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Communicating with a large fragmented userbase can be a tough task to accomplish. In this
thesis, a dashboard to help complete this task is implemented, the implementation
environment, requirements and implementation presented, and its usability evaluated
following the Design Science Research methodology.

The usability evaluation is separated into a heuristic evaluation and a user evaluation. The
heuristic analysis reveals some initial key usability issues mainly related to the
communication of the status to the user as well as error prevention. Furthermore, the user
evaluation seems to support the existence of these issues and reveals that the interface may
need to be further simplified. Potential fixes to the identified usability issues are proposed.
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Fragmentoidulle kéyttdjdkunnalle kommunikointi voi olla haastava tehtdvé toteuttaa. Tadssa
tutkimuksessa toteutetaan juuri kyseisen tehtdvén suorittamiseen tarkoitettu kayttoliittyma,
jonka toteutusymparistd, vaatimukset ja toteutus esitellddn tyodssi, ja jonka kaytettdvyyttd
arvioidaan. Ty0 seuraa Design Science Research -metodologiaa.

Heuristiseen analyysiin, sekd kayttdjakokemuskyselyyn jaettu arviointiosuus paljastaa
toteutuksesta  kaytettdvyysongelmia pédosin jirjestelmin tilan kommunikoinnissa
kayttdjalle, sekd virheiden ennaltaehkiisyssd. Kéyttdjadkokemuskyselyn tulokset vaikuttavat
tukevan ndiden ongelmien olemassaoloa, sekd paljastavat mahdollisen tarpeen
yksinkertaistaa kayttoliittymé&a lisaa.
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1 Introduction

Usability is a key aspect of software products when designing interfaces that users want to
keep working with. It is important that the application works in the way that most users
would expect it to. This is why it is essential to use common design patterns and icons when
developing a web application or any application for that matter. The aim of this thesis is to
implement a system for the target company to carry out messaging to multiple separate web
communities using the already existing architecture. The system will essentially be a full-
stack web application; it will consist of a backend handling the functionality to carry out the
messaging, and a frontend, a user interface that will make it simple for the user accomplish

the desired use cases.

The target company that the technical part of this thesis is built for is an SME offering its
clients web-based communities with a feature set consisting of communication and
engagement of users within discussions, polls and possible surveys as well as the collection
of data from these surveys as well as web analytics such as page visits, logins and
registrations. The need for a messaging system came from a group of customers that had the
need for multiple smaller communities. The users would be divided into these communities
based on their location, for example. This sparked the need for a tool that would be able to
take advantage of the functionality built into the community platform to write a message to
be displayed in all these communities, or a subset of them, whilst only requiring the user of
this tool to write the message once. This is something that is not possible directly, as the
community platform was not designed to be used this way, and communities don’t
essentially have the knowledge of others of its type. This is why the usage of an application

programming interface (API) is required here.

There is a fair amount of research on notification and messaging systems. The problems in
the works reviewed were quite different, when compared to the problem here. Some findings
are worth mentioning, though, such as that for notification systems, simply informing that
there is new data available or that the data has changed can be enough (Adya et al., 2011).
The System Usability Scale has also proven to be a versatile method to conduct usability

evaluation (Lewis, 2018).
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As mentioned, none of the related works reviewed really had a similar problem as we have
here. Thus, we do not have very much prior knowledge as to how this type of system should
technically be implemented, though the related works had some technical design aspects that
can be used in some places. The evaluation of usability seems to be a fairly well researched
field at least in the case of the System Usability Scale, which has had a lot of research based
on it after its initial introduction. This thesis will follow the Design Science Research (DSR)

methodology. This is explained in more detail in chapter 3.

1.1 Delimitations

The thesis focuses mainly on the improvement of the user interface and experience using the
product implemented over the course of writing this thesis, while also covering some aspects

related to the implementation of the product.

1.2 Goals and research questions

The main goal of this study is to find out how we can implement a tool integrated as a part

of the community platform described in chapter 1.
The second goal is to improve the tool’s usability using feedback received from customers.
As such the proposed research questions are the following:

1. How can a communication tool connecting multiple self-isolated instances of a

community be implemented?
2. What type of initial shortcomings does the interface of the tool have?

3. How do we fix these shortcomings?

1.3 Structure

The structure of the thesis is divided into a theoretical and a practical part. The second
chapter will cover the discovered related research on the topic. Third chapter will cover the

research methodology. The fourth chapter introduces the target environment and its
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architecture. The fifth chapter covers the requirement and specifications of the implemented
artefact. The sixth chapter covers the UI design, and technical details about the
implementation. In the seventh chapter the evaluation of the practical implementation will
be explained. The eighth chapter discusses the results of the evaluation presented in the

preceding chapter, and the ninth and final chapter concludes the work.
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2 Related research

This chapter will give a peek to what type of related research has been done surrounding the

subject.

2.1 Process

A review is conducted on 15 scientific papers. The search terms used a combination of the

following words and phrases:

e Web communities

e Notification systems / message delivery systems / communication interfaces
e Customer communication

e User interface design / user experience design

e Usability evaluation

e Implementation / practical

Similar terms are grouped together to demonstrate how the search term was formulated,
essentially with AND operators between each bullet point in the above list and OR operators
between the terms grouped together. Multiple searches with different combinations of these
terms were conducted, mainly on Google Scholar, but a few database searches to ACM
Digital Library were also made. The snowball method was also used to select some relevant
articles. In addition, some of the papers were searched for spontaneously while looking for

additional research on a subject a certain paper dealt with.

2.2 Abstracts / overview

Of the 15 reviewed articles, 5 are about implementing or designing a messaging or
notification system, and the remaining 10 all deal with usability in some way or form. They
either provide context for usability design, present an evaluation method or framework for
some type of user interfaces. Thus, it makes sense to categorize the works into practical

works about implementing a particular system and works dealing with usability as a concept.
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The content within the works is further explained in the following subsections 2.2 and 2.3,

with a summary in subsection 2.4.

2.3 Practical works

Hable and Ebner (2011) describe the development of a server platform designed for mobile
marketing to a large customer base. The initial communication tool used was SMS, but the
progress during development allowed the platform to support more advanced formats like
MMS and email. The work is more a description on the technical design decisions and
architecture of the system and while describing a somewhat similar problem as presented in
this work, doesn’t offer much useful knowledge due to the base of the platform being very
different. The authors mention a big change in the implementation of web applications due
to the advancements offered by JavaScript libraries and asynchronous communication,
which makes richer user interfaces, the likes of which weren’t possible during the initial
phases of their project, available. In conclusion, this work is from a different time and doesn’t
offer much in terms of specific technical information that would be usable with this work,
though the authors do conclude that the fundamental decision to rely on proven technology
and established tools, that is the state of JavaScript today, known as the scripting language

for web pages (JavaScript | MDN, 2025).

Salami and Mtsweni (2019) describe a problem with Single Channel Messaging (SCM) that
they then present a solution for in the format of a model for the implementation of Multi-
Channel Messaging (MCM). The authors use a design science research (DSR) methodology
approach. The work aims to solve the problem with companies not being able to distinguish
between different messaging channels (like SMS, instant messaging, email and social media
platforms) based on the urgency or priority of the message. The solution aims to provide a
model for unifying these channels and being able to choose the correct channels for each
message, depending on the needs. The problem is somewhat similar to the problem of this
work, though it does have some key differences, like the different channels being in possibly
entirely different formats, like an SMS message in comparison to a Facebook post, or even
an email. What could be referred to as a channel in the context of this work, the different
communities, use the same API, so there is no need to implement data conversion to different

formats. The authors conclude that the MCM system can benefit the user by providing
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options to select the channels and to use and route the messages according to customers’
preferences. They acknowledge that a limitation of their model can be adding support for
new communication channels the messages can be routed to. The work of the authors here

uses the DSR methodology so it can be used as an additional point of reference there.

Similarly to Haber and Ebnel, Adya et al. (2011) describe a design and the implementation
of a notification service. The system, Thialfi, is designed in a way that it notifies the clients
that have the client library embedded and have registered for a specific object to be notified
of changes in the object. A key design decision of the system is, that it only notifies the client
that there has been a change in the object state, but not in detail about the change itself, which
simplifies the design of the system as well as makes it more scalable. The authors found that
many applications need only the signal, and not the new data, while developers show
hesitance to adopt the system due to the additional latency introduced by the data retrieval.
The authors’ data suggested that few applications would need the data to be retrieved in the
same call and it would complicate the backend implementation as well as the API. They also
found that many developers prefer to use a native language library as opposed to directly
interacting with a client protocol, which makes implementation easier. Additionally, it was
found that the complex operations should be done at the serverside, as the clients’ software
might not be upgraded for a long time, and performance fixes can thus be deployed more
efficiently at the server side. While the system would scale to support tens of thousands of
objects per client, the authors found that initial applications only had tens. The solution
described in the work is more of a backend implementation than the proposed solution for
the problem in this work will be, but it has some design decisions that might be worthwhile
to consider here as well, like the signal only communication to the client that should be

followed by the client retrieving the data.

Viderisa et al. (2019) designed a prototype for personalized push notifications as they found
that only a limited number of users opened push notifications immediately after receiving
them. They conducted a survey, that was completed by 257 respondents, in which 2.3% of
the respondents told that they open push notifications immediately upon receiving them,
63.4% claimed they would open them if the content met their expectations, 24.5% told they
wouldn’t open the notification upon first receiving it and the remaining 9.7% told they
wouldn’t open them immediately, but would after some time had passed. The authors then

designed the prototype using the User Centered Design approach, initially collecting data
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through online surveys as well as contextual interviews, mapping the evaluation to possible
solutions using Schneiderman’s Eight Golden Rules of Interface Design. The final prototype
was then evaluated with usability testing carried out on 12 participants of which 10 were
previously interviewed in an earlier stage of the research. The testing consisted of 15 tasks
the participants were asked to perform, and the evaluation was measured by task success, a
binary value of 1 for each successful task and a 0 for a failed task. The average success rate
of the prototype was 88.3%. The authors concluded that while the average success rate was
around 90%, the prototype still had some points that could be improved upon. The authors
presented a solution to the problem in the form of a prototype which, in short, allowed users
to set various rules for receiving push notifications, which was meant to solve the issue with
notification contents not being in line with the users’ expectations. While the problem is
quite different from the problem in this work, the solution the authors developed is similar
in the sense that there was a need to develop a new user interface. The user interfaces are for
quite a different purpose, so their use as a reference point might be limited in the case of this

work.

Shevchenko et al. (2021) developed an open-source platform for scheduling and sending
mobile notifications for the purpose of experience-sampling research. Experience-sampling
methodology (ESM) consists of methods that prompt participants to respond to a survey or
task at various time points, that could be random. This introduced the need to implement
scheduling for the notifications. The platform consists of a smartphone app developed in
React Native and a website, the former of which is for the participants and the latter, for the
researchers. Both artifacts were evaluated in their separate studies. The authors concluded
that the subsequent studies helped to significantly improve the user experience on the
website and to confirm the main functionality of the mobile application. This article does
not explain the system design in detail but rather the workflows for the two parties,
researchers and participants, as well as the methodology for validating the user experience
of the separate interfaces. As native mobile applications were also implemented in the study,
using push notifications, it also goes a bit further than will be expedited in the
implementation part of this study; the notifications will consist of native functionality of the

forum software, that is already part of the platform.
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2.4 Usability

The System Usability Scale, a 10 item five-point questionnaire, is looking to be the most
widely used scale of perceived usability. It has been used in research very much and has
proven to be very flexible; little changes, like rewording to change the tone don’t affect the
resulting scores much. The scale has been translated to many languages and many

derivatives have been developed. (Lewis, 2018)

Marsico and Levialdi (2004) presented a goal-based approach to measure the usability of
websites. At first, they had to introduce a new taxonomy to divide different sites into
different categories, as they found that users’ expectations are often hard to foresee,
especially when evaluating sites, the goals of which are entirely different. This new
taxonomy was based on Aristotle’s rhetorical triangle, and grouped sites based on three
dimensions, the personal/social coordinate, the site/info coordinate and the communication
style coordinate. They then used this taxonomy to identify a group of sites belonging to the
same category to minimize differences in users’ expectations and carried out a general-
purpose questionnaire to evaluate the site and make users acquainted with the main features
of the sites. After this, the users were asked to perform specific tasks of their choice, after
which they would note their impressions and note features they found useful. The authors
concluded that their methodology for evaluation was found to be very promising, based on
the experimental validation. The authors present quite a simple approach for evaluating
websites which may be useful when evaluating the software artifact produced in this work

in its final phases.

Islam and Bouwman (2016) present a framework for designing and evaluating web interface
from the perspective of semiotics, the study of sign processes and communication of
meaning (Semiotics, Wikipedia. 2025). The research is based on four separate empirical
studies consisting of user tests with interviews and questionnaires as well as inspections
conducted by experts. The authors conclude that while the developed Semiotic Interface sign
Design and Evaluation (SIDE) framework was in part validated in the paper, it is open to
further testing. They also explain that the framework may not be as usable for evaluation of
interfaces in the mobile context, as it has its own problems with the smaller screen size, and

different data entry methods for example. They mention that culture also plays a key role in
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conveying meanings through signs. The SIDE framework may also be worthwhile to look

into when deciding how to evaluate the produced interface at the evaluation phase.

Biswas et al. (2012) presented a simulation system the goal of which was to help designers
understand the needs of people with varying degrees of abilities, and to make systems more
inclusive. The authors state that while iterative prototypes can be useful, each new iteration
of a prototype can be expensive and time consuming if it must be evaluated by a user trial
and thus modeling and simulation is needed. The authors conclude that there is a deficiency
in current modeling tools for users with disabilities, it is however unclear whether this is the
case today as the article was written over 10 years prior to the present. Kous et al. (2021)
studied the accessibility of Slovenian municipalities’ websites. Slovenia adopted the
standard EN 301 549, aiming to improve accessibility of public ICT products and services,
encompassing websites as well. The study concluded that in 2017, before the adoption of the
standard, none of the websites were fully compliant with the standard while in 2018, 33% of
them were, showing significant improvement, though a majority of the websites were still
not fully compliant. Furthermore, Laamanen et al. (2024) conducted automated web
accessibility evaluations on Finnish higher education institutes’ (HEIs) websites’ landing
pages and found that while some were nearly perfect in terms of accessibility, others also
had a great deal of problems. They concluded that the direction is right, but the speed is too
slow. Based on this, it seems that there are many problems with web accessibility even on
the websites of institutions even today. Accessibility is an important aspect to consider when

developing an interface.

Balatsoukas et al. (2015) conducted a usability evaluation for a web based integrated care
pathways (ICP) tool. The methodology for the evaluation was a combination of heuristic
evaluation as well as a mixed method usability test, similar to that of Marsico and Levialdi
(2004), where participants were asked to perform a series of tasks. The authors concluded
visualization to be useful in engagement of users, but designers should avoid information
overload in systems where there is a lot of data to be displayed. They acknowledge their
results to be limited by the fact that the evaluation was carried out in a laboratory

environment.

Nerurkar (2001) criticized the design paradigm of web user interfaces (WUI) compared to
the paradigm of GUIs. This was a different time for the web, though as Google’s V8

JavaScript engine wasn’t released until a few years later, and neither was the server platform
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based on that, Node.js. While today it is the primary language for interactive web pages.
(Wirfs-Brock and Eich, 2020). Today, web technologies like JavaScript are used to build
even desktop applications (“Why Electron | Electron,” 2025). Nerurkar describes WUI
design to be “totally divorced” from the GUI approach, but there is reason to suspect whether

that holds true today.

2.5 Summary

None of the reviewed practical works dealt with the same problem as this work deals with.
The research could still theoretically exist, as the results weren’t exhaustively screened. It is
possible that the search terms didn’t also catch all works dealing with a similar problem as
the problem can be described in many different ways and using different words, and the
problem is very specific in its own right; it is probable that not many people have had to

implement a system with similar specifications.

The works dealing with usability provided some perspective on how an evaluation of a Ul
could be done. It is likely that for example SUS will be used in the evaluation of the software

artifact produced in this work.
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3 Research methodology

This chapter explains the methodology used in research within this thesis in detail. Design
Science Research (DSR) was chosen as the methodology and this chapter refers to the

paradigm introduced by Peffers et al. (2007).

3.1 Process

Peffers et al. divide the methodology of the DSR process into six activities:
1. Problem identification and motivation
2. Definition of objectives and solution
3. Design and development
4. Demonstration
5. Evaluation
6. Communication

The methodology allows for iteration of the process between steps 2-6, which is also the
case in many software development processes. The methodology also allows for different
entry points, depending on the situation, allowing the researcher to start from further within

the sequence, if more feasible.

Problem identification defines the problem clearly and explains why a solution to it is
needed. Definition of objectives and solution then builds on this and asks the question of
“what would a (better) artifact accomplish?”, essentially defining the requirements for the
product. In the design and development phase an actual solution to the problem is
constructed as an artifact. In demonstration, the functionality of the artifact is then proven,
as it is used to solve the problem. Evaluation stage takes this a bit further and the artifact’s

solution to the problem is measured, comparing the objectives to the achieved results.
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3.2 Entrypoint

DSR has four different entrypoints that can be used:
1. Problem-centered initiation
2. Objective-centered initiation
3. Design & development centered initiation
4. Client/ context centered initiation

Problem-centered initiation is usually used when observation of a specific problem or
suggested future research initiates the idea for the research. It starts at activity 1. Objective-
centered initiation is usually triggered by an industry need, that can be resolved by
developing an artifact. It starts at activity 2. Design and development centered approach
would start at activity 3 and would be used if a specific artifact already exists but has not
been fully thought out or finalized. Client or context centered initiation would start at activity

4 and would be used if a practical solution that works already exists.

As the idea for this research came from an industry need, objective-centered initiation will

be used in this case, and research will start at activity 2.

3.3 Conclusion

The process used in this thesis is presented in the figure 1 seen below. To summarize, the
figure presents the activities in a sequence, that leaves room for iteration. The figure
illustrates the entry point of the research, that began with defining the objectives for a

possible solution.
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Iteration
N A D D

Identify problem & Define the objectives Design and develop Demonstrate Evaluate Communicate

motivate

Unifying Identify the Develop an Use the interface to Assess usability of Document and

independent requirements for interface that fulfills message across the the interface publish the process

messaging under the interface the objective independent and results

one tool communities

@ Objective-centered
solution

Figure 1. Research process

The research will follow the activities seen in the figure. Problem identification as well as
objective definition have already been slightly touched upon in 1 and they will be discussed

in greater detail in the following chapters.
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4 Environment overview

This chapter gives an overview of the software environment the new artifact will be
developed in. It will highlight the components the software artifact will mainly interact with

as well as the challenges that the components might cause.

4.1 Vanilla Forums

Vanilla Forums is an open-source web forum software the target company is using as the
base of its online communities. It is written in PHP and using a framework called Garden. It
is developed using the object-oriented programming paradigm and offers extensibility
through plugins which can be created by extending Garden’s plugin class. Experience has
proven, however, that while on paper Vanilla Forums might look very extensible, it isn’t that

in reality, as the plugin documentation isn’t publicly available on the internet anymore.

The artifact needs to integrate with Vanilla as it needs to be able to create new discussions
as well as moderation messages within the forum. Discussions are threads anyone on the
forum can create by default provided they have the permission to do so in the category. It is
certainly possible to only allow certain users to create new discussions and regular users to
only post messages in these, but this is not the behaviour by default. Moderation messages
on the other hand are, as the name suggests, only supposed to be able to be created by
moderators or administrators. They are essentially popups that appear on the front page, in
a certain discussion, or discussion category. They have a separate importance or urgency
value that affects the background color of the element, with more glaring colors such as red

or yellow the more important the message is.

As seamless integration to Vanilla isn’t possible with plugins without tremendous effort via
the inspection of the source code, it leaves little room for choice on how to integrate the
artifact to Vanilla. The only real choice is using Vanilla’s built-in REST API, which has its

route documentation still intact, as it is accessible within the forum’s administration settings.
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4.2 MariaDB and access tokens

Though the implementation doesn’t need to interact with MariaDB directly, Vanilla uses it
as its underlying database technology, which is relevant to the implementation, because to
interact with the API we need to first interact with Vanilla’s database directly to be able to
automatically create a new access token that we need to authorize the requests we make to
Vanilla’s API. The platform has an integration plugin that allows logged in users to interact
with Vanilla’s API using the session, and without having to provide the access token. The
session is only limited to one community, though, and using the same session to interact with
Vanilla’s API across multiple different instances wouldn’t be possible. This only leaves the

choice of creating the access token.

Creating an access token is not as simple as inserting a randomly generated key into the
database however, as we also need to insert the expiration date of the key and add a hashed
version of it at the end of the access token. Vanilla also salts the access token using a secret
key it generates when setting it up for the first time and the salt must be recreated using the
same recipe Vanilla does it with. After these steps we have the final access token that can

then be used to authenticate the requests the artifact needs to make.

These access tokens then need to be saved somewhere, for the artifact to be able to access
them and they are saved in a separate credentials database within MariaDB. While it is less
safe to do so, security isn’t compromised as the database isn’t accessible from the internet
directly, as you need to be connected to the Virtual Private Cloud (VPC) it lives on, along
with the credentials and hostname of the database. The solution artifact won’t be able to
access the database directly as a separate credential server fills the access tokens and other

relevant data into the environment the solution artifact operates on.

4.3 OpenSearch

OpenSearch is an open-source search engine that the target company uses for many of its
internal operations. It provides faster data lookup than directly querying a database. Data
needs to be indexed on the cluster OpenSearch runs on, so it is essentially stored there.
Different data is separated to units called indices, though it mostly contains user related data,

some services also use it for temporarily or permanently store data needed for operation.
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Logs are also centrally stored on OpenSearch for convenient access and look up. The

different indices are prefixed with the customer’s name to separate them.

Though the search engine has some similarities with a generic database, querying and
indexing (inserting) data can be very different; there is a wide range of available query

options all of which are different even though, the difference might be very small or nuanced.

4.4 Authentication and authorization

As the artifact is aimed to be used by administrators, the artifact also needs to be able to
authenticate the user is logged in and is authorized to perform the actions that can be done
using the artifact. The artifact essentially only needs to ask the designated backend whether
the user session is valid and has sufficient permissions to access the page the user is headed
to. On the background, the backend uses AWS Cognito to determine whether user is

authenticated, and the said service’s user groups feature to authorize the user.

4.5 Navigation

To fully integrate the new artifact to the platform, it needs to also use the platform’s custom
built navigation bar. The navigation bar is built using the React JavaScript framework. The
navigation bar is a single page application that is loaded to other applications’ body element
as a fragment. The navigation bar’s links config also needs to be modified to include this

new artifact, for the user to be able to easily navigate to it.

4.6 Emails

Later, the service might need to be able to also send emails to different user groups. For this,
AWS Simple Email Service (SES) and Simple Queue Service (SQS) are used within the
platform. The artifact doesn’t need to be aware of this as there is already an API that handles

the sending of emails, however.
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4.7 Deployment automation

The platform also has a set of scripts dedicated to bringing up new communities for new
customers. The scripts are mostly written in Bash, but some of them also use Python and
they are run on a dedicated virtual machine as a new customer is added to a separate
administration site. Additionally, there are some setup scripts that are ran on the machine the
community is hosted on. These pull the latest changes from each of the required repositories,
fetch community specific environment variables, fill the dotenv files for each of the
applications and run setup scripts for each repository that install their dependencies, build
them for deployment, create the services for them to allow them to automatically restart and

SO On.
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5 Specification

This chapter lists, describes and justifies the various constraints and requirements of the

artifact.

5.1 Constraints

Constraints are the limiting factors introduced by for example the environment. The
constraints explained in this section are mostly derived from the already existing architecture
and related implementation environment explained in chapter 4 Constraints are summarized

in table 1 below.

Table 1. Constraints

Constraint Type

Must be compatible with Vanilla Forums Technical
Must be compatible with platform navigation bar Technical
Must integrate with platform authentication and authorization | Technical

5.2 Requirements

Requirements are the technical specifications that define what the system must, should, or
mustn’t do. Requirements can be further separated to functional requirements and non-
functional requirements. The next subchapters will list and explain the various functional

and non-functional requirements of the system.

5.2.1 Functional

The functional requirements specified here have been derived from the wishes and needs of

potential and current customers, as well as functions that have been thought to be generally
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useful and closely related to the idea of communication using Vanilla’s built-in features.

Functional requirements are listed in table 2 below.

Table 2. Functional requirements

No. Requirement Importance

F-01 Be able to see a listing of posted discussions showing | Must
information about the title, how many communities it
is in and preview of the content

F-02 Be able to create new moderation messages Must

F-03 Be able to create new discussions Must

F-04 Be able to edit content of moderation messages | Must
created through the interface

F-05 Be able to edit content of discussions created through | Must
the interface

F-06 Be able to delete moderation messages created | Must
through the interface

F-07 Be able to delete discussions created through the | Must
interface

F-08 Be able to choose communities in which moderation | Must
message / discussion is created

F-09 Be able to add an already created discussion /| Must
moderation message to communities not selected on
message/discussion creation

F-10 Be able to delete messages/discussions from selected | Must
communities after message/discussion creation

F-11 Be able to tag discussions as featured Must

F-12 Be able to embed pictures in created discussions Must

F-13 Be able to attach downloadable files in discussions Should

F-14 Be able to change discussion category after creation | Should
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F-15 Be able to create groups of communities that can be | Could

used parallel to single communities when posting a

message

Requirements F-01 through F-08 define the base level functionality of the interface; creation,
modification, deletion and viewing of Vanilla discussions and moderation messages and
selection of which communities to post these to. Requirements F-09 and F-10 define some
additional functionality to the editing of the messages to allow the user to change the
communities; the target group, which the moderation message or discussion should be
visible in. Some additional features for the discussions are defined in requirements F-11
through F-14, like tagging discussions as featured and embedding images. The minimum
viable product is defined by the requirements F-01 through F-12, which are marked as must

have, by priority.

5.2.2 Non-functional requirements

Non-functional requirements specify additional quality attributes that can be related to the
performance, security or usability of the system. Table 3 below lists non-functional

requirements for the system.

Table 3. Non-functional requirements

No. Requirement Importance

NF-01 Be usable on various screen sizes: mobile, laptop, | Must
desktop

NF-02 Provide error messages in plain language and suggest | Must

corrective action where needed

NF-03 Maintain a level of internal consistency Must

NF-01 defines the responsivity of the systems. While writing long announcement texts might
not be comfortable on mobile devices, modern web pages should generally be at least usable
on a wide range of differently sized devices. It is largely the advantage of web applications:

they are generally usable on most platforms that support a web browser. NF-02 defines that
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in the case of an error, it should be clearly communicated to the user so that the user can at
least attempt fix the problem that has occurred. Lastly, NF-03 suggests that the system
should maintain internal consistency; buttons and menus should always be placed similarly
and the meaning of an icon should stay the same in system context. System should of course,
also be externally consistent, but this can be context dependent on which systems the user

has previous experience with.
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6 Implementation

This chapter will explain implementation of the artefact. The needed prep work will be

explained as well as the technical details and architecture surrounding the artefact.

6.1 Process

The artefact was implemented in separate stages. First, technical preparation work was done
to allow the artefact to communicate with multiple Vanilla instances. After this, an initial
prototype for the UI was designed and approved. After this, the development of the artefact
began.

6.2 Preparation work

As briefly mentioned in chapter 4.2 an access token needs to be inserted into Vanilla’s
database to allow the artefact to access its API. Automating this was part of the needed
preparation work for the artefact to function properly. This automation was implemented as
an additional script in the deployment automation scripts mentioned in chapter 4.7 This
script creates an access token, inserts it into Vanilla’s database, and then creates the
additional parts needed in the token to use it in requests, appends these to the created token
and finally inserts this token in a separate database where the artefact can access it during its

installation process.

6.3 The artefact

The artefact itself was implemented as a web application. The backend and frontend were
implemented as part of the artefact, but for data storage the artefact used existing

architecture.
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6.3.1 Technologies chosen

A list of technologies that are used in the application are listed as follows:
e Python Flask
e HTML/CSS/JS/Jinja
e OpenSearch

Python and more specifically Flask was used as the backend server that communicates with
the separate Vanilla instances. This was paired with the Flask default templating engine
Jinja2. This was paired with the Flask-Babel package to allow internationalization,
translations for different languages. The frontend was implemented with Jinja2 templates,
which are essentially HTML that allow special placeholders, creating new elements using
for loops, conditionally displaying certain items, based on the data provided from the
backend. JavaScript was also used on the frontend side to help during implementation of
some elements as well as reading the chosen options and data during message/discussion
creation, and communication of this data to the backend. OpenSearch was used to store the
application related data: information about where discussions and messages have been

posted, their content, and the settings that have been used.

6.3.2 Architecture

The artefact is intended to connect multiple Vanilla instances and allow to interact with
relevant communication features of them all at once. The artefact is integrated into the main
community and then communicates to the other communities using the API. The navigation
bar links to the artefact to allow users to easily access the artefact. The artefact uses platform

backend to provide authentication and authorization and OpenSearch for data storage.
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Figure 2. High level architecture of the relevant application environment

Figure 2 shows the high level architecture of the application environment. Only applications
relevant to the implementation are shown in the diagram to preserve readability, though a

single community would include many more applications.

6.3.3 The frontend

The initial prototype of the User Interface consists of essentially two views: the listing view
and the new message/discussion view. The new message and discussion views are actually
two separate views from a usage viewpoint, but they are very similar in terms of their
content. The UI prototypes are shown on the next pages, it must be noted that the prototypes
don’t include the navigation bar that the final version includes as a fragment on the upper

part of the screen.
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Figure 3. The main view, listing view prototype

Figure 3 above shows the prototype of the main, listing view of the artefact it consists of the
application title, a dropdown menu for adding new messages and discussions, a tab selector
(in the upper left corner), and a grid view that displays the sent messages, or discussions,
depending on which tab the user has selected. Each grid item displays the message title, the
count of communities it has been posted to and a preview of the message’s content.
Additionally, each grid item also has blue and red buttons, which are for editing the message

and deleting it, respectively.
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Figure 4. Message view prototype

The message view prototype shown in figure 4 consists of the application title, cancel and
save buttons. Under these is the main content split into two columns. These are the options
user can set to a message as well as the content and the target communities, representing the

separate Vanilla instances.

Multimessenger &)
Message name* Targets

] " All - J

Dismissible g| Segment 1 bt
Enabled 4 \‘ Target 1
Page Target 2
All pages - Target 3

Category I:‘ Segment 2 -
All categories - Target 4
| ‘ Target 5
D Target 6

Figure 5. Targets dropdown prototype.
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The targets dropdown prototype shown in figure 5 includes a listing of targets and “target
groups” which are called segments in the figure. The dropdown allows the user to select

single targets or groups of targets at once.

Multimessenger @
Discussion title* Targets
] All - ‘
Closed |—| Discussion content®
Pinned [_l
Pin location

Recent -
Category
: General -

Figure 6. Discussion view prototype

The discussion view prototype shown in figure 6 is very similar to the message view
prototype. The selectable options within the view are relevant to option available in Vanilla’s

discussion endpoint as opposed to the moderation message endpoint in the message view.

The prototype designs were used as the basis for the frontend implementation in Jinja2
templates. The message and discussion related information on the listing view is provided
by the templating capabilities as well as the selectable targets within the new
message/discussion views. The edit views in the implemented artefact are also based on the

discussion/message views and content in those is provided by the templating engine as well.

The implemented views are slightly different from the prototypes, some elements have been
added, and the order and layout of some elements might have changed. The implemented
views will be shown on the next few pages. The screenshots have been taken using browser

zoom feature to improve visibility.
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Figure 7. A screenshot of the main/listing view

Figure 7 displays the main/listing view in a development version of the artefact. Some things
to note are that this now includes the navigation bar, loaded as a fragment, as well as a new
placeholder item taking the first position in the grid, that can also be used to navigate to the
new message/discussion view. The accent color the buttons use comes from the navigation
bar’s global variables, which unifies the application’s color scheme with the rest of the

platform.

New moderation message

New discussion

- “

Figure 8. A screenshot of the drop-down menu in the main view
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Figure 8 displays a screenshot of the drop-down menu used to navigate to the new
message/discussion view. This was initially the only method to navigate to these views, but

the aforementioned placeholder item is now provided as an alternative option.
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Figure 9. A screenshot of the new message view

Figure 9 shows a screenshot of the new message view in the artefact. The layout of the view
has been changed to move the text input boxes on one column and the dropdowns and

checkboxes on the other.
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Figure 10. A screenshot of the targets dropdown
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Figure 10 shows a screenshot of the targets dropdown. A fully custom dropdown element
needed to be implemented to better control the look and feel of this input element. It uses a
button combined with a bit of JavaScript to make the list of items appear on click. Each list
item includes a checkbox element and JavaScript was also used to implement the “all
communities” special item to select them all at once. The text of the button is also updated
as the user selects or deselects targets. The count of communities selected is displayed on

the button, or “all communities selected” if that is the case.

New discussion

Discussion title: Targets:

Message content:

v B I YU @@y izvizy

Closed:
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Figure 11. Screenshot of the new discussion view

Figure 11 displays a screenshot of the new discussion view. The content layout has been
changed similarly to the new message view. The message content input box also uses a rich
text editor, CKEditor. CKEditor was chosen as it had already been used in other applications
in the platform. This was to be implemented as discussions in Vanilla support rich text:
formatting, links and images, for example. It was first attempted to use the Flask-CKEditor
PyPI package, but this used the unsupported CKEditor 4. It was then decided to use a pre-

packaged version of CKEditor 5, which is the one visible in the figure.

As all input elements aren’t within a single form in views, HTML classes were used to
identify the input elements and get user input when the save/send button is pressed. An input

class was added to all input elements on the page and JavaScript was used to select all the
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input elements and get their input values. Fetch API was then used to forward this data to

the backend.

6.3.4 Backend

The backend consists of three types of endpoints: endpoints using the GET method, mostly
used to render the templates, and endpoints using the POST method, used mostly to send
and modify the messages and discussions, and endpoints using the DELETE method, which
are used to delete the messages or discussions. All the endpoints available use platform level
authentication and authorization. The user’s session is validated and then checked whether
they have the necessary access rights to use the application. This data is requested from a

separate platform wide backend.

Table 4. Summary of application endpoints used to render templates

Endpoint Method | Description Response

/ GET Renders the main/listing page HTML page
/newMessage GET Renders the new message page HTML page
/newDiscussion GET Renders the new discussion page | HTML page

/editMessage/<id> GET Renders the edit message page HTML page

/editDiscussion/<id> | GET Renders the edit discussion page | HTML page

Table 4 above summarizes all the application endpoints needed for user to interact with the
application. The functionality of the GET endpoints is simple, they request the relevant
information needed to display the data in the template and then fill it in and return the
resulting HTML document. The main page requests the posted messages and discussions
from OpenSearch and provides these to the templating engine. The new message and new
discussion endpoints request the available targets and provide these to the templating engine.
The edit endpoints need to request all the data that has been posted relevant to the discussion
the user requests to edit. This includes the message or discussion content, title, targets and

all the options provided.
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Table 5. Summary of endpoints used to interact with Vanilla

Endpoint Method | Body Response

/newMessage POST {body, dismissible, enabled, | { msg, err, id }
includeDescendants, type, page,

targets, name}

/newDiscussion POST {body, closed, featured, pinned, | { msg, err, id }
pinLocation, category, targets}
/uploadFile POST Form data {url }

/editMessage/<id> POST {body, dismissible, enabled, | { msg, err, id }

includeDescendants, type, page,

targets, title}

/editDiscussion/<id> | POST {body, closed, featured, pinned, | { msg, err,id }
pinLocation, category, targets}
/message /<id> DELETE | - JSON object
/discussion/<id> DELETE | - JSON object

Table 5 above summarizes the endpoints that are used to add, modify and delete data from
the Vanilla instances using Vanilla’s API. The logic behind the /newMessage and
/newDiscussion endpoints is fairly simple: they receive the data from the frontend, check
which targets the user has selected and sends API requests to all those targets. After receiving
a response from all the targets, and requests haven’t failed, the message/discussion data is
then appended to the relevant OpenSearch index, after which a response is returned to the
users saying that the discussions/messages were sent. If an error occurs at any point, the user

is notified of this.

The /uploadFile endpoint is only used when creating new discussions and adding embeds to
the body of the discussion. This endpoint is called by CKEditor’s simple upload adapter.
The endpoint sends a request to Vanilla’s media endpoint requesting to upload a file, which
returns the file’s url on success. The endpoint receives this URL and returns it to CKEditor

which then uses this to embed the content.

The /editDiscussion and /editMessage endpoints are fairly complicated in comparison to the

other endpoints. They first check whether the set of new targets provided doesn’t include all
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the targets that have been provided on message/discussion creation. A request is then sent to
these targets to delete the message/discussion. After this the requests to modify the
message/discussion are sent. If the target is a new target not provided initially, the endpoint
requests to create the message/discussion. After the potential deletion is completed, the

updated data is added to OpenSearch.

The delete endpoints are very simple. They request the set of targets from OpenSearch,
request to delete the message/discussion from these Vanilla targets and then finally delete

the data from OpenSearch as well.



42

7 Usability evaluation

As part of the development and research process, two types of usability evaluations were
conducted. The usability evaluation of the system consists of a heuristic evaluation and a

user evaluation using the System Usability Scale.

7.1 Heuristic evaluation

Heuristic evaluation is conducted according to an article by Moran and Gordon (2023) which
is based on an article by Nielsen and Molich (1990). The evaluation uses heuristics or factors

that are also based on and article by Nielsen (2024).

7.1.1 Heuristics

The evaluation is based on Nielsen’s (Nielsen, 2024) 10 general principles. The principles
define that user should be always kept up to date of the system’s status. In the context of this
system, it would mean that, for example, the message the user composed is being posted and
the result of this action, whether it was successful or not. The system should also avoid using
language that is too technical and present information in a natural way. This may be
dependent on the specific target group. Users should also be able to cancel actions they might
have taken by mistake. The system should also be consistent with itself and others, this has
been previously discussed briefly in NF-03. Essentially the meaning of icons and placement
of buttons and menus should stay the same within the system to avoid causing confusion.
The system should also be externally consistent with other systems as knowledge with other
systems can translate into knowledge within this system. The system should also provide for
example, good default values to prevent errors due to user inattention. User’s memory load
should also be minimized by making options and menus able to be recognizable, rather than
having the user to remember them. Shortcuts and customization should be provided to allow
experienced users to speed up frequently used interactions. Irrelevant and unnecessary
elements should not be shown to avoid distracting the user. Error messages should be

displayed in plain language to allow user to take corrective action when needed. If possible,
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the system should not need any additional explanation, but documentation should be

provided to help users, if necessary. These heuristics are summarized in table 6 below.

Table 6. Nielsen’s (Nielsen, 2024) usability heuristics

No. Factor

H-1 Visibility of system status

H-2 Match between the system and the real world

H-3 User control and freedom
H-4 Consistency and standards
H-5 Error prevention

H-6 Recognition rather than recall

H-7 Flexibility and efficiency of use

H-8 Aesthetic and minimalist design

H-9 Help users recognize, diagnose and recover from errors

H-10 | Help and documentation

7.1.2 Evaluation process

The evaluation is conducted, preferably by a group of people, as no single individual can
identify every usability problem by themselves. The evaluation was conducted in three

stages:
1. Preparation
2. Evaluation
3. Consolidation

In the preparation stage the evaluators were briefed on the evaluation and were asked to read
and understand the heuristics, explained in detail in chapter 7.1.1 The evaluation team
consisted of three members, including the author. The scope of the evaluation was set to be
the entire interface, as the number of use cases was thought to be small enough to be

manageable. In the end, one member of the evaluation team conducted the evaluation in two
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parts, looking at the two main types of views, the main/list view and the message/discussion

posting view, separately.

The documentation of the evaluations was to be done using the digital interactive PDF,
provided as an appendix in the article by (Moran and Gordon, 2023), but the team had issues
with filling it, so the documenting method was changed last minute to be conducted to a
plain text file with issues of each distinct heuristic clearly separated. The feedback provided
by the other evaluators was then sent to the author. All the feedback was collected to one
Word-document, the feedback from the single member of the team who did the evaluation

in two parts was also essentially combined.

The evaluation was conducted independently by the team members, and a total of 14
potential problems were identified by the team. In the consolidation stage the team members

held a meeting to discuss the identified problems and to prioritize them.

7.1.3 Found issues

The problems identified during the evaluation have been summarized in table 7 below.

Table 7. Identified problems by heuristic

No. Problem Heuristic

1 No loader animation when posting message/discussion H-1

2 No indication of what is missing when pressing submit before | H-1
filling all fields

3 Ul doesn't display which option is selected in pin location | H-1
dropdown

4 Selected targets aren't displayed, only number H-1

5 The target community and category aren't displayed in listing H-1

6 The terms used in checkboxes when writing a new message are | H-2
often foreign

7 Exit button in edit message/discussion views might seem like a | H-2
delete button to some

8 Selected options and mainly written text are lost during refresh H-3
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9 Label for content uses "message content" in context of messages | H-4

and discussions

10 Icon for sending a discussion and a message is different H-4
11 Editor for messages and discussions is not the same H-4
12 Message enabled option is not selected by default: easy to end up | H-5

with a hidden message

13 Length of headings is not limited H-5
14 The selectable options are separated inconsistently and have weird | H-8
spacing

During the evaluation, many problems with communicating the system status to the user,
were found. Issue 1 has to do with the creation of messages through the interface, when a
larger number of target communities is selected, it will take a longer time to post the message
or discussion to all of them using the API and thus, it will take a longer time to get a response
from the backend. Because there is no loader animation implemented, the user will in such
case stay without feedback for potentially multiple seconds after pressing the submit button.
The system also didn’t give feedback to the user if they hadn’t filled out all the required
fields, which might result in confusion. There was also a dropdown menu that didn’t update
the selected field correctly. A member also found it to be a problem that the system didn’t
display the selected target communities, only their number. This was a problem in both the

listing view as well as in the dropdown menu within the new message/discussion view.

The team found two problems related to match between the system and real world (H-2):
issues 6 and 7 in table 4. A member of the team found that the terms used in the new
message/discussion view can be unintuitive to new users. Additionally, it was considered

whether the cancel button in the view was clear enough to users.

It was also found to be an issue that the selected options and written text in the new
message/discussion views was not saved and would be lost if the user navigated away from
the view or refreshed the page. It was marked as a problem related to user control and

freedom (H-3).

Multiple issues with consistency (H-4) were found. Issue 9 had to do with the choices of

translations: the label of the message and discussion content used “message content” in both
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views and it was thought that could cause some minor confusion. The icons weren’t
consistent across the new message/discussion views, as described by issue 10. New message
view used an icon of floppy disk, a “save” icon, while the new discussion view used an arrow
icon, a “send” icon. Issue 11 describes a choice of using a rich text editor for the new
discussion view’s content and a plain text field for the content in the new message view. It

is intentional, but an inconsistency, nonetheless.

In terms of error prevention (H-5), there were a couple of identified issues: the new message
view had a checkbox to allow enabling the message, which was not selected by default. This
could result in an unknowing user to create a message only for it to end up being hidden.
Another issue was that the length of headings was not limited by the system, which could

result in errors if there are limits in place from Vanilla’s side.

7.1.4 Results of consolidation

The identified issues were discussed with the other team members and solutions to problems
were proposed. Some solutions might be sort of self-explanatory such as implementing a
loading animation in the case of issue 1 and highlighting the missing fields when pressing

the submit button in the case of issue 2.

For issues 4 and 5 it was proposed that the selected target communities would be shown as
pills in the corresponding element. Issue 9 could be fixed by just using the general term
“content”. For issue 12 it was proposed that the option would be selected by default and
there would be a warning/confirmation whenever the user tries to untick the box.
Alternatively, it could be hidden from the average user as it would be likely they would
rarely need such an option. Issue 14 was proposed to be handled by grouping similar options

together.

Issues 6, 7, and 11 were classified as non-issues in the meeting. The terms described in issue
6 are terms Vanilla itself uses and the problem and altering the terms within this system
would likely only confuse the user further; it would become an issue of consistency. The
team members couldn’t come to an agreement that issue 7 was an actual issue. In the case of
issue 11, it was a design choice not to have a rich text editor for the new message view, as

the feature wouldn’t support all the features fully and it was thought to be a niche use case.
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A prioritization of the issues was also done as part of the meeting, which resulted in the
issues that could cause errors taking priority after which come the issues related with
communicating the system status to the user. The remaining issues have been prioritized as

follows:
1. Error prevention
a. Create good default options (issue 12)
b. Constrain discussion titles to 100 characters (issue 13)
2. Status communication
a. Implement a loader animation (issue 1)

b. Implement a validation check for the filled options and display missing fields

to the user (issue 2)
c. Fix pin location dropdown not updating (issue 3)

d. Implement a pill view for the user to see selected target communities more

clearly (issues 4 and 5)
3. Consistency
a. Replace new message view’s “save” icon with the “send” icon
b. Replace translation for “message content” with just “content”
4. User freedom

a. Implement a state saving function for the new message/discussion views to

not to lose the selected options on refresh
5. Aesthetic design

a. Group similar options together
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7.2 User evaluation

In addition to the heuristic evaluation, a user evaluation of the system was conducted using
SUS (System Usability Scale) as an online questionnaire. In addition to SUS, the survey
additionally had a free word question where the users could state freely if they had any
additional feedback. Unfortunately, it was not possible to get many respondents as the tool
itself is intended to be used by administrators and at the time of conducting the survey, the
number of active administrators was only 6 people, of which only 1 had used the tool. This
evaluation is thus based only on this single point of view, which creates limitations to the

generalization of the results.

The survey was freely translated to Finnish as the respondents were Finnish speakers. The
results of the survey are summarized in the table 8 below. The contribution is the score
contribution of each item that is used to calculate the final SUS Score. Contribution is
calculated by subtracting the scale position from 5 for statements 2, 4, 6, 8 and 10 and by

subtracting 1 from the scale position for items 1, 3, 5, 7 and 9.

Table 8. System Usability Scale answers (Position: 1 = Strongly disagree, 5 = Strongly agree,
3 =1don’t know)

Statement Position Contribution

1. TIthink that I would like to use this system frequently 4 3

2. I found the system unnecessarily complex 4 1

3. Ithought the system was easy to use 3 2

4. Tthink that I would need the support of a technical person | 2 3
to be able to use this system

5. 1 found the various functions in this system were well | 3 2
integrated

6. Ithought there was too much inconsistency in this system | 4 1

7. T would imagine that most people would learn to use this | 2 1
system very quickly

8. I found the system very cumbersome to use 4 1

9. I felt very confident using the system 4 3
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10. I needed to learn a lot of things before I could get going | 3 2

with this system

Additionally, the user gave feedback stating that the interface “is a little complicated”, “has

too much clicking around” and is a “little oldish™.

The final SUS score is calculated by summing the score contributions of each statement and
then multiplying this number by 2,5. The final SUS score based on this evaluation is
47,5/100. The SUS score ranges from 0-100, which places the score just under the halfway

point.

7.2.1 Analysis

Taking a closer look at the results in table 6, the user responded “I don’t know” 3 times. At
statement 3, indicating that the user thought the system wasn’t particularly easy to use but
not particularly difficult either. They also found that the features weren’t well implemented
but not badly either, or they didn’t understand the statement 5. The user felt that they didn’t

need to learn a lot to use the system, but it wasn’t particularly intuitive either.

From the user’s perspective, it seems the interface was a little complex, but not so complex
that the user would have needed technical support. They also found it cumbersome and that

they had to do a lot to achieve what they wanted.
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& Discussion

In this chapter, the results of the evaluation that are reported in chapter 7 will be analysed

further.
8.1 Evaluation

The conducted heuristic evaluation provided some useful insight on what kind of usability
problems there were in the interface. Figure 12 below presents the count of problems by each
heuristic. It must be noted that the heuristics where no problems were identified aren’t
displayed on the figure. Thus, no problems were identified in the heuristics H-6, H-7, H-9
and H-10. Furthermore, the figure shows two separate bars for each heuristic, as some of the

issues were dismissed during the consolidation.

Count of problems by heuristic

0 | | I I I I I I I I I
H-1 H-2 H-3 H-4 H-5 H-8

M Before consolidation M After consolidation
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N

[EEN

Figure 12. Count of problems identified by heuristic

The heuristic analysis might be somewhat limited by the fact that it was in a single take for
the whole interface, as opposed to evaluating a single view or component of the interface at

a time, which was the method used by one member of the team. Additionally, a practice run
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could’ve been conducted during the preparation. This might be reflected in the number of
identified issues. The heuristic analysis might also be limited by the fact that it was only
conducted internally by the staff, not by actual end users. Some aspects or words used might

be more familiar to the evaluation team than to real end users.

Some of the identified issues were minor such as issue 9. This could’ve been part of the
reason why some issues, such as issue 7 was later dismissed, as all the team members

didn’t necessarily see it as a real problem.

The user evaluation was in line with the heuristic evaluation. They found some
inconsistencies in the system as outlined in the heuristic evaluation. They also thought that
the system was complex, cumbersome and that most people wouldn’t learn to use the system
very quickly. This might indicate that there’s a need to further simplify the interface of the
system and focus on reducing cognitive load by providing better default values. The heuristic
analysis identified multiple problems in the communication of the status to the user, which
might make the system feel cumbersome to use, requiring clicking around to see some

information that could be shown without having to.

8.2 Previous research

This thesis focused more on the user experience perspective and thus, the handling of data
on the backend side wasn’t discussed much, but application performance might be a relevant
subject in the future as the application server communicates with multiple different Vanilla
APIs directly. This adds complexity at the client side; the user must wait for all the HTTP
requests to complete. Hable and Ebner (2011) also mentioned having a similar problem in
their implementation. If performance is seen as an issue in the future, it might worthwhile
be adopting a similar approach as Adya et al. (2011), having the client send the data to a

central location where the server fetches it and does the required actions.
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9 Conclusions

In this thesis a communication dashboard was implemented and evaluated, using the Design
Science Research approach. Evaluation was conducted using a heuristic analysis to identify
usability issues, and system usability scale to see the perceived usability of the system. This

thesis was started with the objective of answering the following research questions:

1. How can a communication tool connecting multiple self-isolated instances of a

community be implemented?
2. What type of initial shortcomings does the interface of the tool have?
3. How do we fix these shortcomings?

The communication tool was then implemented as a separate web application, due to the
limitation of Vanilla Forum’s extension documentation being unavailable. This web
application uses Vanilla’s REST API to connect to multiple instances of it and displays the

instances as elements in a single dropdown menu.

The heuristic analysis identified multiple initial problems on the client side of the tool. Most
of the identified problems were related to the communication of the system status to the user,
but there were a few significant issues with error prevention as well as consistency. The user
evaluation verified there was an issue with consistency, but that the system might have been
too complex as well, which suggests that a simpler interface with less options and good
default values for the use case might be needed. The user evaluation is limited by the fact

that only one response was able to be gathered due to a small base of potential users.

Fixes for the identified issues were proposed as part of the heuristic analysis. This included
e.g. creating better default options for the interface, implementing a loader animation and
implementing a validation check for the form. A more detailed list of the proposed fixes can
be seen in chapter 7.1.4 The user evaluation revealed that the system might still be too
complex, and a simplified version of the interface might be needed. The thesis is limited by

the fact that fixes are only proposals and aren’t verified using a separate evaluation.
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