

internal API consumers, internal API producers, content creators, and infrastructure providers. 


 In this project, we are focusing on External API Consumers. To better understand their needs and 

goals, we created a proto-persona.


Fig.2.1 Proto-persona - External API Consumer
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Meng et al. (2018), in the paper “How Developers Use API Documentation: An Observation Study”, 

investigate how developers use API documentation and what type of problems they face. He states 

that developers often face issues when learning new APIs due to the content and structure of the 

documentation. It usually doesn’t match the expectations and workflows of the users. The most 

frequent response of the study participants was that the content was not organised to allow 

efficient access.


Meng et al. (2018) point out that there are two approaches when using API Docs - opportunistic 

and systematic. Opportunistic developers work more intuitively, they don’t follow and double-check 

the documentation, and they don’t mind making errors. They need a general overview of the API 

and direct access to documentation, and they search for specific information.


As a result of the study, Meng et al. (2018) suggest these key points when designing API 

documentation:


To enable efficient access to relevant content: 


• Structure content according to API functionality (e.g. Locations, Mobility, Payments, etc.) rather 

than the content domain of the API (e.g. Samples, Concepts, etc.


• Present conceptual information integrated with related tasks or show usage scenarios where 

knowledge of these concepts is needed. 


• Provide clear navigation and a powerful search function.


To facilitate initial entry into the API:


• Provide clean and working code examples demonstrating the intended use of the API (starting 

point for developers).


• Provide relevant background knowledge. 


• Connect concepts to code by using appropriate code examples.


To support different development strategies (opportunistic and systematic):


• Enable selective access to code, and distinguish code examples from the text. 


• Signal text-to-code connections (like colour-coding).  


• Provide important information redundantly (e.g. comments in the code). 


• Enable fast use of the API for both opportunistic and systematic developers.   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3. Cognitive Psychology Theories

 

Cognitive psychology focuses on how people think. With cognitive psychology, we try to 

understand the processes in the brain, like the perception of the environment, attention to 

information, problem-solving, and use of language or decision-making.


Cognitive psychology can contribute to UX design quality and help create a better user experience. 

UX design and psychology have a common goal - to understand patterns of human cognition, the 

user's needs, and the decision-making process.


According to Baddeley's theory (Baddeley, 2005), two kinds of memory are "short-term" and "long-

term". "Long-term" memory or working memory is responsible for decision making and behaviour, 

and "short-term" memory maintains information without manipulation, problem-solving and direct 

interaction (Smith, 1999). 


Cognitive Load Theory


Cognitive load is the processing effort of the brain to make sense of the information. To hold that 

information for a short time, we use working memory. Our processing capacity is limited and 

vulnerable to overload, especially when learning complicated new concepts. It requires an extra 

effort from the learner to process the information (Vinney, 2020).


Cognitive load is affected by the number of units interacting with each other in the working 

memory. The more information the person takes in, the more likely it will not be retained. To 

improve learning, we need to manage cognitive load efficiently.


We can perform a visual and verbal task simultaneously, but it is more challenging to perform two 

visual functions simultaneously as they interfere. (Cognitive Psychology in UX - How to Use Your 

Short Term Memory, 2018)


According to Miller (1956), “seven is the magic number”- the amount we can remember. Miller’s 

Law states that our short-term (working) memory can hold simultaneously seven elements +/- 2.


Cognitive Load and API Documentation


As Hogan (2021) describes in her article, learning and doing are primary goals of the users of 

technical documentation. To accomplish their goals, they need to read the documentation. Reading 

is a cognitive behaviour in which perception, recognition, encoding, storing, and retrieving 

information from memory, and complex forms of reasoning and problem-solving (Hogan, 2021). 

Good documentation should support the cognitive processing of technical knowledge. Hogan 
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(2021) recommends “consider how much information or technical content is just enough for the 

user to receive, learn, and take action”. 


According to Malhotra (2021), the time to find an API function in the documentation depends on 

working memory. It might be difficult for developers to find the correct function without knowing its 

name, but they might know a partial type signature. Developers should have easy access to that 

information in the reference documentation. 


Crichton (2020), in his white paper “Documentation Generation as Information Visualization”, 

recommends two ways to support easy access to information about functions - scanning and 

searching. Scanning is just looking for the relevant content on the page; searching can be done 

with a Ctrl+F shortcut or via a search engine. Crichton also says that reference documentations 

often have too much content to scan the information, and they do not provide interfaces to search.


According to Crichton et al. (2021), programmers can hold seven variables in their working memory 

before making significant recall errors. Regarding program tracing, it is a highly intensive working 

memory task and “it is hard to remember a lot of state,” and different tracing strategies showed a 

similar number of memory errors.


Minimising Cognitive Load


“We can’t change the actual processing power of our users. What we can do is get to know their 

limits, and minimise their processing efforts.” (Margot, 2019)


We cannot completely eliminate the cognitive load, but we can minimise it. Minimising cognitive 

load helps with learning and remembering things. There are three types of loads, which have 

different characteristics when the brain processes information.  

 

1. Intrinsic Cognitive Load - is associated with the nature of the subject that the learner finds 

challenging and represents the difficulty or complexity of a certain task. It depends on the learner’s 

prior knowledge, aptitude and capacity for learning. 

Psychologist Jean Piaget came up with ideas of schemas, which are ways of organising information 

and knowledge (Boogaard, n.d.) - cognitive learning theory. When we are learning, our brain takes 

in information and processes it. Then we reorganise that information, find new explanations and 

alter old ones in our memory. That influences future learning. 

“only be altered by changing the nature of what is learned or by the act of learning itself.” Sweller 

(1988). We need to manage the intrinsic load.


2. Extrinsic Cognitive Load - is generated by the way information is presented and by the 

unneeded information that interferes with the learning process. Unnecessarily confusing and 
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complicated learning methods cause that load, for example switching between resources.  

We need to optimise extrinsic load.


3. Germane Cognitive Load - refers to the work we need to put in to construct a long-lasting store 

of knowledge. It involves developing patterns to organise information, and it contributes to 

learning. We need to promote germane load.


According to Sweller (1988), we can improve learning by reducing cognitive load in instructional 

design. Sweller studied the mental paths that aid in the understanding of messages. Understanding 

is influenced by the way content is presented to the viewer. 

Working memory capacity is anywhere from two to nine items, but we can use “chunking” to 

increase the number of items. Chunking is combining information, and it reduces the cognitive 

load. 

We might want to consider grouping some of the content in the documentation to help the user. 

We might also break up text with meaningful subheadings to help users scan the content. White 

space between content helps users memorise the information (Hogan, 2021). 

The Principle of Least Effort


The principle of least effort was first discovered in 1894 by French philosopher Guillaume Ferrero.


“It is human nature to want the greatest outcome at the least amount of work.”


People to get something done will do the least amount of work. Users want the information to be 

provided as effectively and efficiently as possible.


Gestalt Principle of Proximity


Don Norman (2013) discusses the importance of perceptual groupings, which originate from the 

Gestalt principles. Gestalt Principle of Proximity states that elements placed next to each other are 

seen as groups. According to Woodman et al. (2003), items are memorised together in visual 

memory if organised according to the Proximity Principle. 

Yablonski (2015), in his Medium article “Design Principles for Reducing Cognitive Load”, 

recommends eliminating cognitive load by always displaying choices as a group. 


Colour Psychology


Bad colour combinations can affect the user experience (Dalangin, M. A. 2020). We all have colour 

preferences which vary depending on age, gender and culture. Hanson A. (2018) explains how we 
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perceive colour based on the physics of light. Colour psychology suggests that different colours 

evoke different moods and may affect our behaviour (Kendra Cherry, 2019). 


In her article (2019), Kendra Cherry focuses on the psychology of yellow colour. It is a most visible 

colour and, for that reason, is attention-grabbing. Used in a small amount like on CTA buttons can 

be used to draw notice. The downside of using yellow is that it is difficult to read. It is the most 

fatiguing colour for the eye. It can lead to eyestrain and, in extreme causes vision loss. Yellow can 

make us feel frustrated and even angry. 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4. Evaluation, Recommendations and Redesign


We identified many issues on the existing portal, generating cognitive load. For example, the 

documentation structure lacked a consistent system of navigation aids and required switching 

between pages and tabs to find information about APIs.  


Fig.4.1 Existing Shell API Portal Home and Products Page


Figma Link: https://www.figma.com/file/je6NtxaDOV9F9jTtofJLd3/Shell-API-Portal?node-id=0%3A1 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We redesign Shell API Portal with psychological principles to minimise cognitive load. The redesign 

takes into consideration the needs of the opportunistic and systematic users.


Fig.4.2 Proposed Shell API Portal Home Page


Figma Link: https://www.figma.com/file/je6NtxaDOV9F9jTtofJLd3/Shell-API-Portal?node-id=0%3A1 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Know the mental model of your users


The existing website doesn’t use common documentation patterns and is scattered over multiple 

pages and tabs. Each API has an individual page with three tabs. In one survey, developers said 

they “had difficulty navigating through the myriad pages in an API document to find information,” 

with one respondent explaining:


“Fragmented documentation I find really difficult to use, where you have to have 10s of clicks 

through links to find the information you need, and page after page to read.”(Johnson, 2022).


Fig.4.3 Existing Shell API Portal API Page and API Specification Page


Figma: https://www.figma.com/file/je6NtxaDOV9F9jTtofJLd3/Shell-API-Portal?node-id=0%3A1
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To reduce cognitive load, we use our design patterns familiar to developers (Johnson, 2022). 

Commonly, API reference sites provide one integrated website to present all the information. Code 

examples with syntax highlighting are another typical pattern.


Fig.4.4 Proposed Shell API Reference Page


Figma: https://www.figma.com/file/je6NtxaDOV9F9jTtofJLd3/Shell-API-Portal?node-id=0%3A1 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Enable clear and efficient access to information


Without straightforward navigation, developers cannot understand what is essential and where they 

are. Every new element of the UI increases its complexity. We can simplify how users understand 

the UI by using sufficient contrast and size, visible elements, and a clear hierarchy of importance.


We changed the website's information architecture and decided to show information about all the 

APIs on one page. Users don't have to leave the page to find information about individual APIs.


As a result, we had to redesign the side menu. The new side navigation enlists all the APIs grouped 

by functionality - Locations, Mobility, Payments, etc. (Figure 4.4).


We removed tabs from the API specification page to simplify access to information.


The existing search tool doesn't offer advanced options. We proposed an advanced search widget 

to enable users to find any information quickly.


Guide users by facilitating initial entry into the API


We provide code concepts and API endpoints just next to the corresponding text in the additional 

column. To improve visual clarity, the requests are shown in dark grey code blocks and responses in 

light grey (Figure 4.4). 


Support different development strategies - opportunistic and systematic.


Both groups of developers - opportunistic and systematic can find information on the new portal 

quickly. They can easily distinguish code examples from the text. Opportunistic users can scroll the 

page or use the search by switching the sites.


Keep it simple / Avoid visual clutter / Make it consistent


Design should be simple. We removed all the unnecessary pages, repeated content and 

components from the Portal. 


We grouped APIs that are similar in functionality or content that is similar. Consistent shapes, 

colours, or white space automatically manipulate the brain to relate things as a unit. 


In addition, we introduced consistent typography to improve readability and help visually scan 

documentation.
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Fig.4.5 Proposed Typography 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Colour and Contrast / Psychology of Yellow


We proposed a colour system complying with WCAG (W3C, 2016) accessibility standards. 


We significantly reduced the use of yellow throughout the Portal. The goal was to improve 

attention and make it easier to read.


Fig.3.1 Proposed Colour System


Design File - Figma: https://www.figma.com/file/je6NtxaDOV9F9jTtofJLd3/Shell-API-Portal?node-id=0%3A1


Prototype: https://www.figma.com/proto/je6NtxaDOV9F9jTtofJLd3/Shell-API-Portal?page-

id=475%3A1022&node-id=475%3A1023&viewport=327%2C549%2C0.25&scaling=min-zoom&starting-

point-node-id=475%3A1023 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