App Design and User
EXperience

Lecture 11

*Please sit with your project team!*

CIS 1951



Last time, in CIS 1951...

UIKit & UIKit Integration with SwiftUI

e UIKit basics: MVC

* User interaction in UIKIt: event and input management
 Integrating UIKit in SwiftUl: using UlViewRepresentable

 Combining UIKit & SwiftUl: navigation and data sharing
strategies

e Questions? Comments? Feedback?



CIS 1951 as a whole

Lectures 1-6: [he Basics

Lectures 7-10: Technologies

Lectures 11-13: Beyond Development



The App Design Process



How do we get an app from scratch?

What do we need to know?

* Problem: What problem do we want to solve?
* Solution/Features: How do we solve it?
* UI/UX: How will people access/use our solution?

* Implementation: How do we build our solution?



What is Ul/UX?

* Ul = User interface, aka what the user sees on our app

 UX = User experience, aka how the user interacts with our
app



Design Thinking

Research Synthesis |deation Implementation

Explore the Decide what Test potential Refine final
problem to fix solutions solution

DSGN 2570, Tom McQuaid, University of Pennsylvania



The Planes of UX

From The Elements of User Experience by Jesse James Garrett

product as functionality ‘ product as information

ST AR

Concrete

Abstract

High-fidelity Ul

Wireframes

Sitemap, User Flow

Features, Requirements

Why build this?




The UX Process

1. Research 2. Prototype 3. Get feedback 4. Handoff

Define problem Explore solutions lest with users: Develop, implement,
and users refine as needed and measure

DSGN 2570, Tom McQuaid, University of Pennsylvania




The App Design Process

Steps

e User Stories
e Low-fi Sketch
e User Flow

* View Hierarchy Diagram

* High-fi Sketch



User Stories



User Stories

Definition

“Brief, Informal explanations of software
features written from the perspective of the
end user”



https://www.atlassian.com/agile/project-management/user-stories

User Stories

Structure

“As a [personal, | [want to], [so that].”



https://www.atlassian.com/agile/project-management/user-stories

User Stories

Examples

» Consider our HW4 weather app:

 “As a frequent traveler, | want to quickly check the weather forecast for
multiple cities | plan to visit, so that | can pack appropriately and make
informed travel arrangements.”

 “As a gardening enthusiast, | want to monitor the weather conditions of
my local area and save historical weather data, so that | can plan my
gardening activities based on past weather trends and upcoming
forecasts.”




User Stories

Your Turn!

Generate 5 user stories for your project app.



User Stories

Your Turn!

Pick 1 to share!

Say your app idea, then your selected user story.



Low-fi Sketch



Low-fi Sketch

Definition

A rough drawing or skeleton of how your
app will look and work.

*Sometimes also called a “wireframe”



Low-fi Sketch

Example
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https://www.visily.ai/blog/what-is-low-fidelity-wireframe/



https://www.visily.ai/blog/what-is-low-fidelity-wireframe/

Low-fi Sketch

Your Turn!

Use pencil and paper, sketch a wireframe of your app.
Which screens do you plan to have?

What’s on each screen?



Low-fi Sketch

Your Turn!

Pass your sketch to your neighbor.

Write down what you think your neighbor’s app does
based on the sketch you see.

What features can you see?



User Flow



User Flow

Definition

A visualized path that the user follows
through an app to complete single or
multiple tasks.




User Flow

Example

TASK FLOW

Enter Forgot View
Password Password? Dashboard

View App User has
Start Page account?

Reset
password

Fill sign up
form

https://uxmisfit.com/2020/08/17/what-is-a-user-flow-everything-you-need-to-know/


https://uxmisfit.com/2020/08/17/what-is-a-user-flow-everything-you-need-to-know/

User Flow

Example

WIRE FLOW / Ul FLOW

Details presents data
visualization

B

User views start page User enters the User views the User views the details
password dashboard

User clicks "Sign up”

Sign up form

https://uxmisfit.com/2020/08/17/what-is-a-user-flow-everything-you-need-to-know/



https://uxmisfit.com/2020/08/17/what-is-a-user-flow-everything-you-need-to-know/

User Flow

Your Turn!

On your low-fi sketch, draw at least 3 user interactions
using arrows across components.



View Hierarchy Diagram



View Hierarchy Diagram

Review from Week 4!

Parent View
Owns




High-fi Sketch



High-fi Sketch

Definition

A realistic, interactive prototype that
closely resembles the final design of a
project.

*Sometimes also called a “high-fi wireframe” or “prototype”



High-fi Sketch

Example

https://codiant.com/blog/low-fidelity-vs-high-fidelity-prototypes/

LOW FIDELITY
WIREFRAME

241

L) 3728 Ashton Lane, Austin

What can we help you
with today?

Get

50%0OFF

HIGH FIDELITY
WIREFRAME



https://codiant.com/blog/low-fidelity-vs-high-fidelity-prototypes/

High-fi Sketch

Tool: Figma
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UI/UX Design: Starter Tips



1. Visibility of system status



Visibility of system status

Keep users informed about what’s going
on.



Visibility of system status




Visibility of system status

Uploading 1 item

Less than a minute left

-

1 upload complete

M usability pic .jpg




Visibility of system status

Welcome to Hiking Project

Hang tight, we're downloading
your first area...

California
8,094 miles of trail




Visibility of system status

14% 1

Blackboard

’»
| 4




2. Match between system and the real world



Match between system and the real world

Speak the users’ language



Match between system and the real world




Match between system and the real world
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Match between system and the real world




3. User control and freedom



User control and freedom

Make It easy to leave a flow or undo an
action



User control and freedom

Message sent. Undo  View message

- 9 <

lacaueli



User control and freedom




User control and freedom

« wayfair

Danvers Armchair

Ratings & Reviews

4.5

483 Reviews




User control and freedom
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4. Consistency and standards




Consistency and standards

Jakob’s Law:

Users spend the majority of their time using products other than
yours. They will expect your product to behave like all of those
other products.



Consistency and standards
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Consistency and standards

BUTTON STYLES

Standard button Inactive button Warning butten Positive butten

Standard button pressed

Long inactve butten

FORM FIELDS

Standard button with hover

Generic feild Focused form fedd

Form with active action button Form with successful data imput

Form with inactive action button




onsistency and standards
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onsistency and standards
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5. Aesthetic and minimalist design



Aesthetic and minimalist design

Provide relevant information. Remove
clutter.




Aesthetic and minimalist design

Google

Google Search I'm Feeling Lucky

9 Shop Spring 2024's must-try trends

Advertising Business How Search works N\ Our third decade of climate action: join us Privacy Terms Settings




Aesthetic and minimalist design

How to Train Your Brain

to Remember Almost

Anything
Four techniques for storing

knowledge you might otherwise
forget

Q Thomas Oppong October16 - Sminr

Success is largely based on what you know
— everything you know informs the
choices you make. And those choices are
either getting you closer to what you want

or increasing the distance between you and




Aesthetic and minimalist design
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Aesthetic and minimalist design
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Read More...

If you have time, check this out:

Book: Refactoring Ul

https://www.dropbox.com/s/ e
q1gmc3fftuhwxgq/Refactoring Ul Refactoring Ul )
v1.0.2.pdf?dI=0

by Adam Wathan & Steve Schoger



Accessiblility

DSGN 2570, Tom McQuaid, University of Pennsylvania



Why Accessibility?

* By making your product accessible, you are ensuring that
users with disabilities have a good user experience

* Many existing sites have accessibility barriers that make them
difficult or impossible for some people to use



Who Determines What’s Accessible?

 The World Wide Web Consortium (W3C) is an international
community that develops web standards

* Their Web ContentAccessibility Guidelines (WCAGQG) covers a
wide range of accessibility best practices: https://
www.w3.org/TR/WCAG20/



https://www.w3.org/TR/WCAG20/
https://www.w3.org/TR/WCAG20/

Groups to Consider for

Permanent

i

One arm

N

Blind

B

eaf

i

Non-verbal

Temporary

Arm injury

Cataract

Ear infection

Laryngitis

Situational

New parent

Distracted driver
) (G
Bartender

Heavy accent




Accessibility and Color



Don’t Use Color Alone to Convey Information

Sign up for PayPal, it's free.

Personal Account

Shop, receive money, or just pay someone back for
lunch. All without sharing your payment info.

Create your password

Huh?

Confirm your password

ay a vep
Pay
PayPal
Py o
Payral PayPal

Payr sl Pav,
PayFal e’

PM"‘ J PWP !

ERY| - |-




Don’t Use Color Alone to Convey Information

Sign up for PayPal, it's free.

Personal Account

Shop, receive money, or just pay someone back for
lunch. All without sharing your payment info.

Email

Onh.

Create your password

Confirm your password

Payral v Pﬂv" Y Payral PayPal

Payr.al pa’p PayF ./ a Padel
2 l’ ¥ p )1(
Payf"n Po af -ty Al
Pay .+ Pay y o~ P

Payral
PayPal paypal 'p - J'V"""Wp"’ Paypa'bayP oL,

‘Code A au
———




Don’t Use Color Alone to Convey Information

AP AP

Dashboard Dashboard

Gateway Gateway




...but don’t take It too far, either




Color Contrast

* We determine whether there Is enough visual contrast
between two colors in our Ul using contrast ratios

» Contrast ratios can range from 1 to 21 (commonly written 1 : 1
or21:1)



Sufficient contrast between text and background

« WCAG defines 4.5 : 1 as the minimum contrast ratio a piece of <24px text can
have. The minimum ratio for text >24pxis 3 : 1.

Insufficient contrast Sufficient contrast
between text and between text and

background background

X 297:1 11.07 : 1




Sufficient contrast between text and background

This means the lightest possible

gray you can use on a white
packground IS #/67670




How do we determine a contrast ratio?

» Contrast

Foreground Color Background Color Select

#8ASAFF [N #FFFFFF | | |

Lightness Lightness

Contrast Ratio

2.93:1

I G permalink

Abc Abc

#C22929 #FOABA4

_

Normal Text

WCAG AA: Fail
WCAG AAA: Fail

Large Text

WCAG AA:  Fail
WCAG AAA:  Fail

Contrast Ratio 297 :1

Normal Text FAIL FAIL
Large Text FAIL FAIL
Graphics FAIL

WebAIM online tool Figma Contrast Plugin



https://webaim.org/resources/contrastchecker/

This applies to image backgrounds as well




This applies to image backgrounds as well

Lighten and darken as necessary

We make the digital world We make the digital world
accessible. accessible.

Do this by overlaying a white or black rectangle of x% opacity :))



Mobile Typography



Mobile Typography

* 16px Is a good base size to start with!
* Increase to 18-20px for long-form reading
* Decrease as low as 10px for tertiary elements

* Always test on your real device to get a feel for sizing!



Coding for Custom UI



Custom Button Style



1 Defining a Custom Button Style

struct MyCustomButtonStyle: ButtonStyle {
func makeBody(configuration: Self.Configuration) —> some View {
configuration. Label
. padding()
. background(configuration.isPressed ? Color.gray : Color.blue)
. foregroundColor(.white)
. cLipShape (RoundedRectangle(cornerRadius: 10))
.scaleEffect(configuration.isPressed ? ©.95 : 1.0)




2 Using a Custom Button Style

struct ContentView: View {
var body: some View {
Button("Press Me") {
print("Button pressed!")
}

.buttonStyle(MyCustomButtonStyle())



Custom View Modifier



1 Defining a Custom View Modifier

struct MyCustomModifier: ViewModifier {
var backgroundColor: Color = .green

func body(content: Content) —> some View {
content
. padding()
.background(backgroundColor)
. clipShape(Circle())
. shadow(radius: 10)



2 Wrapping a Custom View Modifier

extension View {
func myCustomStyle(backgroundColor: Color = .green) —> some View {
self.modifier (MyCustomModifier(backgroundColor: backgroundColor))
}



3 Using a Custom View Modifier

struct ContentView: View {
var body: some View {
Text("Hello, World!'")

.myCustomStyle(backgroundColor: .blue)



More...

* App Icon
 App Launch Animation
e Custom Color Set

» Compatibility for multiple OS versions/platforms



Thank You!



