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Abstract

User retention is a key factor for Software as a Service (SaaS) companies to ensure
long-term growth and profitability. One area which can have a lasting impact on a
digital product’s user retention is its user onboarding experience, that is, the methods
and elements that guide new users to become familiar with the product and activate
them to become fully registered users.

Within the area of user onboarding, multiple authors discuss “best practice”
design patterns which are stated to positively influence the user retention of new
users. However, none of the sources reviewed showcase any statistically significant
proof of this claim. Thus, the objective of this study was to:

Design and implement a set of commonly applied design patterns within a digital
product’s user onboarding experience and evaluate their effects on user retention

Through A/B testing on the SaaS product GetAccept, the following two design
patterns were evaluated:

(1) Reduce friction — reducing the number of barriers and steps for a new
user when first using a digital product; and

(2) Monitor progress — monitoring and clearly showcasing the progress of
a new user’s journey when first using a digital product.

The retention metric used to evaluate the two design patterns was first week user
retention, defined as the share of customers who after signing up, sign in again at
least once within one week. This was tested by randomly assigning new users into
different groups: groups that did receive changes related to the design patterns, and
one group did not receive any changes. By then comparing the first week user
retention data between the groups using Fisher’s exact test, the conclusion could be
drawn that with statistical significance, both of the evaluated design patterns
positively influenced user retention for GetAccept.

Furthermore, due to the generalizable nature of GetAccept’s product and the
aspects evaluated, this conclusion should also be applicable to other companies and
digital products with similar characteristics, and the method used to evaluate the
impact of implementing the design patterns should be applicable for evaluating other
design patterns and/or changes in digital products.

However, as the method used for data collection in the study could not ensure full
validity of it, the study could and should be repeated with the same design patterns
on another digital product and set of users in order to strengthen the reliability of the
conclusions drawn.
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1 Introduction

Chapter 1, Introduction, introduces the study’s area of research, the user
onboarding experience of digital products, along with the company the study was
conducted upon, GetAccept. Furthermore, the user onboarding experience’s
importance for SaaS companies is discussed and the motivation and objective of the
study is stated.

1.1 GetAccept, Software as a Service, and the necessity of a
good user onboarding experience

GetAccept is a Software as a Service (SaaS) company developing and providing a web-
based sales enablement service with the purpose of helping B2B sellers close more
deals (Areskoug, 2020). GetAccept (2020) state this is achieved by “building the go-
to-platform where B2B sellers can interact with their buyers in a personal and
engaging way, making business easier and faster”.

The company was founded in 2015 with the help of Y Combinator (GetAccept,
2020), an American seed money startup accelerator (Y Combinator, 2020) that has
previously helped launch companies such as Stripe, Airbnb, Dropbox, and GitLab (Y
Combinator, 2020). GetAccept has since had a strong growth journey with offices in
five countries and over 100 employees, enabled by more than doubling revenue each
year (Areskoug, 2020).

According to Andreas Astrém (2020), Software Team Lead at GetAccept, the
hypergrowth nature of the company has led to high customer expectations and an
ever-increasing product complexity. Astrom states this has forced GetAccept to focus
on certain aspects of the product, sometimes at the cost of deprioritizing others. One
such area Astrm mentions is the user onboarding experience of the product, which
he believes can be improved in various aspects.

The user onboarding experience encompasses the methods and elements that
guide new users to become familiar with a new product (Cascaes Cardoso, 2017), and
as will be explained further in chapter 2.1, its implementation can have a direct
impact on user retention. Ensuring good user retention is vital for SaaS companies
such as GetAccept (Fridell & Cedighi Chafjiri, 2020), and it is thus of great value for
GetAccept to focus on improving their user onboarding experience.

1.2 Motivation and objective

Even though the user onboarding experience’s influence on user retention is well
agreed upon, the area is rather unexplored from an academic perspective and most
of what is employed by the industry instead springs from “best practice” design
patterns derived from anecdotal evidence of particular products in certain instances
(Cascaes Cardoso, 2017; Terres, Klumpe, Jung, & Koch, 2019). Thus, there is value in
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researching which of the commonly used design patterns within the area of user
onboarding actually, with statistical significance, improve the user retention rates for
companies with similar characteristics as GetAccept. Thus, the objective of this study
is to:

Design and implement a set of commonly applied design patterns within a digital
product’s user onboarding experience and evaluate their effects on user retention

8 (40)



IT’S IN THE DATA 2 9 (40)
Gustav Fridell

2 Theory

Chapter 2, Theory, presents the theoretical foundation and the various concepts on
which the study builds upon. The chapter discusses the area of user onboarding and
its importance for user retention, how user retention is measured and evaluated
using A/B testing, and how design patterns are defined and designed.

2.1 User onboarding and its importance for user retention

User onboarding has no formal definition (Cascaes Cardoso, 2017), but is generally
defined along the lines of “the sum of methods and elements that guide new users to
become familiar with a digital product and activate them to become fully registered
users” (Renz, Staubitz, Pollack, & Meinel, 2014; Terres, Klumpe, Jung, & Koch, 2019).

The reason user onboarding has received much attention in information systems
research and practices is due to its positive influence on IT adoption in highly
competitive markets (Liu, Santhanam, & Webster, 2017; Renz, Staubitz, Pollack, &
Meinel, 2014; Terres, Klumpe, Jung, & Koch, 2019). This also applies specifically for
web applications, where it is commonly believed that a product has a significantly
better chance of engaging and retaining customers if it ensures ease of use and
provides clarity in its value proposition early on (Soong, Fu, & Zhou, 2018). This
springs from the fact that that users’ experiences during the first minutes of using a
new product are critical to their perception about the product’s value (Cooper,
Reimann, Cronin, & Noessel, 2014), and as research has shown, users have a
psychological disposition to underestimate the benefits of unfamiliar products
(Gourville, Sellers, & Buyers, 2006). Thus, user onboarding is considered to be the
most important part of the customer journey due to its potential to reduce user churn,
and consequently improve user retention, by actively guiding users to better
understand the value of the product as well as how to capture it (Terres, Klumpe,
Jung, & Koch, 2019).

This perspective on user onboarding and its effects on user retention is also
supported by Marina Cascaes Cardoso (2017), who states that since onboarding
design encompasses users’ initial interests and motivations (Paulini, Maher, & Murty,
2014; Preece & Shneiderman, 2009; Rotman, et al., 2014), addresses instruction and
guidance, as well as the disposition to engage in new products, it can influence user
retention. Furthermore, from a design perspective, since effective web site design
engenders customer loyalty (Cyr, 2014), effective design of the user onboarding
experience should have positive impacts on user retention, this under the assumption
that the more loyal the customer, the less likely it is to churn.

Lastly, having a well-designed user onboarding experience is especially important
for SaaS companies such as GetAccept due to user retention being a key factor for
them to ensure long-term growth and profitability (Fridell & Cedighi Chafjiri, 2020).
This importance, along with the growth of the SaaS industry during the last decade,
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has led to more attention being put on the user onboarding experience (Cascaes
Cardoso, 2017). A concrete example of this is HubSpot, which after redesigning their
user onboarding experience and incorporating “best practice” design patterns,
reported an increase of nearly 15% in first week user retention (Wolchonok, 2015).

2.2 Effectively measuring user retention

As discussed by Fridell and Cedighi Chafjiri (2020) through synthetization of
prominent SaaS authors Ries (2011) and Croll & Yoskovitz (2013), retention rates can
be defined in multiple ways for SaaS companies, but is commonly defined as some
variant of the share of users who remain after a certain amount of time, or the dollar
value of those users. Since this study’s focus is on evaluating changes in the user
onboarding experience, something which for GetAccept can be accessed through a
free trial, measuring dollar value retention is not suitable. Instead, the more
appropriate option is to measure the share of users who remain a certain amount of
time, also referred to as user retention.

For SaaS companies like GetAccept, retention rates are usually tracked on a yearly
basis (Fridell & Cedighi Chafjiri, 2020). However, such long periods are not always
feasible for web product teams (Soong, Fu, & Zhou, 2018), and not either for the scope
of this study. Instead, a period more suitable for the scope of this study and also
recommended Astrém (2020) which will be used is one week. Rasmus Areskoug
(2020), CFO of GetAccept states that although this period is relatively short, first
week performance of a customer often correlates with future trends, making it a
sufficient substitute for a longer period. Furthermore, the period of one week has also
been used by Hubspot, a prominent company within the same domain as GetAccept,
for measuring how the user onboarding experience affect user retention (Wolchonok,
2015).

Lastly the share of users who remain after one week can also be defined in multiple
ways and depends on which data is being tracked. Andreas Astrom (2020), Software
Team Lead at GetAccept, states that the most suitable metric accessible is the share
of users who first sign up to GetAccept, and then sign in again at least once within the
first week of signing up. Thus, to sum up, the retention metric deemed most suitable
for being measured and evaluated in this study is first week user retention, defined
as the share of customers who after signing up to GetAccept, sign in again at least
once within one week.

2.3 Evaluating changes in user retention using A/B testing

Lord Kelvin (1883) once famously said during a lecture that “If you can not measure
it, you can not improve it”. This statement applies even today and in the context of
this study, meaning that if the effects of the changes made to the user onboarding
experience cannot be measured, no meaningful conclusions can be drawn.
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Thus, when evaluating if and how changes made in the user onboarding
experience affect user retention, it is necessary to use a technique that is able to
establish if the changes made have a causal relationship with the outcome. One quick
and effective way to establish such a relationship is through online controlled
experiments, also called A/B tests (Kohavi & Longbotham, 2017). Soong, Fu, & Zhou
(2018) states that A/B testing is often considered the most statistically sound way to
identify causality with high precision, and Kohavi & Longbotham (2017) states that
through these kinds of methods, experimenters can utilize the scientific method to
form a hypothesis of the form “If a specific change is introduced, will it improve key
metrics?” and evaluate it with real users. Furthermore, online controlled experiments
are especially useful in combination with agile development (Kohavi, et al., 2013), the
methodology used at GetAccept (Astrém, 2020).

A/B testing works by randomly serving users with one of at least two different
versions of a webpage and then measuring which version better affects the key metric
the change is supposed to improve (i.e., first week user retention in this case) (U.S.
Patent No. US7975000B2, 2011). This measurement is done through a statistical test,
where if statistically significant differences between the groups can be determined,
the conclusion can be drawn that there is a causal relationship between the change
and the improvement in the key metric (Kohavi, Longbotham, Sommerfield, &
Henne, 2009). Kohavi et al. state that a statistical test commonly used in A/B testing
is the t-test, a method for determining statistically significant differences between
two mean values to a desired confidence level (Owen, 1965). However, the t-test is a
parametric test, meaning it only applies under parametric assumptions (e.g., the
samples are randomly drawn from a normally distributed population, consists of
values on an interval or ratio measurement scale, approximately resemble a normal
distribution etc.) (Corder & Foreman, 2014).

Among other issues that arises when using parametric statistics, the A/B test used
in this study will be based on nominal data where each user of each group either does
something or does not. For example, if a t-test would be used, the sample sizes of each
group would need to be large enough that it would be safe to assume each group’s
means have a normal distribution by the central limit theorem (Box, Hunter, &
Hunter, 2005; Boos & Hughes-Oliver, 2000). Even if this could be accomplished by
for example using a formula to calculate the required sample sizes (van Belle, 2011),
nonparametric tests such as the chi-squared test or Fisher’s exact test are more
suitable (Conover, 1998).

Out of the two aforementioned tests, only Fisher’s exact test is exact, meaning the
significance of the deviation from the null hypothesis (p-value) can be calculated
exactly (Conover, 1998). The implication of this is that when dealing with small
sample sizes, the chi-squared test might give misleading results due to being an
approximation (Bower, 2003). Thus, when dealing with contingency tables with
nonrandom row and column totals (as in the case of this study), Fisher’s exact test is
a more suitable choice (Bower, 2003; Conover, 1998). One caveat worth mentioning
with Fisher’s exact test in comparison to the chi-squared test is that it is
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computationally more time consuming (Bower, 2003). However, in the case of this
study, this should not be an issue due to the usage of statistical software and not too
large sample sizes.

When using Fisher’s exact test, a contingency table is used, which in the 2 x 2 case
is modelled according to Table 1 below (Conover, 1998; Corder & Foreman, 2014).

Table 1 — 2 x 2 contingency table used in Fisher's exact test

Outcome Group A Group B Combined
Outcome positive a b a+b
Outcome negative c d c+d

Total a+c b+d a+b+c+d=n

With the null hypothesis being that there are no differences between the groups (and
the alternative hypothesis being there are to the direction the raw data indicates) the
p-value can be calculated using the following formula (Corder & Foreman, 2014):

(@a+b)(c+d)(a+)(b+d)
p= nlalblcld!

(1)

Then, if the p-value is smaller than « (e.g., 0,05 for a confidence level of 95%), the
null hypothesis can be discarded in favor for the alternative hypothesis.

2.4 The components of software user interface design

When choosing and designing the implementation of design patterns, inspiration can
and is commonly taken from others who have done similar things (e.g., see Terres et
al. (2019)). However, changes to a product cannot be implemented directly from
another without adapting them to the new context in question. Thus, when choosing
and designing the implementation of design patterns to improve the user onboarding
experience, utilizing an established method for doing so will help ensure the quality
of the outcome. However, similarly to how it is with implementing changes from one
product to another, a design methodology is not necessarily universally applicable,
and thus might also need to be adapted to the situation in question.

When designing web applications, there are multiple methods to choose from
(Williams, 2009). One such method is Goal-Directed Design (GDD) which is based
on the premise that the best way to design a successful product is to focus on
achieving goals (Goodwin, 2011). Goodwin states that GDD encompasses the design
of a product’s behavior, visual form, and physical form, and that although the
rhetorical emphasis is on user goals, the method also incorporates the goals of the
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business creating the product or service. This view aligns well with GetAccept having
an utmost goal of achieving high retention rates (Areskoug, 2020), making GDD a
suitable choice as basis for this study.

Goodwin (2011) defines Goal-Directed Design as consisting of four components:
principles, patterns, process, and practices. An overview of each component follows
below.

2.4.1 Principles

Goodwin (2011) describes principles as guidelines for creating good solutions under
specific circumstances. She elaborates this by stating that principles appropriate to
one context may not apply to another, but that one can be evaluated by asking two
questions:

(1) Does it help your users accomplish their goals?
(2) Will it help users minimize work?

Goodwin states that if the principle passes these two questions, it is both true and
applicable to the problem in question.

2.4.2 Patterns

Goodwin (2011) describes patterns as types of solutions that tend to be useful for
certain classes of problems. This is expanded upon by Tidwell (2010) who describes
patterns as structural and behavioral features that improve the “habitability” of
something, and as a description of best practices within a given design domain.
Tidwell further mentions that patterns are:

% Concrete, not general — they help fill the space between high-level general
principles and the low-level “grammar” of user interface design.

% Valid across different platforms and systems — ideally each pattern
captures some minor truth about how people work best with a created artifact,
regardless if the underlying technologies and media change.

% Products, not processes — they do not advise on how to go about finding a
solution, they are possible solutions.

% Suggestions, not requirements — they are intended as suggestions,
optionally followed depending on the design context and user needs.

% Relationships among elements, not single elements — a single text
field is not a pattern, the relationship between it and a piece of help text near
it, however, might be.
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7

% Customized to each design context — it should be fitted to the problem’s
particular users and requirements.

2.4.3 Process

Goodwin (2011) describes the design process as the steps and techniques involved in
planning and conducting design research. Goodwin presents seven steps in the GDD
process which in conjunction with additions from Duan, et al. (2020) and Cooper, et
al. (2014) are described below. However, Goodwin (2011) states that the process can
be scaled up or down depending on the time and budget available as well as the
priorities.

(1) Project planning — identify key stakeholders, determine from their input
what the objectives of the project are, decide how the project will be structured
and what results to expect.

(2) Research — research the problem to better understand it, interview
stakeholders to gain their input, and research potential users to gain insights
into goals.

(3) Modelling — Synthesize the data into user models (personas), that is,
detailed composite user archetypes that represent a distinct grouping of
activities (what the user does; frequency and volume), attitudes (how the user
thinks about the product domain and technology), aptitudes (what education
and training the user has; ability to learn), motivations (why the user is
engaged in the product domain), and skills (user abilities related to the
product domain and technology). Identify each persona’s goals related to the
product being designed.

(4) Requirements definition — for each persona, analyze data to determine
their needs and put them into scenarios (i.e., stories about the personas using
the product) to highlight additional needs. Narrow down the list of design
requirements with the help of stakeholders to determine which to pursue.

(5) Framework definition — after agreeing on who the users and customers
are, and what the design must accomplish for them, lay out the basic
framework for the form and behavior of the product. Use personas and
scenarios as drivers of the process, in combination with a vocabulary of design
patterns and principles.

(6) Detailed design — define how the product should look and work with as
much details as possible with the help of subject matter experts and engineers
and revise the design as needed from their input.

(7) Implementation support — support the engineers implementing the
design if they have any questions until the product is finished.
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2.4.4 Practices

Goodwin (2011) states that the design process does not stand alone, but instead that
its effectiveness depends in large part upon the project management practices that
support it. A few practices that can be relevant that Goodwin mentions are:

+ The structure of the team — the team should be small and have frequent
contact with members of a larger product team.

% The timing and content of communication — a handful of formal
meetings move the process along either by forcing decisions to happen or by
helping people identify what additional information they need.

% The way collaboration works within and outside of the design team
— the organizational and collaborative environment should be healthy.

However, since practices affect the efficiency of the process, and not necessarily the
outcome of it, it is of limited relevance in this study and will not be elaborated upon
further in this study.
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3 Methodology

Chapter 3, Methodology, presents the methodology followed in the study to fulfill its
objective. The chapter starts off with an introduction to the general software
development process, describes how it is applied at GetAccept, and concludes with
outlining the specifics of the process followed in the study along with some
delimitations and considerations.

3.1 Introduction to the software development process

Since the objective of this study includes defining, designing, implementing, and
evaluating changes in the user onboarding experience of GetAccept, it can be valuable
to understand how such a process is conducted. The general software development
process has evolved over time, where programmers used to have more responsibility
over the entire process, they now share the responsibility with managers, designers,
and others (Dubberly, 2001). See Figure 1 for an illustration of the evolution of the
software development process.

Figure 1 — Evolution of the software development process, adapted from Dubberly (2001)

Before
Programmers
Code/Test Ship
N
Now
Managers Designers Programmers QA
L
= Bug Test

Initiate ——— Design ——— Code ) —— Ship
— _

" User Test

Usability Folks

Even if the process of course differs between companies, the general structure
illustrated in the figure holds true for GetAccept, where managers, designers,
programmers, and usability folks all are involved in the software development
process. Thus, when conducting this study, all of these stakeholders needed to be
taken into consideration, resulting in the process outlined in the following chapter.
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3.2 The adapted software development and evaluation process

As mentioned when introduced in chapter 2.4, the Goal-Directed Design process was
used as basis for conducting this study. The GDD process included most of the steps
outlined below (Goodwin, 2011; Duan, et al., 2020; Cooper, Reimann, Cronin, &
Noessel, 2014), but as argued can be done by Goodwin (2011), it was adapted to better
fit the scope of the study. Thus, an expanded process which also included A/B testing
to evaluate the changes made was used and is outlined in the following subchapters.

3.2.1 Project initiation

Similar to how the GDD process outlined in chapter 2.4.3 starts (Goodwin, 2011;
Duan, et al., 2020; Cooper, Reimann, Cronin, & Noessel, 2014), the process followed
in this study started off with initiating and planning the project. This included
identifying key stakeholders and from their input determining what the objectives of
the project were. The key stakeholders identified were:

7

+ Representatives from management — with input regarding the business
objectives of the project;

7

% Representatives from development — with input regarding the technical
feasibility of implementing the changes discussed; and

+ Representatives from design — with input regarding the look and feel of
the changes discussed.

Along with providing continuous input regarding their field of expertise throughout
the duration of the study, an utmost goal of the project was in conjunction with the
key stakeholders decided at the beginning. This goal that was decided, as has already
been stated, was to improve GetAccept’s user onboarding experience such that its
first week user retention would increase.

3.2.2 Subject area research

Continuing to follow the GDD process (Goodwin, 2011; Duan, et al., 2020; Cooper,
Reimann, Cronin, & Noessel, 2014), the next step was to research the subject area to
gain a better understanding of it. As several have mentioned while researching the
user onboarding experience (e.g., Cascaes Cardoso (2017) and Terres et al. (2019)),
many design patterns that are commonly employed by the industry springs from
anecdotal evidence of particular products in certain instances. Thus, when
determining which design patterns to implement in GetAccept in order to achieve the
aforementioned goal of increasing user retention, research regarding such best
practice design patterns was conducted. This research included taking inspiration
both from academic literature, and as has been done by other within the area (e.g.,
Cascaes Cardoso (2017), Terres et al. (2019), and Soong et al. (2018)), taking
inspiration from prominent online sources discussing the area of user onboarding.
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3.2.3 Choosing design patterns

The next step of the process to improve the user onboarding experience of GetAccept
was to decide which design patterns that were to be designed and implemented. Even
though the GDD process includes doing user modelling before this step (Goodwin,
2011; Duan, et al., 2020; Cooper, Reimann, Cronin, & Noessel, 2014), this was
deemed neither feasible, due to time and resource constraints, nor necessary, due to
evaluating the changes using A/B testing after their implementation.

Thus, the step included synthesizing the research conducted regarding the user
onboarding experience into a set of distinct design patterns. The principles of the
design patterns were validated using Goodwin’s (2011) two questions of what
constitutes a good principle (presented in chapter 2.4.1) and were iteratively refined
in conjunction with representatives from GetAccept’s development team to ensure
their technical feasibility. The final set of design patterns that were chosen can be
seen in chapter 4.1.

3.2.4 Designing the implementation of design patterns

Similar to the GDD process (Goodwin, 2011; Duan, et al., 2020; Cooper, Reimann,
Cronin, & Noessel, 2014), the next step after choosing the design patterns was to
design the look and feel of their implementation with as much detail as possible. Since
GetAccept has a dedicated design team, this was done in collaboration with them in
order to ensure the design followed GetAccept’s preexisting foundation and design
language. The final design of the patterns as implemented can be seen in chapter 4.2.

3.2.5 Implementing the changes

Similar to the last step outlined in the GDD process (Goodwin, 2011; Duan, et al.,
2020; Cooper, Reimann, Cronin, & Noessel, 2014), the following step after designing
the implementation of the design patterns was to actually implement the changes into
the product. However, given that the technical foundation of the implementation
should not affect the perceived outcome to the users if done properly, only a short
introduction of the technologies used is given.

GetAccept’s front-end stack includes TypeScript as programming language, Vue.js
as interface framework, GraphQL as query language, and Sass as stylesheet language.
These technologies build upon the foundational web technologies HTML, CSS, and
JavaScript and an introduction to each technology is presented in Table 2 below.
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Table 2 — Technologies used to implement the changes

Technology Description
HTML is the World Wide Web’s core markup language. It was primarily
1 designed as a language for semantically describing scientific documents but
HTML .
has been adapted to describe a number of other types of documents and even
applications.
Css? CSS is a mechanism for adding style (e.g., fonts, colors, and spacing) to web

documents.

JavaScript?

JavaScript is a programming language that conforms to the ECMAScript
language specification. It is best known as the language embedded in web
browsers but has also been widely adopted for server and embedded
applications.

TypeScript*

TypeScript is an open-source programming language that transcompiles to
JavaScript. It differs from regular JavaScript by adding static type definitions
and can be run anywhere JavaScript can, including the browser or on Node.JS.

Vue.js is a progressive framework for building user interfaces. It only focuses

ic5
Vue.s on the view layer and works on all browsers that are ES5-compliant.
GraphQL is a query language for APIs and a runtime for fulfilling those queries.
GraphQL® It provides a complete description of the data in the API and gives clients the
power to ask for what they need.
Sass is a stylesheet language that is compiled to CSS. It enables the use of
Sass’ variables, nested rules, mixins, functions, and more, all with a fully CSS-

compatible syntax.

3.2.6 Deploying the changes to production

Since the GDD process focuses on the design phase of the software development
process (Goodwin, 2011; Duan, et al., 2020; Cooper, Reimann, Cronin, & Noessel,
2014), no more steps after the implementation are described in the literature.
However, the objective of this study also included evaluating the changes in regard to
their effect on first week user retention using A/B testing, as described in chapter 2.3.
Thus, after completing the implementation, a system was set up such that each new
user signing up for GetAccept got randomly assigned to an A/B testing group. The
groups were both made up of single design patterns being tested, and also
combinations of them to see how they affected each other. Furthermore, one
reference group which included no new changes to be tested was made available as

t https://html.spec.whatwg.org/

2 https://www.w3.org/Style/CSS/Overview.en.html
3 https://tc39.es/ecma262/

4 https://www.typescriptlang.org/

5 https://vuejs.org/

6 https://graphql.org/

7 https://sass-lang.com/
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well. Data on each new users’ first week user retention was then collected in regard
to their A/B testing group.

3.2.7 Evaluating the changes’ effects on user retention

After eight months, a sufficient amount of data had been collected to be able to
effectively use the methods for A/B testing outlined in chapter 2.3. Consequently, the
collected data was evaluated and each change’s impact on GetAccept’s first week user
retention was calculated and determined. If a change showed positive impact on
GetAccept’s first week user retention, it was set to be rolled out to all new users, and
if it did not show a positive impact, further research regarding the design pattern the
change was based upon was done. However, this was done after the conclusion of the
study and will therefore not be further elaborated upon.

3.3 Delimitations and considerations

Before presenting the results of the study, there is a number of delimitations and
considerations that should be taken into account. First of all, when assigning the new
users into A/B testing groups, they were done so completely randomly. This does not
mean there were no differences between the users withing the groups, but it was the
best solution available to get as comparable groups as possible.

Secondly, as noted and argued in chapter 2.2, the time period used to measure
user retention was one week. Using a longer period could yield different and possible
more valuable results, however that was not possible considering the amount of data
needed to be collected to achieve statistical significance of the results within the
duration of the study. Furthermore, due to the method used for collecting the data,
full validity of it could not be ensured. The conclusions drawn and statements argued
in the remainder of this study are made on the premise that the data is fully valid,
however, to get further evidence supporting the statements, the study could and
should be repeated with a better method of data collection.

Lastly, as the data collection took eight months, other changes in the product had
to be deployed alongside the specific changes discussed in this study. Since these
changes were deployed across all A/B testing groups, this should not
disproportionately affect the user retention of any group more than another, however
it is something that should be considered.
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4 Results

Chapter 4, Results, presents the outcome of the study as a result of following the
methodology presented in the previous chapter. The chapter describes the design
patterns that were chosen, visualizes how they were designed and implemented,
and presents the outcome of the A/B testing.

4.1 Chosen design patterns

As stated in methodology chapter 3.2, when choosing design patterns, inspiration
was taken both from academic literature and also from prominent online sources
discussing the area of user onboarding, as has been done by others conducting similar
studies (e.g., Cascaes Cardoso (2017), Terres et al. (2019), and Soong et al. (2018)).
Through iterative refinements with representatives from GetAccept’s development
teams, the two distinct design patterns hereafter called “Reduce friction” and
“Monitor progress” were chosen.

4.1.1 Reduce friction

One design pattern commonly referenced in discussions regarding best practice user
onboarding experience design is the concept of reducing friction (e.g., Userpilot
(2019), HubSpot (2019), UX Collective (2019), and Appcues (2018)). What this
means is to allow for the user to start using the product as efficiently and quickly as
possible by reducing the number of initial barriers, redundant steps, superfluous
details, and so on. This can for example include reducing the number of fields
required when signing up (or even deferring account creation completely), removing
elements not relevant for the user, all with the goal of presenting the core advantages
of the product as efficiently and early as possible.

Reducing friction is also mentioned in various forms in Tidwell’s (2010) book
about best practice interaction and visual design patterns. For example, Tidwell
mentions “deferred choices”, letting users achieve their goals more efficiently, and
“instant gratification”, giving users a success experience early to make them more
likely to keep using the product. Furthermore, evaluating the principles of the design
pattern through Goodwin’s (2011) two questions of what constitutes a good principle
(i.e., “does it help your users accomplish their goals?” and “will it help users minimize
work?”) it is the authors opinion that the concept of reducing friction passes, making
it a suitable design pattern to design, implement, and evaluate.

4.1.2 Monitor progress

Another design pattern commonly referenced in discussions regarding best practice
user onboarding experience design is to monitor the user’s progress throughout the
onboarding journey (e.g., Userpilot (2019), HubSpot (2019), UX Collective (2019),
and Appcues (2018)). This can for example be done by progress bars or checklists
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that communicate both how large share of the onboarding journey the user has
completed, and also how much is left. On top of giving the users a clear expectation
of what to expect, this is also stated to make more users complete the journey, due to
humans being inclined to completing tasks they have been given (UX Collective,
2019; Appcues, 2018).

Monitoring progress is also supported by Tidwell (2010) who describes it as
sequence maps, something that helps users know where they are and where to go
next. Furthermore evaluating the principle of the design pattern through Goodwin’s
(2011) two questions, it is also for the concept of monitoring progress the author’s
opinion that it passes, making it another suitable design pattern to design,
implement, and evaluate.

4.2 Designed and implemented changes

To ensure the implementations of the two design patterns chosen in the previous
chapter were designed properly, they were done so in conjunction with GetAccept’s
design team with inspiration from the “best practice” examples given in the sources
that gave rise to each design pattern. Furthermore, each design pattern’s
implementation was designed with GetAccept’s preexisting foundation and design
language in mind to ensure they would be consistent with the rest or the product. The
results of the designed implementations are presented in the following chapters.

4.2.1 Reduce friction

As mentioned in chapter 4.1.1, components of this design pattern include reducing
the number of fields a new user has to enter when signing up, removing elements not
relevant to the user, and presenting the core advantages of the product as efficiently
and early as possible. Looking at GetAccept’s preexisting signup flow, multiple
changes in regard to the aforementioned aspects could be made.

The preexisting version of GetAccept included four separate steps where the user
had to take action before being able to start using the product, and three of them
included having the user enter information into fields. See figure 2 to 5 for
visualizations of these steps.
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Figure 2 — First step of GetAccept's preexisting signup flow

0 GetAc ce pt Why GetAccept? ~  Product~  Pricing  Customers  Resources ~ r ‘ @

GetAcceptand
increase sales

Close more deals by sending sales content with personalized video
reminders, live chat & e-signature - Sales Enablement software for digital
and remote selling. Start your 14 days free trial today!

S amal s

By submitting this form | accept the

Figure 3 — Second step of GetAccept's preexisting signup flow
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Figure 4 — Third step of GetAccept's preexisting signup flow

Figure 5 — Fourth step of GetAccept's preexisting signup flow
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An overview of what information was required in each step is presented in Table 3
below.
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Table 3 — Information required from the user when signing up

Step Information required
1. GetAccept website - Email address

- First name

- Last name

- Phone number
- Language

2. “Welcome to GetAccept” page
- Main purpose of using GetAccept (selection of

four predefined choices)
- Password

- Repeat password

- Company name

3. “Create new company profile” page
Country

4. Getting started page - Noinformation required

Taking into consideration the components of this design pattern, along with
discussing it with the key stakeholders at GetAccept, the following changes presented
in Table 4 below were made.
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Table 4 — Changes made to reduce friction

Step

Changes made

1. GetAccept website

Removed the “Email address” field and replaced
it with a “Create free account” button, taking you
to the first of two views of the redesigned
“Welcome to GetAccept” page

2. “Welcome to GetAccept” page

Added an initial view housing the “Email address”
field along with a “Get started” button taking you
to the next view, this since the email address
needed to be validated before the user entered
the rest of its information due to technical
reasons

On the main view, made the “Phone number”
field optional since it did not have an impact on
the experience for a new user

Removed the “Main purpose of using GetAccept”
field since it did not have an impact on the
experience for a new user, and was only used for
statistical purposes

Removed the “Repeat password” field and added
the possibility to toggle the visibility of the
characters entered instead

3. “Create new company profile” page

Removed the “Company name” field since it did
not have an impact on the experience for a new
user

Removed the “Country” field since it did not have
an impact on the experience for a new user

Removed the step entirely since it did not have a
purpose after removing its fields

4. Getting started page

Moved the content to a modal more clearly
highlighting the information relevant to a new
user during the onboarding process

Added the option to start using the product
without going through the product guide

Removed the short videos highlighted on the old
page since they were not seen by any significant
number of new users

Worth to be noted is that the fields that were removed due to not having an impact
on the experience for a new user, were all still accessible in the product through its
settings page. The final results of these changes designed and implemented into the

product can be seen in figure 6 to 9 below.
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Figure 6 — First step of GetAccept's updated signup flow
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Figure 7 — Second step of GetAccept's updated signup flow
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Figure 8 — Third step of GetAccept's updated signup flow
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Figure 9 — Fourth step of GetAccept's updated signup flow
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4.2.2 Monitor progress

As mentioned in chapter 4.1.2, monitoring progress means giving users clear
expectations of what to expect through progress bars or checklists. Looking at
GetAccept’s preexisting product guide presented during first usage of the product, no
progress bars or checklists existed, meaning this could be added.

After signing up, the preexisting version of GetAccept’s product guide guided new
users throughout sending out a document without giving any indications on what to
expect through progress bars or checklist. See figure 10 and 11 for illustrations of this
product guide.
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Figure 10 — First illustration of GetAccept's preexisting product guide
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Figure 11 — Second illustration of GetAccept's preexisting product guide
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Taking into consideration the components of this design pattern, along with
discussing it with the key stakeholders at GetAccept, a checklist that replaced the
preexisting sidebar during the product guide could be added. The checklist was
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designed and implemented so it gave a clear indication on what had been completed
and what to expect, and its progress automatically updated based on the user’s
progression throughout the sending the document. The final results of these changes
designed and implemented into the product can be seen in figure 12 and 13 below.

Figure 12 — First illustration of GetAccept's updated product guide
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Figure 13 — Second illustration of GetAccept's updated product guide
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4.3 Outcome of A/B testing the changes

Before deploying the changes outlined above to live users, four A/B testing groups
were created in which new users would be put into randomly:

(1) One group that would not receive any of the new changes; and
(2) One group that would receive the changes related to “Reduce friction”;
(3) One group that would receive the changes related to “Monitor progress”; and

(4) One group that would receive the changes related to both “Reduce friction”
and “Monitor progress”.

Then, after deploying the changes outlined above to live users, data was collected on
the first week user retention of each A/B testing group until a sufficient amount to
ensure statistical significance was reached. This data is presented in table 5 below.
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Table 5 — Raw data collected from A/B testing

Number did Number did not

. . . . Implied first
Number of sign in again at sign in again at
Group . week user
signups least once least once .
s . retention
within a week within a week
No new changes 5345 2827 2518 52,9%
Reduce friction 1896 1086 810 57,3%
Monitor progress 1 574 881 693 56,0%
Reduce friction & 1484 852 632 57,4%

Monitor progress

The data was then evaluating using Fisher’s exact test to determine whether there
were statistically significant differences in first week user retention between the
groups. The null hypothesis was that there was no difference in first week user
retention between the groups, and the alternative hypothesis was that there was a
difference in first week user retention between the groups, with that difference being
in the direction of the implied first week user retention. The contingency tables of
these results are presented in tables 6 to 8 below.

Table 6 — Contingency table for group (A) served with no new changes and group (B) served
with changes related to design pattern "Reduce friction"

Outcome No new changes Reduce friction Combined

Signed in again at least once 2827 1086 3913
within a week after signing up

Did not sign in again within a 2518 810 3328
week after signing up

Total 5345 1896 7241
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Table 7 — Contingency table for group (A) served with no new changes and group (B) served
with changes related to design pattern "Monitor progress"

Outcome No new changes = Monitor progress Combined

Signed in again at least once 2827 881 3708
within a week after signing up

Did not sign in again within a 2518 693 3211
week after signing up

Total 5345 1574 6919

Table 8 — Contingency table for group (A) served with no new changes and group (B) served
with changes related to design pattern "Reduce friction" and “Monitor progress”

Outcome No new changes Redu.ce friction & Combined
Monitor progress

Signed in again at least once 2827 852 3679
within a week after signing up

Did not sign in again within a 2518 632 3150
week after signing up

Total 5345 1484 6 829

Formula (1), presented in chapter 2.3, was then used for each of the design pattern
combinations to evaluate whether they had a positive impact on first week user
retention in relation to the group which was not served any changes. The direction
being positive since each group that was served with changes related to the design
patterns had an implied first week user retention higher than the group that did not
receive any of the new changes. Thus, each group’s p-value and relation to « (at 95%

confidence) were calculated and are presented in Table 9 below.

Table 9 — Statistical evaluation of differences between being served with changes related to a
design pattern in comparison to not being served with any new changes

Design pattern in comparison to

no new changes p-value Smaller than a = 0,05
Reduce friction 0,0011 Yes
Monitor progress 0,0333 Yes
Reduce friction and Monitor progress 0,002 Yes
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Furthermore, the changes were also compared against each other using the same
procedure and data as above to evaluate whether it was possible to conclude which
change, or combination of changes had the largest impact on first week user
retention. The contingency tables of these results are presented in tables 10 to 12
below.

Table 10 — Contingency table for group (A) served changes related to design pattern "Reduce
friction" and group (B) with "Monitor progress"

Outcome Reduce friction Monitor progress Combined

Signed in again at least once 1086 881 1697
within a week after signing up

Did not sign in again within a 810 693 1503
week after signing up

Total 1896 1574 3470

Table 11 — Contingency table for group (A) served with changes related to design patterns
"Reduce friction" and “Monitor progress” and group (B) served only with "Reduce friction"

Outcome Redu.ce friction & Reduce friction Combined
Monitor progress

Signed in again at least once 852 1086 1938
within a week after signing up

Did not sign in again within a 632 810 1442
week after signing up

Total 1484 189 3380

Table 12 — Contingency table for group (A) served with changes related to design patterns
"Reduce friction" and “Monitor progress” and group (B) served only with "Monitor progress"

Outcome Redu.ce friction & Monitor progress Combined
Monitor progress

Signed in again at least once 852 881 1733
within a week after signing up

Did not sign in again within a 632 693 1325
week after signing up

Total 1484 1574 3058

And again, each group’s p -value and relation to a (at 95% confidence) were
calculated and are presented in Table 13 below.
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Table 13 — Statistical evaluation of differences between being served with changes related to a
design pattern in comparison to being served with another design pattern or patterns

Design pattern in comparison to

. p-value Smaller than a = 0,05
other design pattern or patterns
Reduce friction vs. Monitor progress 0,4491 No
Reduce friction & Monitor progress 0,9442 No
vs. Reduce friction
Reduce friction & Monitor progress 0,4222 No

vs. Monitor progress
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5 Conclusions and discussion

As is evident by the results presented in Table 5 and Table 9, both the design patterns
“Reduce friction” and “Monitor progress”, and the combination of the two showed
higher first week user retention compared to not receiving any changes related to the
design patterns. This could be determined since their implied first week user
retention rates were higher than the rate of the group which did not receive any
changes, and that these differences were confirmed to be statistically significant using
Fisher’s exact test. Thus, with the premise of A/B testing, it can be concluded that the
incorporation of the design patterns “Reduce friction” and “Monitor progress” and
the combination of the two into GetAccept’s user onboarding experience all positively
influenced the digital product’s user retention.

Furthermore, due to the generalizable nature of GetAccept’s product and the
aspects evaluated, this conclusion should also be applicable to other companies and
digital products with similar characteristics, and the method used to evaluate the
impact of implementing the design patterns should be applicable for evaluating other
design patterns and/or changes in digital products.

Additionally, as presented in Table 13, the design patterns were also evaluated
against each other. However, since the p-values calculated were all greater than «

At 0,05 (95% confidence), no conclusion could be drawn as to which design pattern
or combination of design patterns most positively improved the user retention.

Moreover, even though this study has furthered the understanding of how the two
distinct design patterns of reducing friction and monitoring progress influence the
user onboarding experience’s impact on user retention, more work can be done in the
area. For example, there are multiple additional design patterns commonly
mentioned in sources discussing “best practice” user onboarding experience which
are based on similar anecdotal evidence, and the same procedure to evaluate this
study’s chosen design patterns could be applied for them as well.

Furthermore, by collecting more data on the design patterns evaluated in this
study, additional information about their impact on user retention can be asserted.
This can for example be to measure the extent of their impact by using confidence
intervals, or how user retention is affected for longer time periods than one week, as
was done in this study.

Additionally, instead of using completely random A/B testing groups, the design
patterns discussed in the study could be deployed and evaluated on different types of
segmented groups, for example split by age, geographical region, or some other
aspect. This since there could be value in understanding how different user segments
perceive the changes, and consequently also how their user retention is affected.

Lastly, since full validity of the data could not be ensured due to the method used
for its collection, the study could and should be repeated with the same design
patterns on another digital product and set of users in order to strengthen the
reliability of the conclusions drawn.
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