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The global population is aging, and it is important that older adults can also lead
independent lives and maintain social connections. When meeting people in person is
not possible, using technology can offer ways to stay connected, for example video
call services. Using technology requires user guides that are accessible to all users.
This is why the topic of this thesis is the accessibility of troubleshooting instructions
for video call services from the point of view of older adult users. Troubleshooting
instructions offer solutions to problems users commonly face while using a service.
They are a vital part of technical documentation, but they have not been studied
extensively.

This thesis is a heuristic evaluation of the troubleshooting instructions for three
video call services. All the instructions are on the internet, on online help web pages.
As a part of the thesis, a list of heuristics was combined. The heuristics are based on
existing minimalism heuristics and heuristics for studying accessibility for older adults.
The created heuristics were tested with a small sample of the material and modified
according to the findings. After that the troubleshooting instructions were evaluated
with the heuristics and any violation were marked down. The relative number for the
violations was calculated so that comparing the different troubleshooting guides with
each other was possible.

All guides contain violations of the heuristics, but most of them are complied with.
The areas where the most significant violations can be found are navigating the web
sites and audience focused writing. There are jargon and technical terms that are not
clarified. The web sites are also missing site maps that help with navigation. There are
some differences between the guides for the different services, but mostly they violate
the same heuristics.

The evaluation also revealed that the heuristics should be modified in case of future
studies. If the evaluation is done by a person who is not an expert on the product, it is
impossible to verify if all the necessary error information is presented in the
troubleshooting guide. Furthermore, it is difficult to investigate whether the steps in the
instructions mend the user’s problems. Possible further study topics are usability
testing the troubleshooting guides with older adult users or testing the heuristics with
a larger group of evaluators. Also including older adults whose first language is not
English could be a topic to study in the future.
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Maailman vaesto ikaantyy ja on tarkeaa, etta myos seniori-ikaiset pystyvat toimimaan
itsenaisesti ja yllapitamaan ihmissuhteita. Ihmisten tapaaminen kasvotusten ei ole
aina mahdollista, jolloin teknologia, kuten videopuhelupalvelut, voi tarjota keinon pitaa
yhteytta. Teknologian kayttamista varten tarvitaan kayttoohjeita, jotka ovat saavutet-
tavia kaikille. Taman tutkielman tehtavana onkin tutkia videopuhelupalveluiden vian-
maaritysohjeiden saavutettavuutta seniorikayttajien nakokulmasta. Vianmaaritysoh-
jeet tarjoavat ratkaisuja yleisiin ongelmiin, joihin kayttaja voi tormata ohjelmaa kaytta-
essaan. Ne ovat tarkea osa teknistd dokumentaatiota, mutta niiden tutkimus on ollut
suhteellisen vahaista.

Tutkielma on heuristinen arvio kolmen videopuhelupalvelun vianmaaritysohjeista.
Kaikki ohjeet ovat internetissa. Osana tutkielmaa luotiin lista heuristiikkoja, jotka
perustuvat aiempiin minimalismiheuristiikkoihin ja heuristiikkoihin, joiden avulla
tutkitaan saavutettavuutta ikaantyneiden nakokulmasta. Luotuja heuristiikkoja
testattiin pienella otannalla aineistosta ja muokattiin 16yddsten perusteella. Taman
jalkeen vianmaaritysohjeet kaytiin lapi heuristiikkalistan avulla ja kaikki poikkeamat
kirjattiin ylos. Poikkeamien suhteellinen maara laskettiin, jotta eri palveluiden tuloksia
voitiin vertailla.

Kaikista ohjeista 10ytyy heuristiikkapoikkeamia, vaikka useimpia heuristiikkoja
noudatetaan. Osa-alueita, joista merkittdvimmat heuristiikkapoikkeamat 16ytyvat, ovat
verkkosivustolla  navigointi seka kieli ja kohderyhman  huomioiminen.
Vianmaaritysohjeista I0ytyi ammattiterminologiaa ja teknisia termeja, joille ei ollut
arkikielisia selityksia. Ohjesivustoilta my6ds puuttuvat navigointia helpottavat
sivustokartat. Eri kayttdohjeiden valilla on joitakin eroja, mutta monissa kategorioissa
poikkeamat liittyvat samoihin heuristiikkoihin.

Arviointitydssa selvisi myaos, etta joitakin osioita heuristiikoista pitaa muokata tulevia
tutkimuksia varten. Mikali arvioinnin tekee joku, joka ei tunne tuotetta kokonais-
valtaisesti, on mahdotonta arvioida, onko ohjeissa kaikki tarvittavat varoitukset ja huo-
miot. Lisaksi ei valttamatta ole mahdollista selvittaa, pystyyko kayttaja ohjeista 1oyty-
villa metodeilla ratkaisemaan ongelmansa. Mahdollisia aiheita jatkotutkimukselle ovat
ohjeiden kaytettavyystestaaminen ikaantyneilla ihmisillda seka niiden tutkiminen mui-
denkin kuin englantia aidinkielenaan puhuvien seniorien nakokulmasta.

Avainsanat: vianmaaritys, ikaantyneet kayttajat, heuristinen arviointi

Taman julkaisun alkuperaisyys on tarkastettu Turnitin OriginalityCheck -ohjelmalla.



TABLE OF CONTENTS

IO [ 4 e o [T ot 4 o] o FS UL 1
2. Theoretical background ........ccccoueeiiiiiiiiiiieiieiiiie s aasr e 3
2.1. TroubleShOOtiNg INSEIUCLIONS .........c..ceeueieieeeieeeee ettt ettt et ettt e sttt e et eeaee e eesaeeeaees 3
2.2. Minimalism and mMinimaliSIN REUIISTICS .........cccceuuvveeieeieeeiirieiieeeeeesiiieteeeeeeesiiseeeeeeeesssissseeesseesssissseeseeeesssiaes 6
B Volor 2 XY ] 1 U S 9
2.4. ACCESSIDIlIty fOr OIAEI QUUILS ........ccc..eeeeeeeeieeeee ettt ettt e ettt e e e e e et a e e sttt e e eetaeeessseaeesssenanans 11
2.4.1. Older adults and COZNItIVE ChANGES ....cccuviiiiiiee et ee e et e e e aae e e e aae e e e s taeeeeanes 12
2.4.2. Heuristics for older adults @S WED USEIS .....cooeeieieiiieieieieeeeeeece ettt 15
3. Data and data SEIECLION ....iieeuiiieeeiirieiiieteeererteeeierteneseetenssesrenssesrenssessenssessensssssensssssensssssenssssssnsssssennssssannane 17
B 1Y 1= d 5 Vo Yo RN 19
R o =TV g I A (ol =2V e 1 [V o 1 (o) ¢ BRSSP

4.2. Heuristics used in this thesis
4.3. Evaluating the material using the heuristics

BV T=1 1V 13N

5.1. Overview of whether the heuristics were fulfilled
5.2. Navigation

5.2.1. IS TNEIE @ SIEEMAP?..eieiie ettt ettt et b e e bt e s bt e e bt e s b et e bt e s be e e nabeebe e e nnaeeneas 30
5.2.2. Is the web site structure clear and ViSibIE?........coccuiieieiiiii i e e 34
5.2.3. Is there an accessible and intuitive search fUNCLION? ......cciviviiiiiiiiec e 38
5.3. GroupPiNg QNG LADEIING .........ccc.eeeeeeeeeeeeeee et ee ettt e ettt e ettt e e e ettt e e ettt e e e sttt aaeatsaaesassaaessssssaessssaanns 41
5.3.1. Does labeling support the findability of CONTENT? ...ccccvviiiiiee e 41
5.3.2. Are related tOPICs BrOUPEA? ...c..uiiiiieiiii ettt ettt sttt sbe e s bt e saee e bt e e saneennees 42
5.4, ClAITtY Of PIrOCEAUIES ........eeeeeeeeeeeeee ettt ettt sttt e st e st e st e st e s seesseesneenas 43
5.4.1. Is the documentation concise and [0ZICal? ........c.cooiuiiiiiiiiiiiiii e 44
5.4.2. Is information easy to understand and visually presented?
5.5. Language and Audience fOCUSEA WIIEING.............cccuveeeeeeveeeeiieeeesieeeeeeeeeeettaaeesieaaesetsaaeessaaeesisssaeessseaanns
5.5.1Is the language easy to understand?..............
5.5.2. Are the words that are used familiar to older adults?.........
5.6. Real-life tasks and error prevention ...............ccceeeeveveeecvvveeeeunennn.
5.6.1. Is the documentation focused on the user’s core tasks? ......cccoviiiiiriiie e 60
R I N N Y4 o] g o] L=V =T o =T I USRS 64
. Results and diSCUSSION .....ceeiiiiiiiiiiieiiiiiiiiiirieiinerrr s sasss e sass e s s s s e ssssannse s s s sesssssnns 66
B 211 o1 [Te Y= - T o] 41 7SN 71
7.1, PLIMQEY SOUICES ...ttt s nnsanans 71

Vo T 3o 11 =T R 71



1 Introduction

Maintaining social connections is vital for the wellbeing of all ages but it has been seen
as especially important for older adults, usually defined as people aged 65 and over
(Van Orden et al., 2021; Hippi et al., 2020, 9). Video call services became an important
part of people’s daily lives during the COVID-19 pandemic, and Van Orden et al. (2021)
suggest using video calls as one of their strategies for helping older adults cope with
loneliness caused by social distancing. According to Czaja et al. (2019, 6-7), older
adults nowadays remain active and live in their own homes longer than the earlier
generations of older adults. This solidifies the need for them to be able to employ
technology to enrich their lives and social lives. Although they might be active, a need
for new social distancing measures could prevent them from meeting people face-to-
face, thus needing technology to stay connected. Especially as a significant number
of older adults live alone, in the U.S 27% of people aged 60 or older (Pew Research
Center, 2020).

Troubleshooting guides offer possible causes and solutions to common
problems that a user might face while using a service. They are a relevant area of
technical communication, as users need assistance especially when the product or
service is not functioning as expected. The usability and accessibility of these
instructions are also important, as users might be reading them while frustrated or
irritated with their software. Negative feelings can affect users’ patience to withstand
problems in the product (Sinkkonen, 2006), in this case, the user guide. Therefore, the
troubleshooting guide should be easily understandable to avoid further frustrations that
could lead to abandoning the product. Furthermore, older adults may have learned
how to use the service but may not know what to do when a problem arises, and as
they might not be that familiar with technology, they need clear and easily findable
solutions. Chisnell et al. (2006) also state, that features that are accessible to older
adults often benefit other users as well.

This thesis is a heuristic evaluation of troubleshooting guides for video calling
services. While heuristic analysis has been quite popular in the field of technical
communication, troubleshooting guides have not been extensively studied. Abbate et
al. (2016) studied the troubleshooting guide of a medical device using a formal task

model, making the product studied and the method used vastly different from this



thesis. Model checking automatically checks how the product is functioning and
produces information that can be used to improve troubleshooting guides (Abbate et
al. 2016). In heuristic evaluation the evaluator manually examines the guides
comparing them to reality. Jiang et al. (2020) studied how finding the necessary
troubleshooting guides could be improved using automation. The troubleshooting
guides they studied were written by engineers for engineers during the solving
process, so the audience and creation of them are quite different from the
troubleshooting guides in this thesis. The troubleshooting guides in this thesis are for
the customers of the product and not written for engineers. Minimalism heuristics have
previously been applied, for example, to online instructional videos (Pflugfelder, 2013),
and heavy machinery (Péyhonen, 2023).

Older adults as a user group have not been studied that much in the field of
technical communication, even though they are a growing group of the world
population. It is estimated that by 2030, more than 20% of the U.S. population will be
aged 65 and older, and more people live up to 100 years old (Czaja et al., 2019, 5). A
similar trend is seen globally. According to an estimate by the United Nations (2023),
the number of people aged 65 or older in the world will rise from 761 million in 2021 to
1.6 billion in 2050. The report by the United Nations (2023) also states that the number
of people aged 85 and above is increasing even faster. In the U.S., it is expected that
the number of people aged 85 and older will reach almost 9 million by 2030 (Czaja et
al., 2019, 5). Therefore, older adults are a user group that should be provided attention
in designing user instructions. This also supports the common aim which is that older
adults can lead the lives they want and be as independent as possible, including being
socially engaged (McLaughlin & Pak, 2020, 3). In this thesis, | will focus on older adults
who speak English as their first language.

This study aims to find out how accessible these troubleshooting guides are for
older adults, and whether there are some specific areas for improvement. The
research questions for this thesis are:

1. Do these troubleshooting guides have accessibility issues for older adults? If
yes, what kind of accessibility issues?

2. What kind of differences are there between the guides in terms of accessibility
for older adults?

3. Are there some areas where accessibility issues appear the most? If yes, what

are those areas?



The study is mainly qualitative as it primarily highlights what kind of accessibility
issues can be found in the data. There will, however, also be some quantitative
elements as the results will be categorized to see if there is an area where the
instructions differ the most from the heuristics. The material for this study is the
troubleshooting sections of three online help websites for video call services. The
method includes the curation of the heuristics and evaluating the troubleshooting
guides using the heuristics.

The next chapter describes the theoretical background. It is comprised of
heuristics analysis, minimalism, accessibility for older adults, and troubleshooting
instructions. It also includes descriptions of the studies that introduced the heuristics
that are used as the basis of my heuristics for the thesis. After that, the materials and
methods are described. After methods follow analysis and discussion, and finally some

conclusions.

2 Theoretical background

The theoretical background of this thesis consists of troubleshooting instructions,
minimalism, and accessibility for older adults. The section on accessibility for older
adults includes discussion on the age groupings of older adults, accessibility in
general, and changes in cognitive abilities that may affect technology usage and be of
relevance to this thesis. It also includes an overview of the study that introduces the
heuristics that are used as the basis for this study. Similarly, minimalism section

introduces the minimalism heuristics.

2.1 Troubleshooting instructions

Troubleshooting instructions follow their own special structure. They may often look
like standard procedures, but they have a structure of diagnosis and resolution, when
standard procedures have a goal and then the actions to reach that goal (Farkas,
2010; van der Meij & Gellevij, 2004). According to Farkas (2010), troubleshooting
procedures are an important and familiar part of documentation but they have not been
studied that much. So based on his work with troubleshooting content and discussions
with people who make them, he gathered information on the structure of

troubleshooting instructions (Farkas, 2010).



Troubleshooting procedures deal with problems that follow something else than
the user’s mistakes. User mistakes should also be addressed in the documentation,
but they should appear in procedures where it is likely that the user makes a mistake
(Lazonder & van der Meij, 1995). Troubleshooting guide is usually a separate section
of the documentation. Troubleshooting instructions may offer help with bugs,
incompatibilities, or component failures, for example (Farkas, 2010). However, in
reality there are some situations where a problem found in a troubleshooting guide is
due to a user error or user’s lack of knowledge, but it is “framed” as a troubleshooting
problem (Farkas, 2010).

Troubleshooting guides should also offer help with avoiding the problem in the
future, especially if it is caused by user error (Lazonder & van der Meij, 1995). The
general model of error-handling includes three stages: detection, diagnosis, and
recovery of the error, and error information should support that process (Lazonder &
van der Meij, 1995). Detection is the first step to solving an error, as the user has to
be aware of the error to correct it (ibid.). There are two ways in which a user can detect
a mistake, internally or externally (Lazonder and van der Meij, 1995). If the user
detects a mistake internally, it means that they have noticed it without getting any
visible confirmation for it (Lazonder & van der Meij, 1995). They may have a feeling
that something has gone wrong, and they may for example feel uncertain about
whether they have done the action right (Lazonder & van der Meij, 1995). When there
is a cue from the program or manual that indicates to the user that an error has
happened, the error has been triggered externally (ibid.). The external trigger can be
a program message, program state, or information from the manual (ibid.). In the case
of troubleshooting, the detection of the error usually happens externally as the
problems in troubleshooting guides are generally not caused by the user (Farkas,
2010). Farkas (2010) does not include detection as a separate part of troubleshooting
procedures.

The diagnosis phase starts already with the title of the procedure which should
state a key symptom so that the user recognizes that this is the procedure they should
be reading to fix their problem (Farkas, 2010). Error messages can also be considered
key symptoms and are very useful for diagnosing the problem. Often all of the
diagnosis information does not fit into the title, and the title has to be elaborated on
(ibid). The information that elaborates on the title, can be for example information on

possible causes or the version which is usually affected by the cause (ibid). The user
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can use this information to verify that this is the problem they have faced and proceed
to the resolution phase. However, often the diagnosis of the problem is not as
straightforward, and there can be many causes that lead to the same issue (ibid). Then
the issue will be stated in the title, and that will be followed by more specific symptoms
(ibid). Often the user can choose the appropriate one from that list of symptoms and
find the solution for the problem (ibid).

If one problem has a number of distinctly different symptoms, there should be
separate troubleshooting procedures for them, as the user would never find the
appropriate resolution for their problem otherwise (ibid). There can also be problems
that have symptoms that can be grouped (ibid). Farkas (2010) uses the example
“Magic Accountant closes unexpectedly or freezes.” Then it can be decided whether
to include these different symptoms in one procedure (ibid). If these problems have
different causes and solutions, a single procedure might become lengthy, but if there
are a lot of procedures in the online help, it might become more difficult to find the one
the user is searching for (ibid). However, nowadays these online helps have search
functions, and that might lessen the problem of not finding the right procedure,
depending of course on how well the search works, and if the procedure has the
appropriate diagnosis information.

After the diagnosis phase comes the resolution phase which consists of an
approach or approaches for fixing the problem (Farkas, 2010). Farkas (2010) calls
them solution paths. Solution paths can be lengthy or as short as one step, and there
can be multiple of them in a troubleshooting procedure or just one (ibid). If there are
multiple solution paths, their order matters (Farkas, 2010). For example, the solutions
that lead to loss of user’s data or personalization are usually not presented first if there
is another option, even if they were easier to perform than the alternative (ibid). This
is because the user likely follows the paths in order (ibid). Sometimes it is possible
that some of the paths are skipped as the outcomes of previous solutions offer
additional information on the cause of the problem, and it is known that the next path
would not work (ibid). This is what Farkas (2010) calls variable sequencing. It is also
advisable to let the user choose which method to use, when possible (ibid). The
different methods have different pros and cons, and the user might want to prioritize
some of them. There should of course be enough information on the differences of the

solution paths so that the user can make an informed decision (ibid).



If the diagnosis phase has not led to a simple, unambiguous, diagnosis of the
problem, it can cause problems in the resolution phase. However, this is not rare, as
it is quite difficult to go through all possible system states in the diagnosis. There are
many combinations of hardware and software elements that can affect the situation
(ibid). Then it is possible for the solution paths to offer help in diagnosing the exact
cause, as they rule out the wrong causes by not working to solve the problem (ibid).
The two phases of troubleshooting procedures may also be intertwined, and there is
information that can be included in the diagnosis phase or the solution phase (ibid).
This information can be for example symptom details or solution outcomes that create
interim tasks such as gaining administrator rights before being able to continue (ibid).

To conclude, troubleshooting procedures offer help for dealing with problems
caused by something other than user error. They follow the structure of diagnosis and
resolution, although the phases might not always appear strictly in that order. For this
study this means that the troubleshooting instructions should follow the presented
structure, and that it can present itself in the many ways described above. This is
reflected in one of the heuristics: “6.1. Does the documentation follow a diagnosis-
resolution structure?” (Table 2 in chapter 4.2). The titles of the procedures should also
start the diagnosis process and lead the user to the right procedure. This has also

been included in the heuristics.

2.2 Minimalism and minimalism heuristics

In the field of technical communication, minimalism is a widely used and approved
concept for designing technical documentation. It is used as a method in many
workplaces where technical documentation is produced (Lanier, 2018). Minimalism
has its roots in teaching people to use computers, and therefore it emphasizes support
for learning the product by exploring and engaging (Oatey & Cawood, 1997). It was
originally developed in the 1990s when many people were not as familiar with using
software as we are today, and getting-started manuals or tutorials were not yet
common practice (Virtaluoto et al., 2021). This put the focus on helping users to begin
exploring a new tool (Virtaluoto et al., 2021). Minimalism has been thoroughly studied
and user-tested on many occasions (Virtaluoto et al., 2021). Additionally, according to
an interview conducted with technical writers, minimalism works well for creating
procedural information, for example, instructions for troubleshooting (Rosenbaum

1998, 131-132). Even though the times have changed two of the central ideas in
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minimalism have remained: user centricity and focusing on actual tasks are still at
focus. According to Carroll, the name minimalism refers to “minimizing obtrusiveness
to the learner of training material” and minimizing obstacles to learning (qtd. in Oatey
& Cawood, 1997).

The four major principles of minimalism are: 1) choose an action-oriented
approach, 2) anchor the tool in the task domain, 3) support error recognition and
recovery, and 4) support reading to do, study, and locate (Van der Meij & Carroll, 1995).
Choosing an action-oriented approach means that the user should be able to begin
using the product immediately as that is how they learn it (Van der Meij & Carroll,
1995). Van der Meij and Carroll (1995), however, note that users do need some
guidance to know how to act, so the instructions should provide that. Anchoring the
tool in the task domain means that the product is usually simply a tool for performing
the tasks that the user actually wants to perform (ibid.). Therefore, a technical writer
should not document the features of the tool, but the tasks of the user. Supporting
error recognition and recovery means offering users ways to avoid common errors and
to recover from them (ibid.). Users often do not read the instructions from start to end
in a linear fashion (ibid.). Much less these days when the instructions are often online,
not in the form of a book, which is the case for the instructions studied in this thesis,
too. Therefore, the documentation should be modular, and the sections should be able
to stand on their own, to offer the needed information without having to read the
instructions from the beginning (Van der Meij & Carroll, 1995). This is the content of
the principle called support reading to do, study, and locate (ibid). The name of the
principle comes from different ways users read the manual (ibid.). It also includes
making the documentation concise enough so that any of the users do not shy away
from reading it (ibid).

Although minimalism is widely adopted and accepted, it is not the only concept
for designing user-centered documentation. Soon after the concept was introduced,
for example Farkas and Williams (1990) observed that it would not suit the users who
are not able to learn software through trial and error or who simply do not prefer to do
so. They (Farkas & Williams, 1990, 187) also note that there were already “flexible,
multi-component documentation set[s] in which diverse learning styles are supported”
and that those could act as a viable option for minimalist documentation. Minimalism
has also received critique for not being suitable for all applications (Virtaluoto et al.,

2021). However, later it has been proven to be a useful basis for the documentation
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for other kinds of products than just software (Suomivuori et al., 2020). So, although it
has been criticized for some of its elements, minimalism is a useful concept for
designing technical documentation.

Virtaluoto et al. (2021) felt the need to revisit the original minimalism heuristics
created for writing technical documentation, expand upon them, and apply them to
evaluating documentation. The need for making a more comprehensive list of
heuristics came (at least partly) from the nature of technical documentation shifting
from traditional guides to online help websites. Also, the technology that is being
documented has evolved a lot from the 90s when Carroll and van der Meij originally
created the heuristics, and there are more users and more varied user groups
(Virtaluoto et al., 2021). They note that these heuristics can be used as “a low-cost
first step towards minimalism” in an organization, which is part of the reason they were
developed, as the field lacked a minimalist evaluation tool (Virtaluoto et al., 2021, 23).

Virtaluoto et al. (2021) combined technical communication best practices with
the original minimalism heuristics to create the revised set of heuristics, and they were
developed during a training course for technical writers. The study connected five
Finnish universities and 18 technical communicators. As a part of the training, they
studied the heuristics as well as theory on documentation processes. They noticed
that one of the main aspects of minimalism, user-centricity, was often not present in
the documentation process, so as part of the study they created a minimalist
documentation process model. This thesis focuses on the end product itself, so the
documentation process model is not as relevant for this study as the heuristics used
for evaluation. However, the documentation process model highlighted the view of
user-centricity in the study. They divided the heuristics under three headings: Core
tasks and goal-orientation, Accessibility, and Error management.

The heuristics were tested and revised further in a company pilot study which
was a one-day minimalism workshop (Virtaluoto et al., 2021). The 27 attendants first
received a lecture on minimalism, the heuristics, and heuristic evaluation. Then they
did evaluations in seven groups where every group was given one of the three of the
company’s previously provided user guides. At first, they did the evaluation individually
and then a group discussion followed. While evaluating they collected the findings in
an Excel sheet. Based on the pilot study the researchers made some revisions in their
original list of heuristics. They were able to validate their heuristics by using the pilot

workshop, as they noticed that even with only a short introduction to minimalism the
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participants were able to evaluate the user guides and improve them. It was also
possible in a short amount of time.

These heuristics act as a basis for the heuristics used in this study, as they
bring in the point of view of technical communication. Minimalism heuristics are
specially designed for technical documentation and as technical documentation

products are the material for this thesis, using them as the basis is appropriate.

2.3 Accessibility

Accessibility means that products and services are created so that any user can use
them (Casare et al., 2016). There have been varying definitions for accessibility as
different schools of thought in design have somewhat different perceptions of
accessibility (Persson et al., 2015). For example, barrier-free design, design for all,
universal design, inclusive design, and universal access are these slightly different
design approaches (Persson et al., 2015). Design for all and universal design see
accessibility as something that is achieved by designing products that can be used by
everybody. Barrier-free design focused on removing barriers of use for disabled people
and inclusive design aims to include as many kinds of users as possible (Persson et
al., 2015). This study focuses on one user group particularly, but as Chisnell et al.
(2006) state, the design that is accessible for older adults often helps other users too.
Therefore, the view of accessibility in this thesis follows that of universal design.

Accessibility is related to usability, but it does not mean the same thing. For
accessibility the focus is on the “any user”, as the central idea is that there are no
barriers for people with disabilities to access the products or services (Casare et al.
2016 & Persson et al. 2015). Usability is concerned with how well the user can perform
the actions the product is used for (Nielsen, 2010). The product should be at least
learnable, efficient, memorable, satisfactory, and prevent errors (Nielsen, 2010).
These are all important for accessibility, too, but a very usable product can be not
accessible if it has barriers for usage for any people with disabilities. Accessibility can
be applied to a variety of things, such as public places or the design of everyday items.
For the purposes of this thesis accessibility will be studied from the perspective of
human computer interaction as it is closely related to the material that is studied and
includes aspects that are relevant for technical documentation such as
understandability.



Accessibility of websites is usually evaluated with the WCAG (Web Content
Accessibility Guidelines) recommendations or nowadays the improved WCAG 2.0 or
newer (Affonso de Lara et al., 2010; Gartland et al. 2022). WCAG was created by the
World Wide Web Consortium (W3C) which is “an international community committed
to developing open standards for web development” (Gartland et al., 2022, 2). The
guidelines are also used as the basis for many state and EU policies on web
accessibility (Gartland et al., 2022). The guidelines include four principles that are
crucial for accessibility: perceivable, operable, understandable, and robust
(“Understanding the Four Principles of Accessibility”). The following four descriptions
in Table 1 are how W3C depicts the principles.

Table 1. The four principles of accessibility.

Principle Description

Perceivable The information must be presented so that the
user is able to perceive it, i.e. invisibility to all of
their senses is not acceptable.

Operable The components and navigation must be
executed so that the user is able to operate the
interface.

Understandable The content and the operation of the interface

must be designed so that the user can
understand them.

Robust The website should be reliably available for a
wide range of user agents, including assistive
technologies. This should also apply even as
technologies advance.

Accessibility can also be studied using heuristics. For example, Paddison and
Englefield (2004) have applied heuristics to studying accessibility, which is also what
this thesis aims to do, although the audience and the content is somewhat more
specific.

According to Paddison and Englefield (2004), accessibility can be divided into
two types of accessibility: technical accessibility and cognitive accessibility. For this
thesis, cognitive accessibility is more relevant as it deals with issues such as managing
the cognitive load and consistency of navigation (Paddison & Englefield, 2004). Using
clear language and simple information design can help manage the cognitive load.
Technical accessibility is about how the website works with assistive technologies

(Paddison & Englefield, 2004), which is less related to technical communication and
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the content of the website. Out of the four principles understandability is most clearly
linked to cognitive accessibility but operability and perceivability can also be related to
it. Cognitive accessibility helps people with cognitive disabilities use the web. W3C
has a Cognitive and Learning Disability (COGA) Task Force that focuses on them
(“Cognitive and Learning Disabilities Accessibility Task Force”). They have listed eight
distinct cognitive disabilities for which they released suggested scenarios for exploring
user group research. One of the disabilities is Aging and Dementia which includes
Aging and Cognitive Decline (“Research on User Groups”). Puhretmair and
Miesenberger (2005) also speak of usability for “people with disabilities or elderly
people”. This shows that the aging population and the cognitive changes related to
aging are important and acknowledged in the study of accessibility. In the following

chapter the cognitive changes that affect older adults and their usage of technology.

2.4 Accessibility for older adults

Older adults are usually defined to be people over the age of 65 (McLaughlin & Pak,
2020, 1). This is partially based on the age of 65 often being used for public policies
in the U.S. and public pensions in some countries (Bonder & Dal Bello-Haas, 2018). It
is important to note that older adults aged 65-80 and those aged 80+ differ significantly
from each other in terms of how much aging has affected them (Czaja, 2017, 11). For
this reason, some groupings inside the group of older adults have been made. For
example, they can be grouped into “younger-old”, “old-old”, and the “oldest-old”
(Czaja, 2019, 10). The younger-old are approximately 65 to 74 years old, the old-old
75 to 84 years old, and the oldest-old 85 years old and older (Czaja, 2019, 10). This
grouping is somewhat similar to the groundbreaking grouping by Neugarten (1974)
that divided older adults into two groups: young-old (aged 55-74) and old-old (aged
75+). As people live even longer these days the addition of the oldest-old becomes
rational. Some groupings also call the group of 75 to 84 years old the “middle-old”
(Bonder & Dal Bello-Haas, 2018, 7). These groupings are only indicative as there are
no clear distinctions between young and old (Czaja, 2019, 9).

Also, the individuals inside those groups differ from each other as older adults
are a diverse group of people (Chisnell et al., 2006; Czaja, 2017, 11; Hippi et al., 2020,
9). Age is merely one of the factors that influences the user’s skills and abilities to use
technology. Other things, like social standing, work, and participation in public life, play

an even bigger role (Hippi et al., 2020, 9). There is also more diversity now among the
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older adults in the U.S. in terms of ethnicity than before (Czaja, 2017, 12; Czaja, 2019,
7). This can cause different considerations for accessibility, as for example the
proficiency in English might differ between ethnic groups (Czaja, 2017, 12; Czaja
2019, 7). This is important to address when discussing accessibility for older adults,
but as mentioned in chapter 1, it is not plausible to delve into second language
proficiencies in the scope of this thesis. That could be a subject for future study.
However, there are many things in common between the older adults indicated by their
biological, psychological, cognitive, and social characteristics, and therefore there is
rationale behind speaking of older adults as a group (Czaja, 2019, 10).

With age may come varying needs for accessibility. For example, changes in
vision, coordination, and cognition can affect people’s abilities to interact with
technology (Chisnell et al., 2006). These changes might make navigating the online
help websites more difficult if the websites are not accessible to older adults. Older
adults also might not be familiar with the vocabulary of the internet (Chisnell et al.,
2006), which can cause issues with understanding the instructions. Cognitive changes
are discussed in this thesis in more detail (chapter 2.4.1) as they affect the
documentation the most. Of course, vision and coordination are relevant too, but they
affect the design of the website, while this thesis focuses more on the language and
structure of the information.

As mentioned in chapter 1, older adults use video calling services to combat
loneliness and stay active in their social lives. Many older adults are also seeking
higher education (Palazesi & Bower, 2006; McLaughlin & Pak, 2020, 4), or may still
be part of the work force. Therefore, they also might need to use video calling services

as part of studies or work.

2.4.1 Older adults and cognitive changes

Some cognitive functions that are affected by aging are so called fluid abilities
(McLaughlin & Pak, 2020, 58; Czaja, 2017, 103). Fluid abilities include working
memory, perceptual speed, attention, reasoning ability, and spatial ability (McLaughlin
& Pak, 2020, 58). Out of these, perceptual speed is less relevant to this exact study
as it is needed in unfamiliar situations that change quickly (ibid, 58). The online help
websites may be new for the users, but they should not be changing at a rapid speed.
The cognitive functions that are affected the most are attention and memory (Glisky,

2007). Crystallized knowledge is the opposite of fluid abilities. It refers to the previous
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knowledge that a person has gathered during their life via life experiences as well as
education (McLaughlin & Pak, 2020, 70). Verbal ability, knowledge and experience,
and mental models are parts of crystallized knowledge (ibid, 70-72). Older adults
usually have more crystallized knowledge than younger demographics and it can help
them with using technology even when the fluid abilities have declined (ibid, 71-72).
Utilizing previous knowledge when creating content for older adults can help them with
using and understanding it. For example, icons that are similar to real-life items can
help older users understand (ibid, 72). The same applies to the language they are
familiar with and navigation patterns that frequently appear on websites.

According to McLaughlin and Pak (2020, 60), working memory is “the ability to
remember information while also working on another task”. According to studies it
worsens with age, while also varying a lot between younger adults (ibid, 60). As the
user possibly reads the instructions while simultaneously working on solving the
problem, it is relevant to pay attention to helping the user remember enough
information even if their working memory is affected by aging. Time is also relevant for
working memory, as the information is more likely to disappear from our memory if it
is not reactivated (Czaja, 2017, 113). The time in which the information starts to
deteriorate may be shorter for older adults (Czaja, 2017, 113). Therefore, there should
not be blocks of text that are excessively long, as the information at the beginning of
the text may have already been lost when the reader finishes the text (ibid, 113).
Dividing information into smaller “chunks”, or units that consist of pieces of information
that relate to each other, may help the user understand and remember the content
(ibid, 114). Working memory has also been seen as the source of other cognitive tasks
that are affected by aging, such as the decreasing of long-term memory, language,
problem solving, and decision-making (Glisky, 2007).

Older adults have fewer attentional resources to use, so distractions may bother
them more and it may be more difficult for them to avoid irrelevant information
(McLaughlin & Pak, 2020, 64). This is also something to consider with the
troubleshooting instructions as they should help the user focus on the important parts.
Furthermore, they should be clear enough so that the user can concentrate on them
even if there are distractions around them. For example, the language should be
simple, and salient stimuli should be used (Czaja, 2017, 104). Salient stimuli catch the
user’s attention to important links and buttons (ibid, 106). However, attention is not

focused only according to environmental cues, but also by what the user thinks is
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important based on their previous knowledge (ibid, 106). Expectancy and value guide
us in focusing attention; if we expect something to be worth our attention, we will focus
on that or if something has offered us valuable information before, we return our
attention to that (ibid, 106). Attention resources also fluctuate over time, for example
when a person is mentally strained there are fewer resources available (Czaja, 2017,
105). As was mentioned in chapter 1, this may affect users dealing with
troubleshooting problems as they may already be frustrated when they start reading
the instructions. The instructions should make the information easily findable and clear
so that the users do not have to deal with the extra cognitive load. This is especially
important here, as older adults may have fewer attentional resources.

Reasoning ability is what we use when we are presented with a new situation,
for example, a website we have not visited before, and it has also been found to
decline as we age (McLaughlin & Pak, 2020, 66-68). This applies to the
troubleshooting guides in this study as they are new for the users, at least the first
time. Moreover, the troubleshooting guide is, ideally, not used regularly, which can
make it feel unfamiliar even on later visits. What does help the users navigate these
new situations is that they probably have encountered similar situations before and do
not have to rely on their reasoning ability alone (ibid, 68; Czaja, 2017, 104). Spatial
ability also helps navigation, as it applies to mental models, i.e. “representations of
physical systems” (ibid, 69). Those are needed when navigating a website, as clicking
on links takes the user further and further away from where they started (ibid, 69-70).
It is harder for older adults to form new mental maps (ibid, 70).

In conclusion, the cognitive abilities that are affected by aging are called fluid
abilities and include abilities such as working memory and attention. All these fluid
abilities mentioned above, along with changes in vision and coordination, can affect
the technology usage of older adults. If these are not considered enough while
designing web content, it can be difficult to use for older adults which can limit their
ability to interact with the content. The heuristics presented in the next chapter aim to
tackle these problems and give guidance to web developers in making inclusive
content for older users. In the case of this thesis, inclusive online troubleshooting

material.
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2.4.2 Heuristics for older adults as web users

Chisnell et al. (2006) studied the accessibility of 50 websites for older adults. The study
was made in cooperation with AARP, “a nonprofit, nonpartisan organization with more
than 35 million members in the United States for people aged 50 and over” (Chisnell
et al., 2006, 39). The background of the study is that the number of older adults is
increasing, and they use the internet more than before. Furthermore, the websites are
often developed by younger people with vastly different life experiences and
experiences with technology. As the AARP includes people from 50 and older, that is
the demographic of the study. Although usually the age limit for older adults is age 65
and older, this should not cause any major problems in using these heuristics. As was
discussed in chapter 2.4 age is fluid and there are no strict boundaries for who is
considered an older adult (Czaja, 2019, 9-10).

They created heuristics, personas, and tasks to use for reviewing the websites
based on literature about aging and cognition as well as designing websites and user
experience (Chisnell et al., 2006). They used the heuristics, personas, and tasks to
review websites that are used by older adults, but that were not specifically designed
for older adult users. They created new heuristics as they found that existing heuristics
were not sufficient as they either did not take older adults into consideration or if they
did, they were aimed for studying websites that were created specifically for older
adults. As a part of the study, Chisnell et al. (2006) also created a model they called
the AARP model. This was needed as age is not the most important factor when it
comes to the ability of older adults to use the web. The model has four different
dimensions that affect the accessibility needs of an older adult: age, ability, aptitude,
and attitude. This model considers the different areas that affect the internet usage of
older adults, so it is an important part of working with the personas.

First, Chisnell et al. (2006) created the personas. They used two of existing
personas that AARP had created before and expanded them. Then they placed the
personas on the AARP model to create better understanding of the needs and abilities
of the persona. As there were so many websites that they were evaluating, they used
an “open-ended task-based technique” based on the personas where they selected
tasks “within broad categories and within [their] list of 50 sites” (Chisnell et al., 2006,
48). They went through the websites using the personas, and performed tasks the

personas would probably perform while gathering observations. After doing the tasks
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as the personas they reviewed the observations and compared them to the list of
heuristics. As the material for this thesis is a lot smaller, only three online help websites
and only the troubleshooting part of them, | will be employing a more detailed heuristic
analysis than Chisnell et al. (2006) used in their study.

The heuristics for studying accessibility for older adults are categorized into four
different areas: interaction and navigation, information architecture, presentation or
visual design, and information design (Chisnell et al. 2006). The areas most relevant
to this study are information architecture and information design. Information design
includes questions about the language of the website. Each of the categories has
some higher-level heuristics that are divided into more specific sub heuristics. For
information architecture the high-level heuristics are as follows:

¢ “Make the structure of the Web site as visible as possible.”

e “Clearly label content categories; assist recognition and retrieval rather
than recall.”

e “Implement the shallowest possible information hierarchy.”

¢ ‘“Include a site map and link to it from every page.”

In the information design category, the high-level heuristics are as follows:

e “Make it easy to find things on the page quickly.”

¢ “Focus the writing on audience and purpose.”

e “Use the users’ language; minimize jargon and technical terms.”
(Chisnell et al. 2006, 45-47)

They found that many websites had problems for their persona who was not
very familiar with the web and had visual and motor limitations (Chisnell et al., 2006).
Some websites were better suited for older adult users, mainly sites that provided
information on health concerns. There were critical problems with the presentation of
links and the unfamiliarity of language, for example. However, there was a lot of
variation on which heuristics were satisfied, and the same heuristic could be on both
the most satisfied and the most failed lists. There was also some variation on the same
sites on the same heuristic. For example, some parts of the website were in
understandable language and other parts were not. To put it shortly, there was a lot to
improve on accessibility for older adults online.

Although there are some differences between the settings of this thesis and the

study of Chisnell et al., the heuristics presented in the article are suitable for studying
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accessibility for older adults in this thesis too. They consider the variety of problems
an older adult user may face while using websites, and they were created using
previous literature and validated with the personas. Out of all their heuristics the most
relevant are selected for my list of heuristics, so that in addition technical
communication guidelines older adults are considered. The selection process of the
heuristics and the final list of heuristics used in this study will be presented in section
4.2.

3 Data and data selection

The data used for this study consists of troubleshooting guides found on the online
help websites of three video call applications. The study will focus on applications that
are designed more specifically for video calls, instead of including messaging apps
that can also be used for video calls, as it makes the different guides more comparable
with each other. The services studied are Google Meet video conferencing service,
Zoom, and Microsoft Teams. | will examine both the structure of the websites and the
language of the instructions and headings. The structure is relevant as it affects the
findability of the content, and the language is of course relevant for understanding the
content.

By testing the services, | discovered that the basic functionalities of these video
calling services are the same: they can be used to schedule meetings, host meetings
immediately or join another person’s meeting immediately via a link. During calls, all
of the services include a screen sharing option, and a chat option where you can type
messages. Google Meet and Zoom offer versions for education and business
purposes (“Tietoja Uudesta Google Meet -Sovelluksesta”; “Reimagine Your Industry,
Collaboration and Innovation”). While education and business are the original use
areas of Microsoft Teams, it does offer a free version for personal use as well (“Teams
for Home With Friends and Family”). Since there are older adults who are studying or
a part of the work force (chapter 2.4), if there are problems related to those calls, they
are also relevant for this thesis. However, at least Teams and Google Meet also offer
separate sites of troubleshooting instructions for administrators and IT professionals
of organizations and those are not included in this study.

The procedures on the websites have a lot of links, which will be followed to
see how far the user needs to go to find the solution, as navigation and information
structure are important for this thesis (chapter 2.4.2). However, many of the
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troubleshooting procedures have links to, for example, system requirements pages or
other reference topics that provide additional technical information. As those are not
in the scope of troubleshooting, they will not be examined using the heuristics in this
study. Also, the content of topics outside of the troubleshooting section will not be
studied in detail. This refers to links that are inside the procedures and not to the
procedures that are linked to the troubleshooting guide as main topics but also appear
in different parts of the user guide. For example, the section called “Settings” in the
troubleshooting guide for Microsoft Teams is included in the analysis as it is also
included in the troubleshooting guide, although it may not be traditional

troubleshooting information. The structure of the section can be seen in Figure 1.

Troubleshoot in Microsoft Teams

Having trouble using Teams? We've gathered some rescurces to help solve the peskiest issuas. Your first
resource for technical support is your IT admin, who manages Microsait Teams settings for your

organization.

Note: If you're an admin or IT professional, you'll find known issues and information on how te identify and fix
errors at docs.microsoft.com. *

Calls & meetings Settings Connectivity & performance Security More resources

Change settings

Find your version
Update Microsoft Teams
Syne Micrasoft Teams

Lag in ta Teams =

Figure 1. Topics related to settings in Microsoft Teams troubleshooting guide (“Troubleshoot
in Microsoft Teams”).

As can be seen in figure 1, the titles of the topics do not appear to be problems the
user may face as they do not describe a negative or unwanted state. The structure
shows that they are placed as a part of the troubleshooting section, so they have been
deemed relevant to troubleshooting. Reusing material is a common practice in
technical communication and that could be why some of the procedures in these
troubleshooting guides appear also elsewhere on the online web help sites. There are
also some links to outside websites which will not be included.

The websites have quite a varied number of topics. The troubleshooting guide
for Google Meet consists of 11 topics, that for Microsoft Teams of 30 topics, and Zoom
of 115 topics. The topics include problems with technical difficulties, but also problems

with accounts and subscriptions, for example. Some of the problems in the Zoom
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meetings troubleshooting guide have the same solution, so the content of the topic is
the same. As they have been included in the guide as separate topics with different
titles, they will be regarded separate entities in the analysis.

The topics in the guides were saved so that the content would not be
susceptible to changes that may happen on the web help sites. They were saved using
Print feature in the browser, this converted them into PDF files that retained the

structure and visual elements of the website.

4 Method

The method for this study is heuristic evaluation, and the heuristics that are used are
a combination of revised minimalism heuristics presented in the article by Virtaluoto et
al. (2021) and heuristics for older adults proposed by Chisnell et al. (2006). The revised
minimalism heuristics use the original minimalism heuristics of van der Meij and Carroll
(1995) as the starting point but propose a more detailed and comprehensive list to suit
modern needs. Minimalism heuristics were chosen for this study as they are
specifically designed for technical documentation, and the other heuristics are
originally meant for studying websites.

In this section, | present a list of heuristics | created for this thesis and the
process of creating them. The list of heuristics combines the most relevant heuristics
from both of the existing lists of heuristics. After the list of heuristics has been created,
the troubleshooting guides are systematically evaluated using the list, and any
accessibility issues will be noted down. In the next sections an overview of heuristic
analysis as a method is presented. That is followed by the process of choosing the
heuristics for this study, including the list of the heuristics. Then the course of the

evaluation is described.

4.1 Heuristic evaluation

Heuristic evaluation is a form of usability testing that has often been seen as a cheaper
and faster method of testing the usability of a product than empirical tests (Virtaluoto
etal., 2021). In heuristic evaluation, the usability of a product, or originally an interface,
is formally assessed using a set of heuristics (Paddison & Englefield, 2004). They are
rules or suggestions that are designed to reflect a usable design. Nielsen and Molich
(1990) state that originally the problem with heuristic evaluation was that there was no
concise list of heuristics, and the evaluators had to use guidelines with hundreds of
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rules. This led to the evaluators often discarding the lists altogether. Thus, they created
the original list of nine usability heuristics (Nielsen & Molich, 1990). After that heuristic
evaluation has been a popular method of user testing, and many kinds of new lists of
heuristics for specific domains have been created (Quifiones & Rusu, 2017).

According to Nielsen and Molich (1990), some of the biggest benefits of
heuristic evaluation are that it is cheap, intuitive, and it does not require advance
planning. It can also be done at an early stage of development (Nielsen & Molich,
1990). When the heuristics are created as a part of the evaluation it does of course
require some planning, but still less than empirical testing. Also, even with a relatively
basic list of heuristics the biggest usability problems can be found (Kuutti, 2003, 47).
Heuristic evaluation is also easily adaptable to the study at hand (Suojanen et al.,
2015, 80). Due to its versatility as a method of usability study it was chosen for this
study too.

When creating heuristics for a specific domain the creator or creators can
choose a bottom-up approach, a top-down approach, or a combination of both
(Jaferian et al., 2014). In a bottom-up approach, the heuristics are created using
empirical data as their basis. For a top-down approach, the basis for the heuristics
comes from high level expert knowledge or theory (Jaferian et al., 2014). The expert
knowledge can be existing heuristics, a theory that applies to a specific problem in a
specific area, or a theory of a more generic issue that appears in several areas of
study (Jaferian et al., 2014). They suggest that the best way to create a new set of
heuristics is to use both approaches, and therefore a test round with a small sample
of the material was conducted in this thesis, too.

The heuristic evaluation process usually follows some variation of the following
procedure: 1) developing the heuristics, 2) independent evaluations, 3) collecting the
results together, 4) qualifying the problems, and 5) analyzing the results (Evans &
Sabry, 2003; Paddison & Englefield, 2004; Virtaluoto et al., 2021). If the evaluation is
done by other people than who curated the heuristics, there is also a briefing for the
participants before they start evaluating (Virtaluoto et al., 2021; Evans & Sabry, 2003).
Traditionally heuristic evaluation is done by a group of experts (Paddison & Englefield,
2004) but in this study, | will be the only evaluator. This might cause some of the issues
to go unnoticed, so this is considered while analyzing the material.

The problems found in the evaluation are usually qualified in step 4. Quifiones

and Rusu (2017) state that there are three scales that are used for the qualification:
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the severity scale, the frequency scale, and the criticality scale. If the problem is high
on the severity scale it means that it can cause problems while a user is trying to use
the website (Quifiones & Rusu, 2017). Frequency tells us how often the problem
appears and what problems are most common (Quifiones & Rusu, 2017). Criticality is
severity and frequency combined, and it shows which problems are most critical and
should be corrected immediately (Quifiones & Rusu, 2017). As | am not involved in
trying to improve the documentation, but simply observing its accessibility, the scale
of criticality is not studied, but | will be looking at the frequency of the problems found.
It provides a view of what kind of issues are most prevalent in these troubleshooting
instructions. The severity is commented on during the analysis but not counted on a
numerical scale, as it is also related to improving the documentation. Some comments
about it, however, do illustrate the situation better than just counting the frequency.
Kurosu et al. (1997), suggest that the evaluation should be divided into more
sessions than one. This is because the working memory of a person can usually hold
up to 7 = 2 items, but if the list of heuristics is only that long some the usability issues
might be ignored (Kurosu et al., 1997). They suggest that the heuristics should be
divided into subcategories and each subcategory should have its own evaluation
session. | will conduct the evaluation in this manner, as there are more than ten
heuristics in the final list when sub heuristics are included (see table 2 in chapter 4.2).
The method for this thesis will also follow the structure presented above, and in
the following sections each step is described in more detail. As there are usually more
evaluators than just one in the 3™ step, they come together and combine their findings.
For this thesis the step is omitted as there is only one evaluator. Although heuristic
evaluation has been a popular method for testing usability it has also has its
weaknesses. According to Nielsen, one weakness is that it does not represent the real
user and does not reveal some problems that can only appear in real interaction
between the user and the product (gtd. in Korvenranta, 2005, 121). Heuristic
evaluation can also be somewhat subjective as different evaluators can interpret
heuristics differently (Jaspers, 2008). Still, it is an affordable and convenient way to
gain some information on the usability or accessibility of a product, which is why it is

suitable for this study.
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4.2 Heuristics used in this thesis

The aim for curating the list of heuristics was to include the main themes of the existing
heuristics but in a more concise form as just using all of the heuristics provided
previously would have resulted in a list that is too long. Although the evaluation is done
in more sessions than one, the list would become difficult to approach if it were not
condensed. First the heuristics that were deemed not relevant were eliminated, for
example “If humor is used, is it appropriate?” (Chisnell et al., 2006, 47), as using humor
is, in my experience, not that frequent in the field of technical communication.
Excluded was also the heuristic about the existence of troubleshooting instructions
from minimalism heuristics. Also, such heuristic as “Is the documentation available
when needed?” was outside of the scope of this study as the material starts from when
the user has already landed on the troubleshooting guide. From the heuristics for older
adults, the ones that deal with user’s tasks are excluded as the website does not offer
a variety of different tasks. They simply host the user guide. This would be different,
for example for an online banking website.

The two lists that remained were compared to see where there were similarities
as that gave some idea of what heuristics could easily be combined. The ones dealing
with language had the clearest similarities. Both lists called for short and simple
sentences and clear language (Virtaluoto et al., 2021; Chisnell et al., 2006). Similarly,
both lists had heuristics about concise text and not having unnecessary introductory
material. Thus, those were also included in this study.

After the ones that could be easily combined were combined, there were areas
where the lists of heuristics had similar themes but slightly different approaches. The
heuristics for older adults were more detailed in their description of how the
terminology should be handled in the websites, whereas the minimalism heuristics
simply stated that there should be “terminology that is appropriate to the user group”
(Virtaluoto et al., 2021, 27). As this study is very user group driven, it was appropriate
to include some of the more detailed heuristics. The minimalism heuristics also include
“‘Does the documentation contain: a clear and precise table of contents [and] a clear
and intuitive index...” (Virtaluoto et al., 2021, 27) but as the material used are websites
this is not relevant. Also, there is a similar version of these but for websites in the
heuristics for understanding older adults: “Is there a site map?” (Chisnell et al., 2006,

46). That was a more logical addition to this list of heuristics.

22



Then it was time to tackle any possible redundancy. Redundancy was reduced
by consolidating similar sub-heuristics into more concise and encompassing points.
Some of the points that had their own heuristics or sub heuristics originally have been
combined into one heuristic. This makes the list somewhat less detailed, but it was
necessary to create a suitably short list. For example, the heuristics for understanding
older adults had the following three sub heuristics (Chisnell et al., 2006, 47):

“18.6. Do links have meaningful labels?
18.7. Are buttons labeled clearly and unambiguously?
18.8. Do button and link labels start with action words?”

It would have been difficult to include all of them separately, so they were combined
into one heuristic: “4.1. Are links and buttons labeled clearly and start with verbs?”.

The one heuristic that did not come from the existing lists but from literature is
the one about the structure of the topics. A heuristic dealing with the structure of the
sections or topics from minimalism heuristics was changed to “Does the
documentation follow a diagnosis-resolution structure?”, as that is the structure of the
troubleshooting procedures (Farkas, 2010; chapter 2.1). Also, the structure of
troubleshooting procedures was considered in heuristics “10.2. Does the resolution
part reflect the real-life structure of the task?” and “10.3. Is it explained why tasks are
done, not just how? Does that support diagnosis?”. Resolution part is really where the
user needs the steps to solve the issue and those of course should be correct. The
user knows why they are performing this task; to solve the problem they have, but to
help diagnosing the issue they might need additional information that answers the
question “why”.

Eventually, five categories with different themes emerged: 1) navigation, 2)
grouping and labeling, 3) clarity of the procedures, 4) language and audience focused
writing, and 5) real-life tasks and error prevention. The list of heuristics is presented in
Table 2, and the heuristics are grouped according to these themes in the table too.

Navigation and grouping and labeling are themes that are present in the
heuristics for older adults (Chisnell et al., 2006, chapter 2.3.3). They were separated
into two different categories to avoid having too many points per category, as that could

make remembering them more difficult during the evaluation. They are important as
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the design of the website should help older adult users’ attention, memory, and spatial
ability (chapter 2.3.2). This is so that they can focus on finding the instructions they
need and know their way back to the start without having to keep the information in
their working memory while navigating the website. Grouping and labeling also help
with navigating as clear topic groups can help direct the user to the right place, and
when the topics are grouped the user is not overwhelmed with all the information at
once. The minimalism heuristic “Does the documentation contain: (...) an accessible
and intuitive search functionality for online or electronic documentation?” (Virtaluoto et
al., 2021, 27) was included as online websites are being studied and it can help with
navigation.

Clarity of the procedures is also important as one of the principles in minimalism
is user centered design (chapter 2.2), and clarity supports that. The heuristic 6.1 about
the structure of the troubleshooting instructions is also included in this category as it
is related to how easily the user can fix the problem they are experiencing. The user
first needs to be able to diagnose the problem and after they have accurately
diagnosed it, solve the problem (Farkas, 2010; chapter 2.1). Language and audience
focused writing is also related to user centeredness of minimalism but furthermore it
is important as the older adults may not be familiar with technical terms or the language
of the internet (Chisnell et al., 2006; chapter 2.3). Short and simple sentences also
support memory, as the information is presented in appropriate chunks (Czaja, 2017;
chapter 2.3.2.). As mentioned above, language related issues also came up in both
existing heuristics’ lists.

Real-life tasks and error prevention are some of the core principles of
minimalism and widely utilized in technical documentation (chapter 2.2). Here the core
task is considered to be solving the problem at hand. Therefore, the heuristics about
the core tasks are examined in terms of allowing the user to focus on doing that.
Although troubleshooting information is already error prevention information, there can
also be a need to avoid further mistakes when solving the issue, which is why the error
prevention heuristics were also included.

As a final step of creating the heuristics, they were tested with a small sample
of the material. | chose one procedure from each service to check if the heuristics are
applicable. The ones dealing with the structure of the site were also tested with the
material. During the test it was noted that the procedures had various headlines, and

according to Farkas (2010), the headings should help start the diagnosis. Thus, a
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mention of headings starting the diagnosis was added to the heuristics. Otherwise, the
heuristics were applicable to troubleshooting instructions. The final list contains 11
main heuristics and one to four sub heuristics per each, apart from heuristics number

3 which is a standalone. In Table 2, the final list of heuristics is presented.
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Table 2. The list of heuristics used in this thesis.

Navigation

1. Is there a site map?

1.1. Is it linked from every page?

1.2. Does it provide a quick overview of the site?

2. Is the web site structure clear and visible?

2.1. Is the site hierarchy broad and shallow?

2.2. Are cross-references used?

2.3. Are redundant links used?

3. Is there an accessible and intuitive search
function?

Grouping and labeling

4. Does labeling support the findability of
content?

4.1. Are links and buttons labeled clearly and
start with verbs?

5. Are related topics grouped?

5.1 Are the groups labeled so that it is easy to
predict what they include?

Clarity of the Procedures

6. Is the documentation concise and logical?

6.1. Does the documentation follow a diagnosis-
resolution structure?

6.2. Are introduction paragraphs etc. necessary?

7. Is information easy to understand and
visually presented?

7.1. Are graphics, images, and videos used
appropriately and consistently?

Language and Audience Focused Writing

8. Is the language easy to understand?

8.1. Is active voice used and is content directed
to the user?

8.2. Are sentences and paragraphs short and
straightforward?

8.3. Are headings, labels, and captions
descriptive? Do headings start diagnosis?

9. Are the words that are used familiar to older

adults?

9.1. Are technical terms clarified and is jargon
minimized?

9.2. Are concepts and technical information
written in plain language?

Real-life Tasks and Error Prevention

10. Is the documentation focused on the
user’s core tasks?

10.1. Can the user start on them immediately?

10.2. Does the resolution part reflect the real-life
structure of the task?

10.3. Is it explained why tasks are done, not just
how? Does that support diagnosis?

11. Are errors prevented?

11.1. Are there necessary warnings and notes?

11.2. Is error information presented for
recognition, diagnosis, and solution?

11.3. Is error information positioned close to
relevant procedures?

The following section describes how the evaluation process was executed.
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4.3 Evaluating the material using the heuristics

As mentioned in chapter 4.1, the evaluation was done in five rounds, going through
each category per round. The findings were noted into an Excel sheet where each
heuristic has its own row, and the columns represent the topics in the troubleshooting
guides. To each cell, | marked whether the heuristic was fulfilled or not. This provides
a look into how often the heuristics were violated, i.e. the frequency of the problems
(Quifiones & Rusu, 2017, chapter 4.1). This is also the qualifying the problems part of
the heuristic evaluation procedure described in chapter 4.1. Some notes about how
the heuristic was violated, were also added. The relative frequencies were also
calculated to enable comparison between the different troubleshooting guides as they
were vastly different in size (see chapter 3). As some of the heuristics apply to the
page structure as a whole and not separate topics, a column was dedicated to the
front page of the troubleshooting section. Those heuristics were only evaluated once

for the whole guide. Therefore, they did not provide numbers of violations.

5 Analysis

In this section, the findings made during the heuristic evaluation are presented. The
following sections present the analysis in the categories in which the guides were
evaluated (see chapter 4.2.). It starts with an overview of whether the heuristics were
fulfilled by the guides. It is then followed by the navigation category, then grouping and
labeling and clarity of procedures. After that language and audience focused writing is
discussed, and finally real-life tasks and error prevention. Each of the main heuristics
are discussed in their own sections. The discussion sections offer some examples
from the material to illustrate what kind of violations of the heuristics can be found in
the guides. However, these examples do not cover all of the different cases of
violations as there would be too many to fit here. The descriptions of how the content
could be modified is simply to illustrate why these things are issues and violate the

heuristics.
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5.1 Overview of whether the heuristics were fulfilled

Table 3 below shows all heuristics in order and whether the troubleshooting guides
complied with them. The information is presented in simple yes or no binaries to allow
all the heuristics to be presented together, as some of them apply to the whole guide
as one and some to each topic separately. For the heuristics that were evaluated for
each troubleshooting topic separately, the “yes” or “no” mark comes from the
percentage. If there are more violations than compliances, the mark is “no”. The
percentage of the topics that fulfil the heuristic are presented in the “%” columns. More
specific numbers are presented in the following sections. In the table, the names of
the video call services are abbreviated as GM (Google Meet), MT (Microsoft Teams),

and Z (Zoom) to save space.
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Table 3. The heuristics and whether they were fulfilled by each troubleshooting guide.

Heuristic Was it fulfilled?

GM| % |[MT | % Y4 %
1. Is there a site map? No No No
1.1. Is it linked from every page? No No No
1.2. Does it provide a quick overview of the site? No No No
2. Is the web site structure clear and visible? No Yes No
2.1. Is the site hierarchy broad and shallow? Yes Yes Yes
2.2. Are cross-references used? Yes | 100 | Yes | 80 Yes | 88.7
2.3. Are redundant links used? No |0 No |3.3 |[No |211
3. Is there an accessible and intuitive search function? Yes No Yes
4. Does labeling support the findability of content? Yes Yes No
4.1. Are links and buttons labeled clearly and start with Yes Yes Yes
verbs?
5. Are related topics grouped? Yes Yes No
5.1. Are the groups labeled so that it is easy to predict what | Yes Yes No
they include?
6. Is the documentation concise and logical? Yes | 72.7 | Yes | 80 Yes | 94.8
6.1. Does the documentation follow a diagnosis-resolution Yes | 90.9 | Yes | 60 Yes | 93
structure?
6.2. Are introduction paragraphs etc. necessary? Yes | 100 |Yes | 100 | Yes | 97.4
7. Is information easy to understand and visually presented? | Yes | 72.2 | Yes | 63.3 | No | 22.6
7.1. Are graphics, images, and videos used appropriately Yes | 72.2 | Yes | 87.5 | Yes | 87.8
and consistently?
8. Is the language easy to understand? Yes | 90.9 | Yes | 83.3 | Yes | 86.1
8.1. Is active voice used and is content directed to the user? | Yes | 100 | Yes | 100 | Yes | 97.4
8.2. Are sentences and paragraphs short and Yes | 72.7 | Yes | 70 Yes | 80.9
straightforward?
8.3. Are headings, labels, and captions descriptive? Do Yes | 81.8 | Yes | 56.7 | Yes | 95.7
headings start diagnosis?
9. Are the words that are used familiar to older adults? No | 18.2 | Yes | 56.7 | Yes | 55.7
9.1. Are technical terms clarified and is jargon minimized? No [18.2 | No |[43.3 | No |23.5
9.2. Are concepts and technical information written in plain Yes | 72.7 | Yes | 70 Yes | 78.7
language?
10. Is the documentation focused on the user’s core tasks? | Yes | 100 50 Yes | 90.4
10.1. Can the user start on them immediately? Yes | 81.8 | No [43.3 | Yes | 87
10.2. Does the resolution part reflect the real-life structure of | Yes | 81.8 | Yes | 90 Yes | 98.3
the task?
10.3. Is it explained why tasks are done, not just how? Does | Yes | 100 | Yes | 70 Yes | 68.7
that support diagnosis?
11. Are errors prevented? NA |[NA | NA [NA | NA |[NA
11.1. Are there necessary warnings and notes? NA [NA |[NA [NA |NA |[NA
11.2. Is error information presented for recognition, NA | NA | NA |[NA | NA |NA
diagnosis, and solution?
11.3. Is error information positioned close to relevant NA | NA | NA [NA |NA | NA

procedures?
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Overall, the guides fulfil the heuristics well, but they do all have violations. They also
have similar numbers of heuristics that they violate. As can be seen from Table 3, both
Google Meet and Microsoft Teams receive the “no” mark for 7 heuristics and Zoom for
10 heuristics. Although Zoom had slightly more of them than the others, the difference
is not major. Trouble areas are also similar, as all of them violated heuristic 1 and its
sub heuristics, as well as heuristics 2.3 and 9.1. There is of course some variation
between how the guides complied with the heuristics, for example, Zoom violated
heuristics 4, 5 and 5.1 while the two other guides did not. Microsoft Teams has the
only guide that violates heuristic 10.1 and Google Meet has the only guide that violates

heuristic 9. In the following sections, the violations are discussed in more detail.

5.2 Navigation

The first category of evaluation is navigation. The ease of navigation is vital for the
user, as it can help them find content easily without becoming frustrated. It consists of
three heuristics with their possible sub heuristics. First are presented the findings for
heuristic “1. Is there a sitemap?”. After that the findings for heuristics “2. Is the web
site structure clear and visible?” and “3. Is there an accessible and intuitive search

function?” are discussed.

5.2.1 Is there a sitemap?

The heuristic “1. Is there a site map?” is violated by all three guides. As its sub
heuristics “1.1. Is it linked from every page?” and “1.2. Does it provide a quick overview
of the site?”, are dependent on the first one being fulfilled, they were also violated.
Even though the frequency as such could not be calculated as this heuristic is only
tested once for the whole page, it was clear that this is a frequent issue. A site map
offers a view of the hierarchical structure of the website, and it is usually a single page.
None of the troubleshooting sections include that exactly. As there are no separate
site maps, we look at the front pages of the troubleshooting guide to see if they act as
site maps. The front page of the troubleshooting guide for Google Meet is visible in
Figure 2.
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= Google Meet Help Q, Describe your issue HH m

Troubleshooting

Known issues with Google Meet

Troubleshoot audio issues in Google Meet

Troubleshoot camera & presentation issues in a meeting

Troubleshoot video & audio quality in a meeting

Troubleshoot issues when you join or create a meeting

Troubleshoot recording issues in meetings

Fix unresponsive or unavailable meetings

Fix an overheating laptop
Fix live stream issues

Can't verify phone number

Report a problem with Google Meet

Figure 2. The front page of the Google Meet troubleshooting guide (“Troubleshooting — Google
Meet Help”).

As can be seen from the figure, the main topics are all listed there and visible to the
user. This gives an impression of it acting similarly to a site map. However, there is no
hierarchical structure as there are more sections inside these main topics. For
example, the topic “Known issues with Google Meet” includes sections such as “Why
am | seeing Reactions when | didn’t click anything?” and “Content presented on
Windows computers from a window appears mirrored” (“Troubleshooting — Google
Meet Help”). These are separate problems collected inside one article, so finding them
is important for a user who is experiencing one of these particular problems.

If the full hierarchical structure of the page was visible somewhere, these
sections would also be easier to find. The user would not have to rely solely on their
ability to categorize these sections the same as the designer of the web site has. The
categorization of the topics is discussed also in chapter 5.3.2. If the user
miscategorizes some of these sections, they have to navigate to multiple pages. That
can cause a person to get lost, especially if they have decreased spatial ability, like
some of the older adults (McLaughlin & Pak, 2020, 58 & 70; chapter 2.4.1).

There is also no sitemap for the troubleshooting guide for Zoom as the guide is
not hierarchically organized. The front-page displays all the topics but there are so
many articles that they spread out to multiple pages and the user does not get an
overview of the page. The front page of the guide is visible in Figure 3.

31



Home » Zoom Meetings Support » Troubleshooting Zoom Meetings

Troubleshooting Zoom Meetings

If you are unable to join a Zoom meeting, are receiving a Zoom error code, or encountering other Zoom meeting issues, these suppart articles can help you troubleshoot and resalve
the problem you are encountering.

Troubleshooting camera issues during a meeting No Fixed Time option missing when scheduling recurring Zoom meeting
Clearing Zoom cache and cookies Zoom error code 5003

Zoom error code 10004 Zoom Host has another meeting in progress

Why is my meeting timing out? Accessing meeting and phone statistics

Troubleshooting when you can’t join a Zoom meeting Zoom error on macOS: You are unable to connect to Zoom

Meeting won't launch from Google Chrome Zoom error message "Account is Disabled. Please contact Support. (1,003)"
Zoom installation error code 10002 Zoom error code 10008

Troubleshooting Zoom crashing while screen sharing Zoom installation error code 3000

Zoom error message "Please log in with a commercial Zoom account to join. " Zoom error code 1132

Troubleshooting invalid Zoom meeting ID Zoom error code 401

<n23455>

Figure 3. The front page of the Zoom Meetings troubleshooting guide (“Troubleshooting Zoom
Meetings — Zoom Support”)

As can be seen from the figure, there are six pages of troubleshooting topics, so in
some cases the user must click quite far to reach the issue they are searching for. A
comprehensive list of the articles would save the user the trouble of going through
multiple pages of them. As there are quite a few of the topics, they naturally cannot fit
into one page. However, if there was a scrollable page for them, the user would not
need to click away to see more of them.

The troubleshooting guide for Microsoft Teams offers yet another way to

arrange the front page which can be seen in Figure 4.

Troubleshoot in Microsoft Teams

Having trouble using Teams? We've gathered some resources to help solve the peskiest issues. Your first
resource for technical support is your IT admin, who manages Microsoft Teams settings for your
organization.

Note: If you're an admin or IT professional, you'll find known issues and information on how to identify and fix
errors at docs.microsoft.com

Calls & meetings Settings Connectivity & performance Security More resources

| can't join a Teams meeting
My camera isn't working

My microphone isn't working
My speaker isn't working

My audio quality is poor

Dadiira harkarmind naics -

Figure 4. The front page of the Microsoft Teams troubleshooting guide (“Troubleshoot in
Microsoft Teams”).
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The topics are organized under headings that are their own tabs. The titles of the
articles are only visible when their category tab is clicked. This leads to this not being
a sitemap either. Similarly to the other two guides the user is not offered a
comprehensive list of article pages that the guide consists of. The violation is less
severe for the Microsoft Teams guide than the other two guides as there is a side pane

that acts somewhat similarly to a site map. It can be seen in Figure 5.

Teams mesting topics | can't join a meeting in Microsoft Teams

There are different types of messages you might encounter when you're joining a Teams meeting. Here's
how to resolve them.

Note: If you're having trouble logging in to Teams, see Why am | having trouble signing in to Microsoft
Teams?

"Sign in to join this meeting"

Sign in to join this meeting

Can't join a meeting

Figure 5. The side pane that has similar qualities to a site map (“Troubleshoot in Microsoft
Teams”).

The side pane opens whenever a topic from the guide is open. It does include a
hierarchical view of the full user guide for Microsoft Teams. However, only one section
at a time can be visible, and so the user still is not able to see an entire view of the
contents. The mitigating factor is that the side pane is always visible to the user. Thus,
even if they click the wrong category, it is fairly easy to find their way back to the right
one. The user does not need to navigate back to the beginning to be able to switch
categories.

All these guides have front pages that somewhat act as tables of content or site
maps. However, as they do not present the full hierarchical structure of the guide on
one page, they cannot be seen as site maps. Although the help content is moving
away from the typical book structure with a table of contents, gathering the information
in similar fashion somewhere on the page can save the user from having to navigate

excessively. For inexperienced users this can be especially useful.
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5.2.2 Is the web site structure clear and visible?

The heuristic “2. Is the web site structure clear and visible?” is fulfilled by most of the
troubleshooting guides. The structure is clear in all the guides, as there is not a lot of
clutter, and the user can immediately see where the procedures are located. The front
pages do not include much other content so the user can direct their attention to the
list of problems that are featured in the troubleshooting guides. This is valuable for
older adult users who might not cope well with tasks that require plenty of attentional
resources (McLaughlin & Pak, 2020, 64; chapter 2.4.1).

There are some problems with visibility in the guides, though. The visibility of
the web sites is closely related to what was already discussed in chapter 5.2.1., and
as was mentioned there a sitemap would be beneficial in lessening the severity of
these visibility violations. The Microsoft Teams troubleshooting guide is deemed
visible, as the categories of articles can be seen on the front page, and clicking each
category opens a list of articles included in that. In the Google Meet troubleshooting
guide, the problem is that topics such as “Known issues with Google Meet’ include
several different known issues inside (see chapter 5.2.1). It would be helpful to see an
overview of them. Then the user would not have to go from page to page trying to find
the issue they have, which worsens the cognitive load. This applies to the other topics,
too, although their content is easier to predict (see chapter 5.3.2).

The troubleshooting guide for Zoom also lacks visibility. As was discussed
before in chapter 5.2.1, the topics are divided across multiple pages. They also do not
appear to be in any particular order, which makes it impossible to predict what articles
are visible next. They might be ordered in a logical way, for example, so that the most
frequent problems are closest to the front page, but this does is not apparent to the
user. If the user has a rare problem, they do not know that and they do not know how
far in the pages they should navigate to.

The heuristic “2.1. Is the site hierarchy broad and shallow?” is used to evaluate
whether the site hierarchy consists of multiple levels of subcategories. If it does not
the heuristic is fulfilled. None of the three troubleshooting guides inspected in this
thesis have deep hierarchies where subcategories have their own subcategories.
Multiple levels of nested categories can make finding the content difficult, and
additionally it can cause navigating to the start page to be laborious.
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The hierarchy of the Zoom troubleshooting guide is as broad and shallow as a
hierarchy can be, as there are no categories (see Figure 4 in chapter 5.2.1). The user
does not have to navigate deep inside the hierarchy, but not having any categories at
all can also cause issues as is discussed in chapter 5.3.2. Especially as the user still
must click through multiple pages to access some of the topics. The other guides
contain some categorization but there is also only one level of categories before the
user arrives at the level where the troubleshooting articles reside.

The last two sub heuristics of heuristic number 2 can be evaluated for all topics
separately. Table 4 describes the numbers for the heuristics “2.2. Are cross-references
used?” and “2.3 Are redundant links used?”. In the table are shown both the number
of violations and the relative value as percentages.

Table 4. Violations of heuristics 2.2 and 2.3.

Heuristic | Violations

Google Meet Microsoft Teams Zoom

number | % | total | number % |total | number | % | total
2.2 0 0 6 20 13 11.3
2.3 11 100 1 29 96.7 30 108 93.9 115

The heuristic 2.2 is not violated in any of the Google Meet topics. For Microsoft Teams
the number is 6 (20%), and for Zoom 13 (11.3%). In the Google Meet troubleshooting
guide, the heuristic 2.3 is not fulfilled by any of the topics, which leads to the number
of violations being 11. Of the Teams topics 29 (96.7%) violate the heuristic and of Zoom
topics 108 (93.9%).

Cross-references are regularly employed to help navigation in all of the guides.
The cross-reference links that appear the most across the guides are links to other
troubleshooting topics or other kind of help topics. The troubleshooting topics offer
related problems and their solutions, like in examples 1 and 2 below. The underlined
part represents the cross-reference link to another troubleshooting topic. Example 1
is from “Troubleshooting camera issues during a meeting” in the Zoom guide. Example
2 is from “I can't join a meeting in Microsoft Teams” in the troubleshooting guide for
Microsoft Teams.

1) If you're experiencing video-related crashes, you might want to try

troubleshooting steps for video crashes... (“Troubleshooting Zoom

Meetings — Zoom Support”)
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2) Note: If you're having trouble logging in to Teams, see Why am | having

trouble signing in to Microsoft Teams? (“Troubleshoot in Microsoft Teams”)

This kind of usage of links is very helpful as the user does not have to navigate back
to the front page and to the other troubleshooting procedure if they have opened the
wrong procedure at first. This again minimizes the risk of getting lost while navigating
the web page.

Redundant links are not used to the same extent as cross-references.
Redundant in this case means that the link is not the only link or navigation option to
the destination page. As another navigation route to the page already exists, the links
in the text are technically redundant, although they are beneficial to the users. They
are mostly links in the text for a page that is also accessible elsewhere on the screen.
For example, there are redundant links for contacting support in the troubleshooting
guide for Zoom. On the webpage for the Zoom troubleshooting guide, there is always
a bar visible where the user can click “Contact Support’ to find more ways to get help
for their troubleshooting needs. Some topics have links that take the user to the same

place, for example “Zoom registrants stuck in loop” as seen in Figure 6.

Zoom Support Products Solutions Resources Plans & Pricing Joinv Host~ Signin

Product Support ~  Support by Topic ~ More Support ~ Contact Support Q Search

cookies

Why is my meeting timing out? Cause
Troubleshooting when you can't

join a Zoom meeting A bug was identified when hosts added a custom required question to the registration but did not enable the
question to be visible. If the required question was not answered (which would be the result of the disabled
Zoom error code 10004 setting), the user was looped back to the registration page.

View all 116 articles

Resolution

Zoom has resolved this issue in the Web release on April 17, 2023, This issue should be resolved automatically for
newly inserted questions on registration

If you are still experiencing this registration issue for newly inserted questions, contact Zoom Support.

Figure 6. Redundant links for contacting Zoom Support (“Troubleshooting Zoom Meetings —
Zoom Support”).

If there was no link to the page in the text it could be difficult for the user to find support
if they do not notice the banner at the top. They might go search for it on the front page
of the whole online help and find overwhelming navigation options. Although the
“Contact Support’ button at the top is not necessarily difficult to notice, it is good to

minimize getting lost on the page by including the link in the text also.
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There are also some topics where the link in the text is to a community help
web page and there is a dedicated, noticeable section that also leads the user to

community support. The highlighted area is shown in Figure 7 below.

Zoom Support Products Solutions Resources Plans & Pricing Join v~ Hostv Signin

Product Support ~  Support by Topic ¥ More Support ~ Contact Support Q, search
Contact Zoom Support

For additional troubleshooting, contact Zoom Support.

Copy Permalink

Zoom Community

Join the 300K+ other members in the Zoom Community! Login with your Zoom account credentials and start
collaborating.

Start collaborating

Figure 7. Highlighted area that leads the user to Zoom Community (“Troubleshooting Zoom
Meetings — Zoom Support’).

Such a visible section gives the user a good chance of locating the community support
forum even if they miss the link in the text. Offering many ways for the user to locate
the page they should be visiting is good as it prevents unnecessary navigation. If there
is only one way and that is missed the user might end up navigating to many pages
that are not relevant in search of the correct one. For older adults this can be especially
taxing (chapter 2.4.1).

The redundant links, therefore, are mostly used when there is a need to direct
the user to get further help. This can be either by contacting the company’s customer
support or asking on a support site where other users can provide help. Where there
was no need for further help, there were no redundant links either. However,
employing redundant links more comprehensively would offer the users more options
for finding content, therefore decreasing the risk of navigating to wrong content and
having to take detours.

In general, there were some issues with the visibility of the web pages where
the troubleshooting guides are located. The problems with visibility can be quite severe
as getting lost on the page can prevent the user from solving their problem. Although

they probably eventually arrive at their destination, if it consumes too much time and
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drains them mentally, they could abandon the issue and the product. As was
mentioned in chapter 1, the aim is that older adults can lead their lives as
independently as possible (McLaughlin & Pak, 2020, 3). Part of this is using
technology and utilizing it to stay socially connected. If they are not able to navigate

the help websites of services, this aim is not fulfilled.

5.2.3 Is there an accessible and intuitive search function?

As was mentioned in previous section 5.2.2, some problems with visibility appeared in
the troubleshooting guides. An accessible and intuitive search function can help
counteract some of those problems, as it can be used to find content that is not
straightforward to navigate to. Heuristic “3. Is there an accessible and intuitive search
function?” was fulfilled by the other guides except for that of Microsoft Teams. It also
included a search, but it was harder to spot than the search functions on the other
pages. Figure 8 shows the placement of the search in the very upper left corner of the

site.

= Microsoft | Support Microsoft 365 Office  Teams su pport  Topics Quick start More ~ | Buy Microsoft 365 All Microsoft ~ 02

Troubleshoot in Microsoft Teams

Having trouble using Teams? We've gathered some resources to help solve the peskiest issues. Your first
resource for technical support is your IT admin, who manages Microsoft Teams settings for your

organization.

Note: If you're an admin or IT professional, you'll find known issues and information on how to identify and fix

errors at docs microsoft.com

Calls & meetings Settings Connectivity & performance Security

| can't join a Teams meeting
My camera isn't working
My microphone isn't working

My speaker isn't working

Figure 8. Placement of the search in the Microsoft Teams ftroubleshooting guide
(“Troubleshoot in Microsoft Teams”).

The icon is quite small and far away from the content of the troubleshooting guide,
which decreases the accessibility of the search function. There is also a search
function beneath the links to the help topics, as shown in Figure 9 below. While this
does help the accessibility of the search somewhat, as it is bigger and more noticeable,

it still is not immediately visible.
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mmersive spaces troubleshooting guide

Troubleshoot device features for Teams on the web
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= SUBSCRIBE RSS FEEDS

Need more help?

Want more options?

© Discover Community

Explore subscription benefits, browse training courses, learn how to secure your device, and more.

Figure 9. Second search option in the Microsoft Teams guide (“Troubleshoot in Microsoft
Teams”).

The search functions also apply to all Microsoft products. For example, the
search “poor audio quality” leads to a variety of articles about audio issues across all
Microsoft products. This is not very intuitive or user-friendly as the user must know that
they need to specify with which software they are having the issue, make several
searches, or wade through the results to find the right guide. This adds to the
complexity of the task of solving the issue, which should be avoided as older adults
might not have the needed attentional resources (McLaughlin & Pak, 2020, 64; chapter
2.4.1). Such issues with the search function can be quite severe as they can take the
user further away from the relevant content. In the beginning they had located the
troubleshooting guide for the particular product, but after the search they exited that
designated section of the web site.

The search for the Google Meet guide is the most visible out of the three video
call applications. As can be seen from Figure 10, it is located at the top of the page,
and it is a sizeable bar. Therefore, it is visible instantly. Moreover, it displays the text
“Describe your issue”, which makes it more noticeable and unambiguously a search

function.
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= Google Meet Help Q, Describe your issue HH m

Help Center Community Learn about the new Meet app Google Meet Z

Get started with Google Meet Start or join a video meeting Gemini in Meet During the meeting After the meeting Feature availability Settings in Google >

Calling is available in the new Meet app. Get started with calling in Google Meet to stay connected with friends and family & .

Troubleshooting

Known issues with Google Meet

Troubleshoot audio issues in Google Meet

Troubleshoot camera & presentation issues in a meeting

Troubleshoot video & audio quality in a meeting

Troubleshoot issues when you join or create a meeting

Troubleshoot recording_issues in meetings

Figure 10. Search function in the Google Meet guide (“Troubleshooting — Google Meet
Help”).

The search also only displays results for Google Meet related topics, which makes it
intuitive and faster to use than the search for Microsoft Teams guide. Furthermore, if
you search for something that is inside the known issues topic, the search finds it. This
means that although there are some issues with the visibility of the web page, the
search function can alleviate the problem.

The search for the Zoom Meetings guide is, similarly to that of Microsoft Teams,
located in the right corner of the page. However, it is bigger and includes the text
“Search”, as shown in Figure 11. This makes it easier to locate when the user first
opens the page. The search for Zoom is also specifically for Zoom, so using it is faster
and more straightforward than using the search for Microsoft Teams.

ZOOI’T\ Support Products Solutions Resources Plans & Pricing Join~ Host~ Signin
Product Support ~  Support by Topic ~ More Support ~ Contact Support Q, search

Home » Zoom Meetings Support ¥ Troubleshooting Zoom Meetings

Troubleshooting Zoom Meetings

If you are unable to join a Zoom meeting, are receiving a Zoom error code, or encountering other Zocom meeting issues, these support articles can help you
troubleshoot and resolve the problem you are eﬂcoumering.

Troubleshooting camera issues during a meeting No Fixed Time option missing when scheduling recurring Zoom

. . meetin
Clearing Zoom cache and cookies eeting

Why is my meeting timing out? Zoom error code 5003
. Zoom Host has another meeting in progress
Troubleshooting when you can't join a Zoom meeting g inprog

Zoom error code 10004 Accessing meeting and phone statistics

. i Zoom error on macOS: You are unable to connect to Zoom

Meeting won't launch from Google Chrome
. . . . Zoom error message "Account is Disabled. Please contact Support.

Troubleshooting Zoom crashing while screen sharing (1,003)" o pp O

Zoom installation error code 10002 Zoom error code 1132

Zoom error message "Please log in with a commercial Zoom account
on 9 9 Zoom errar code 10008 -

Figure 11. Search for Zoom guide (“Troubleshooting Zoom Meetings — Zoom Support”).
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The Zoom troubleshooting guide also has issues with the visibility of the structure of
the website. This accessible and visible search function can help the user find the
needed content which makes the problem less severe.

In conclusion, quite a few problems with navigation can be found in these three
guides. Out of the eight heuristics in this category, five are violated by two or all three
guides. The problem areas are visibility of the websites and usage of site maps. Two
out of the three troubleshooting guides have search functions that work as desired.
The violations of the heuristics in the navigation category can be severe, since the
user needs to be able to navigate to the right content to resolve the problems they

have with the service.

5.3 Grouping and Labeling

The findings of heuristics “4. Does labeling support the findability of content?” and “5.
Are related topics grouped?” are presented in this chapter. These heuristics were used
to evaluate the effectiveness of grouping and labeling in the guides. Similarly to some
of the heuristics in the navigation category (chapter 5.2) these were evaluated for the
whole troubleshooting guide, and therefore no exact number for violations can be

presented.

5.3.1 Does labeling support the findability of content?

Labeling is used to support the findability of content in all of the troubleshooting guides.
For example, in the troubleshooting guide for Zoom, there are labels such as “Contact
support’ (see also section 5.2.2) and “More support’ that are labeled clearly and help
the user find further help if the troubleshooting procedures do not provide solution to
the issue at hand (“Troubleshooting Zoom Meetings — Zoom Support”). The
troubleshooting guide for Microsoft Teams also has a label for “More resources” where
more resources are presented (“Troubleshoot in Microsoft Teams”), therefore being
accurately named, and supporting findability of content.

The sub heuristic “4.1 Are links and buttons labeled clearly and start with
verbs?” is also generally complied with. Not all links start with verbs, but for example
the titles of the topics are links. It would be difficult for all of them to start with verbs.
Buttons such as “Post to the help community” and links such as “Give feedback about
this article” in the troubleshooting guide for Google Meet (“Troubleshooting — Google
Meet Help”) fulfill this heuristic. There is also a “Sign in” button in both the
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troubleshooting guide for Google Meet and Zoom (“Troubleshooting — Google Meet
Help” & “Troubleshooting Zoom Meetings — Zoom Support”).

The labeling of content for these guides is more about the categorization that
is discussed in the following chapter 5.3.2. As the purpose of these websites is to
contain the information that is needed to solve issues with the product, there are not
as many actions that the user can perform on the page. This results in fewer buttons
on the page and fewer buttons and links to discuss in this analysis. However, there
were no clear issues with the buttons and links that do exist on these websites. Thus,

these heuristics were not violated.

5.3.2 Are related topics grouped?

All of the guides except for Zoom employ grouping to make the content more findable.
In the Google Meet troubleshooting guide, the solutions to different problems have
been grouped under headings such as “Troubleshoot audio issues in Google Meet’
and “Fix unresponsive or unavailable meetings” (“Troubleshooting — Google Meet
Help”). These give the user a clear idea what kind of problems can be found under
each heading. The troubleshooting guide for Microsoft Teams includes categories
such as “Calls & meetings” and “Settings” (“Troubleshoot in Microsoft Teams”). These
are helpful in locating the needed information. Thus, grouping is generally well utilized
in these troubleshooting guides. It aids the users in finding the procedures they need
without overwhelming them with all of the topics at once.

The Zoom troubleshooting guide does not categorize the topics into any
categories. The guide for Zoom also has topics such as “Troubleshooting camera
issues during a meeting” (“Troubleshooting Zoom Meetings — Zoom Support”) but they
can be considered one procedure as they do not gather multiple problems under one
heading. They just offer different solution paths for problems with the camera. The
topic includes sections such as “Select a different camera” and “Ensure that Zoom can
access your camera” (“Troubleshooting Zoom Meetings — Zoom Support”). These are
solutions to the problem i.e. the resolution part of the procedure (Farkas, 2010; chapter
2.1).

This is different to the topic “Troubleshoot camera & presentation issues in a
meeting” in the Google Meet troubleshooting guide which presents a collection of more
specific problems related to the camera. These are, for example, “Access to my

microphone or camera was denied” and “People can't see me in the meeting”
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(“Troubleshooting — Google Meet Help”). The section titles describe an unwanted,
negative state, which is why they can be identified as problems. These problems then
have separate solution paths attached to them. The Google Meet guide does also
have some topics that are just one procedure but could be confused as a group of
different procedures. For example, “Can’t verify phone number’. In that article, the
sections are simply solution paths, named for instance “Step 1: Check your phone
number’ and “Step 2: Check for a good Wi-Fi or mobile data connection”
(“Troubleshooting — Google Meet Help”). However, for the most part, categorization
was used to help navigate to problems related to similar functions.

The Zoom troubleshooting guide topics are simply listed as links, without
hierarchy that comes from grouping. As the only form of topic presentation, this can
make it difficult to focus one’s attention and find the content quickly. The user has to
go through all of the pages since they cannot skip categories. As older adults may
have fewer attention resources to utilize, it can be especially difficult for them
(McLaughlin & Pak, 2020, 64; chapter 2.4.1). Also to support working memory the
information should be divided into chunks (Czaja, 2017, 114; chapter 2.4.1), which
categorization would provide.

Heuristic 5.1 deals with the naming of the categories. In the guides where
categories are used, the names give an idea of what kind of topics the group includes.
For example, the category “Connectivity & performance” in the Microsoft Teams guide,
includes topics such as “I can’t reconnect to Teams” and “The Website tab isn’t
loading” (“Troubleshoot in Microsoft Teams”). These are problems with connectivity,
so it is logical for them to be placed in this category. An exception to this is the heading
already discussed in chapter 5.2.1: “Known issues with Google Meet’
(“Troubleshooting — Google Meet Help”). For the user the issues are probably not
known previously, so the content of a topic named like that is not predictable. This can
lead to the user having to go through other categories first, which can add to the
cognitive load. As was discussed before, this problem is made less severe by the

search function that can locate the problems inside this article (chapter 5.2.3).

5.4 Clarity of procedures

This chapter discusses the findings for the evaluation of heuristics “6. Is the
documentation concise and logical?” and “7. Is information easy to understand and

visually presented?”. The heuristics and their respective sub heuristics are presented
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in that order. Clarity of procedures makes a user guide more user friendly and supports

efficiently reaching the user’s goal.

5.4.1 Is the documentation concise and logical?

The violations for the heuristic “6. Is the documentation concise and logical?” and its
sub heuristics “6.1. Does the documentation follow a diagnosis-resolution structure?”
and “6.2. Are introduction paragraphs etc. necessary?” are presented in Table 5.

Table 5. Violations of heuristic 6 and its sub heuristics.

Heuristic | Violations

Google Meet Microsoft Teams Zoom

number | % |total | number | % |total | number | % | total
6. 3 27.3 6 20 6 5.2
6.1 1 9.1 11 12 40 30 8 7 115
6.2 0 0 0 0 3 2.6

The number of violations for the 6th heuristic in the Google Meet troubleshooting guide
is 3 (27.3%). In the Microsoft Teams troubleshooting guide, the heuristic 6 was violated
6 times which as percentages means 20%, and therefore slightly less than in the
Google Meet guide. For Zoom the number was the same as for Microsoft Teams, but
as percentages that only translates to 5.2%, which makes it the least of these three
guides. For the heuristic “6.1. Does the documentation follow a diagnosis-resolution
structure?”, the number of violations is 1 (9.1%) in the Google Meet guide, and more
for the Microsoft Teams guide, 12 (40%). In the troubleshooting guide for Zoom the
heuristic is violated the least, in 7% of the topics (8 violations). In the Google Meet
guide or the Microsoft Teams guide, there are no violations of the heuristic “6.2. Are
introduction paragraphs etc. necessary?”. For the Zoom guide the number of violations
is only 2 (1.7%).

The least problems appear with the heuristic 6.2., as for the most part there are
no unnecessary introductory material or other content that does not add information.
This is important as unnecessary material adds to the length of the instructions and
makes reading them more arduous. This then drains attentional resources that could
be directed to solving the problem instead of reading. As can be seen from the
numbers there are some of these violations. Example 2 presents unnecessary content
from a topic called “Zoom Host has another meeting in progress”. “Issue” and “Cause”

in the example are formatted as titles in the actual web page.
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2) Issue: The message Host has another meeting in progress appears when
trying to join a meeting.

((;,. .l)Jse: Another meeting is in progress on the host’s account. (“Troubleshooting

Zoom Meetings — Zoom Support”)

As the cause does not provide any additional information, including it as a separate
section with a title only adds to the length of the article. Of course, if there was another,
unexpected, cause for such an error it would be beneficial to the user if it was provided
but here that is not the case. This is not a very severe violation of the heuristic since
the repeated information is short and does not direct the user’s attention to something
completely different. However, to adhere to the minimalist principles and to create a
more streamlined troubleshooting process, even this kind of unnecessary information
should be removed.

In the troubleshooting guide for Microsoft Teams, the number of violations for
the heuristic 6.1. grows as the “Seftings” and “Security” sections are included in the
guide. The content for the topics in these categories does not follow diagnosis
resolution structure, although the problem that is solved through changing the settings
is implied. In the article “Change settings in Microsoft Teams”, the problem could, for
example, be that the time is not displayed correctly. As was discussed in chapter 2.1,
the structure of a troubleshooting procedure is that of diagnosis and resolution
(Farkas, 2010). But instead of diagnosis this article has a goal, and instead of
resolution it has instructions on how to reach that goal. For distinguishing between a
troubleshooting procedure and a regular procedure, the most vital part is the
diagnosis. This is because the steps to fix a problem and to reach another kind of goal
can present similarly. Farkas (2010) also notes that troubleshooting procedures often
look similar to standard procedures (chapter 2.1). In example 3 from “Change settings
in Microsoft Teams”, there is no diagnosis part but an explanation on how to change
the settings. The example is preceded by section title “Change your time zone”

(“Troubleshoot in Microsoft Teams”), which presents the goal.

3) When you change your time zone in your device's settings, Teams will

automatically reflect those changes. You can also enable location permissions

to update your time zone automatically.

To change your time zone on a Windows device:

1. Open Settings on your Windows device (...) (“Troubleshoot in Microsoft
Teams”)
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To properly provide diagnostic information, the topic could state, for example, that if
Microsoft Teams displays the wrong time, changing the device settings can help. For
the user this would be clearer, although by reading the information in example 3, they
are also able to figure out what might be causing their issue. This can be especially
problematic when not following diagnosis-resolution structure is also reflected in the
titles of the procedures. The titles are discussed further in chapter 5.5.1.

Similarly, there were some topics in the troubleshooting guide for Zoom where
the structure does not follow that of a troubleshooting procedure. In those, too, the
information is related to problems that may appear while using the service but solving
the issue is not clearly at focus. For example, the topic called “Green Room Process”
describes a process of screening participants of virtual events so that no uninvited
guests are permitted to the event (“Troubleshooting Zoom Meetings — Zoom Support”).
The procedure should begin immediately with the diagnosis section which should
describe a problem and how it presents itself. In “Green Room Process” the beginning

describes the feature instead, as can be seen from example 4 below.

4) The green room is a separate Zoom meeting outside of your main event. In
the green room meeting, a participant’s identity is confirmed, and the name,
avatar, audio, and video that they will use for joining the main broadcast
meeting will be checked. (“Troubleshooting Zoom Meetings — Zoom Support”)
There is no undesirable state present in example 4 when that would be expected of a
troubleshooting topic. After that, the instructional part of the procedure describes how
the user should perform the act of monitoring the people who want to join. A part of

these instructions is presented in example 5.

5) « Guests will join the waiting room, and you will see the username they are
joining with. Check if their name is on your guest list and if yes, accept them
into the meeting. This name maybe something like “Kevin’s iPad,” so you will
need to use your judgment.
* Once inside the meeting, ask them to turn on their video and unmute their
microphone. (...) (“Troubleshooting Zoom Meetings — Zoom Support”)
Only after all this information, the article includes a troubleshooting section. It would
take the user a significant amount of time to get to the troubleshooting part when the
motivation for reading the documentation is solving the issue. Perhaps the
troubleshooting section could have a separate article for troubleshooting “Green

Rooms”. Then the user would not have to scroll through all the other information to get
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to the relevant part. This again would save attentional resources and working memory.
These are quite severe as violations if the user does not find the troubleshooting
information at all or quickly enough before giving up. If the user does find their way to
the right part of the article, these issues do not prevent them from solving the issue.
For the Google Meet guide having the one topic that does not comply with this heuristic
is not as severe as that topic is “Report a problem with Google Meet’. The topic simply
offers instructions on how to report a problem that the user may encounter while using
Google Meet and not solutions to any specific issues (“Troubleshooting — Google Meet
Help”).

The guides are mostly logical and concise, but there are some topics in all of
them that are not logical either in their structure or content. For example, on the front
page of Microsoft Teams troubleshooting guide, you can see a link to “My audio quality
is poor’ and “My volume is too low” (“Troubleshoot in Microsoft Teams”). However,
when the user clicks the link, they are taken to a procedure called “Share sound from
your computer in Microsoft Teams meetings or live events”, and there is a
troubleshooting section at the end of the procedure (“Troubleshoot in Microsoft
Teams”). This change can be confusing for a user who expects to immediately find
information on how to resolve an audio issue. This is not user-friendly for any user but
even more it can add difficulty for a person whose working memory and attentional
sources are more limited.

The Zoom guide is quite a bit more concise and logical than the other guides.
There are a lot of short topics that only direct the user to send a request for support,
which raises the percentage of topics that comply with the heuristic. These kinds of
procedures do not warrant lengthy instructions or explanations, so it is easier to keep
them concise. For example, an article called “Zoom error code 6203 only states that
the user should send a request to Zoom support and provide certain information
(“Troubleshooting Zoom Meetings — Zoom Support”). The topic can be seen in Figure

12 below.
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ZOOM Support Join~ Host~ =

Product Support ~ Support by Topic ~ More Support ~ Contact Support Q, search
Home » Zoom Meetings Support ¥ Troubleshooting Zoom Meetings
Alsoin fh 2023-10-28 02:07:03
TrOUbIESho_Otlng If you are receiving error code 6203, submit a request to Zoom Support for troubleshooting assistance. Please
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* What operating system you are using

Troubleshooting camera « What you were doing when you received this error

issues during a meetin
9 9 * Meeting ID, if in a meeting or trying to join/start a meeting

Clearing Zoom cache and
cookies

Copy Permalink
Why is my meeting timing
out?

Figure 12. An example of short topics that appear multiple times in the Zoom guide
(“Troubleshooting Zoom Meetings — Zoom Support”).

The topics that contain the same information are identical to this one apart from the
title and the error code mentioned in the text. This is simply to note that these explain
some of the large difference between the percentage of violations between the Zoom
guide and the other two guides. However, not all procedures that fulfil the sixth
heuristic in the Zoom guide are these and there are, of course, longer topics that are

logical in structure and content, too.

5.4.2 Is information easy to understand and visually presented?

This section deals with the violations of heuristic “7. Is information easy to understand
and visually presented?” and “7.1. Are graphics, images, and videos used
appropriately and consistently?”. The violations are presented in numbers and
percentages in table 6.

Table 6. Violations of heuristic 7 and its sub heuristics.

Heuristic | Violations

Google Meet Microsoft Teams Zoom

number | % |total | number | % |total | number | % | total
7. 3 27.3 11 36.7 89 77.4
7.1 3 27.3 1 5 12.5 30 14 12.2 115

Heuristic number 7 was violated 3 times in the Google Meet guide (27.3%), and some
more in the Microsoft Teams guide, that is 11 times (36.7%). In the guide for Zoom,

the number and the percentage were significantly higher, 89 (77.4%). The sub
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heuristic 7.1 was violated the same amount in the Google Meet guide as heuristic 7.
In the Microsoft Teams guide the number of violations for 7.1 was slightly less than
that as 12.5% of the topics violated it (5 topics). There was a big difference between
the heuristics 7 and 7.1 in the Zoom guide, since the number of violations for 7.1 was
only 14 (12.2%).

The large number of violations by the Zoom guide is due to the identical topics
that were discussed in chapter 5.4.1. None of them have graphics, which is counted
as a violation of the 7th heuristic. However, this is not visible in the violations for
heuristic 7.1 as it is appropriate that such short articles do not have images. Especially
as the user does not have to click icons or locate things on a user interface. Therefore,
these mistakes are not severe.

There are also some topics where the heuristic was violated as formatting
issues made the presentation of information unclear. Example 6 shows a part of a
topic called “Zoom error message "Please log in with a commercial Zoom account to

Join.

6) If a participant is unable to join a meeting or webinar because of errors Unable
to join this meeting. The host requires authentication on the commercial
Zoom platform to join this meeting. Please log in with a commercial Zoom
account to join or This meeting is for authorized participants only. Click
"Switch Account to Join" to sign into Zoom with an email address
authorized for joining this meeting, this means the meeting or webinar is
configured to require authentication. (“Troubleshooting Zoom Meetings — Zoom
Support”)

The sentence in example 6 contains two long error messages, which makes reading
and understanding it difficult. Although the error messages are in a bold font and
distinguishable from the other text, they are full sentences and add a lot of words to
the sentence. The information could be formatted differently, and the error messages
presented separately, for example, as bullet points. A similar situation can be found in
“Troubleshoot issues when you join or create a meeting” in the troubleshooting guide

for Google Meet. It is visible in the following example 7.

7) G Suite Basic, G Suite Business, Google Workspace for Education Plus,
Essentials, Business Starter, Frontline, Business Standard, Business Plus,
Enterprise Essentials, Enterprise Standard, Enterprise Plus also support
international numbers in Meet video meetings. (“Troubleshooting — Google Meet
Help”).
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In this example, too, the long list of versions could be restructured as a bulleted list.
Especially as the list is at the beginning of the sentence and acts as a subject, the
sentence becomes very heavy and difficult to understand. Different formatting could
help avoid that. These violations do not make it impossible to resolve the issue, but it
does make the process slower and more laborious. The user might have to read the
information more than once to comprehend it. Long and difficult sentences are also
discussed in chapter 5.5.1 but the examples here are due to formatting and in the
other section the sentences should just be reworded or divided into two or more
sentences.

In the Microsoft Teams troubleshooting guide, there are a lot of screenshots
that help locating the elements the user needs to interact with. However, in the topic
“‘My calls keep dropping in Microsoft Teams”, for example, a step could have been
accompanied with a screenshot of where the profile picture is located. Example 8

presents the step.

8) 1. Sign out of Teams by selecting your profile picture at the top right of Teams
and then selecting Sign out from the menu options. Once Teams closes, open it
again and sign in with your email and password. (“Troubleshoot in Microsoft
Teams”)

Example 9 from “Troubleshooting Zoom crashing while screen sharing” demonstrates

a very similar case in the guide for Zoom.

9) 2. Sign in to the Zoom desktop client.

3. Click your profile picture, then click Settings. (“Troubleshooting Zoom

Meetings — Zoom Support”)
As the text in example 8 says that the profile picture is at the top right of the window,
there are instructions on how to locate it, and the violation is not that severe. However,
an image of the screen would erase any additional searching and focus the user’s
attention immediately on the right place. This of course is beneficial for the user as
they do not have to use their attention to scour the page for the item they need to click.
Same applies to example 9, except it does not provide a location for the profile picture
in the text. This makes finding it even more difficult than in example 8. Here it would

be even more useful to have a picture of the screen with the profile picture highlighted.
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The Google Meet troubleshooting guide also has some topics where images
could make the content more understandable. An example of missing images from
“Fix unresponsive or unavailable meetings” in the guide for Google Meet is presented

in example 10.

10) » Green icon—Meet is operating normally. (...)

* Yellow or red icon—Meet is experiencing issues or is unavailable. (...)

(“Troubleshooting — Google Meet Help”)
As can be seen from the example, there are icons mentioned in the text and they are
important for determining if something is wrong with the application, but there are no
images of these icons. Showing how the icons should appear on the page could be
helpful so that the user knows what they are searching for. Moreover, for a person who
has difficulties distinguishing colors from each other, only mentioning the color of the
icon is very problematic. This is not specifically a problem for older adults, but it is
worth mentioning as it can drastically decrease the understandability of the content.
Especially as it was mentioned in chapter 2.3 that the view of accessibility in this thesis
is that of universal design. Universal design aims to take all users into account
(Persson et al., 2015).

In conclusion, the heuristics in the clarity of procedures category are not
extensively violated by the guides, except for heuristic 7 in the Zoom guide. Many of
those violations are not considered very severe as a large part of them are short topics
where images would not add that much value. There are, however, some notable
problems with missing images and unclear formatting that could make understanding
the content difficult. Also, problems with structure that does not follow the diagnosis-
resolution pattern are found, as well as some topics that are not logically structured.
These violations can make reaching the resolution more difficult, but they are mostly

not significant barriers to solving the issues with the application.

5.5 Language and Audience focused writing

In this section, the findings of the evaluation of the 8th and 9th heuristics are
discussed. These heuristics deal with the understandability of the language used in
the guides. First are presented the heuristics that measure whether the language is
syntactically simple. After that we investigate whether the words are technical terms

or more plain everyday words.
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5.5.1 Is the language easy to understand?

The violations for the heuristic “8. Is the language easy to understand?” and its sub
heuristics are visible in Table 7. The sub heuristics of heuristic 8 are “8.1. Is active
voice used and is content directed to the user?”, “8.2. Are sentences and paragraphs
short and straightforward?”, and “8.3. Are headings, labels, and captions descriptive?
Do headings start diagnosis?”

Table 7. Violations of heuristic 8 and its sub heuristics.

Heuristic | Violation

Google Meet Microsoft Teams Zoom

number | % |total | number | % |total | number | % | total
8. 1 9.1 5 16.7 16 13.9
8.1 1 9.1 0 0 3 2.6
8.2 3 27.3 1 9 30 30 22 19.1 15
8.3 2 18.2 13 43.3 5 4.3

Heuristic 8 is violated only once in the Google Meet troubleshooting guide and that
makes the percentage of topics with violations 9.1%. For both other guides the
percentage is slightly bigger, 13.9% for the Zoom guide and 16.7% for Microsoft
Teams. These translate to 16 violations for Zoom and 5 for Microsoft Teams. The
Microsoft Teams troubleshooting guide does not violate the heuristic “8.1. Is active
voice used and is content directed to the user?” at all. The guide for Google Meet only
violates it once (9.1%) and Zoom also only 3 times (2.6%). The next heuristic, “8.2.
Are sentences and paragraphs short and straightforward?”, is not fulfilled by 3 of the
Google Meet topics (27.3%), 9 of the Microsoft Teams topics (30%), and 22 of the
Zoom topics (19.1%). The last sub heuristic for the 8th heuristic is “8.3. Are headings,
labels, and captions descriptive? Do headings start diagnosis?”. It is violated the most
by the troubleshooting guide for Microsoft Teams, 13 times (43.3%), and a little less
by the guide for Google Meet, 2 times (18.2%). For the Zoom guide the percentage is
quite a bit less, that is 4.3% (5 violations).

The most fulfilled one out of these heuristics is the one about active voice and
addressing the user. The few problems that are found for this heuristic are about not
directing the content to the user. This means that the user is not addressed in the
second person, and it may not be clear to the user who should be acting on the
instructions. The same problem is caused by using passive voice. That is less of an

issue in these guides, but it is present in examples 12 and 13 that are discussed later
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in this chapter. An instance where the user is not directly addressed is displayed in

example 11 from “Zoom registrants stuck in a loop”.

11) “A subset of users who register for meetings or webinars and click on the
join link are prompted to register again, causing them to be stuck in a
registration loop.” (“Troubleshooting Zoom Meetings — Zoom Support”)
In this example the usage of “a subset of users” instead of the pronoun you, does not
cause serious issues. As this is descriptive information that does not call anyone to
action, it is not as vital to make sure that the user is addressed. If the user had to do
something, using any other word than you could lead the user to question who should
be performing the action and not do it.
Overly long sentences do appear in the guides a few times. An example of a

long sentence from Zoom guide in “Meeting won't launch from Google Chrome”:

12) “You may have selected "Do Nothing" while the "Remember my choice for

all links of this type" option was selected, causing Chrome to remember to do

nothing when this request is made to launch Zoom.” (“Troubleshooting Zoom

Meetings — Zoom Support”)
The quote makes the sentence quite long and the reduced relative clause that starts
“causing” makes it more complicated. That part could easily be turned into another
sentence. This would make two more straightforward sentences, which would support
the user in understanding the message. The second part also uses passive voice
“‘when this request is made” when it could use active voice, for example: “This causes
Chrome to remember to do nothing when you request it to launch Zoom”. Similarly to
the long sentences in chapter 5.4.2, this is most likely not an issue that fully prevents
the user from reaching their goal of fixing the problem, but it makes it more taxing
mentally. Also, according to Czaja (2017, 113), long paragraphs of text can be difficult
to remember for older adults as their working memory may have decreased (chapter
2.4.1). In some cases, if the frustration of not understanding the long sentences
becomes unbearable to the user, it could also lead to them abandoning the task.

The other guides also have overly long sentence structures that cause
problems for the reader. In example 13, there is one from “Troubleshoot video & audio
quality in a meeting” in the Google Meet guide.
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13) “Troubleshooting & help gives automatic suggestions to fix quality issues

with your network or devices during a meeting when an issue is detected that

may affect the call quality.” (“Troubleshooting — Google Meet Help”)
Many prepositional phrases and different clauses in one sentence can make the
sentence less readable, especially when the user is trying to solve an issue with their
software as simply as possible. In this sentence there are prepositional phrases such
as “with your network” and “during a meeting” and clauses such as “when an issue is
detected” and “that may affect...”. If the sentence was reworded and split, it would be
easier to digest. Furthermore, the use of passive voice makes the example even more
complex. If instead of “when an issue is detected” the sentence said, “when it detects
an issue”, it would be more straightforward. In technical writing, the clarity of who does
what is important to avoid any ambiguity.

Heuristic 8.3 deals with the headings of the troubleshooting articles. In the
Zoom guide there are many headings that simply state the error code or message. For
example, “Zoom error code 200”. According to Farkas (2010), these are helpful in
diagnosing the issue at hand (chapter 2.1). The problems with headings are mostly
about them not starting diagnosis. As was mentioned earlier in chapter 5.4.1, the guide
for Microsoft Teams includes topics that do not follow the troubleshooting structure.
The headings for these topics often do not support diagnosis either. For example,
“Sync Microsoft Teams” and “Find your version” (“Troubleshoot in Microsoft Teams”)
do not give any information that could be used for diagnosis. They do not describe any
unwanted state for which the user might need solutions. Also, for example, the
previously mentioned topics “Green Room Process” in the Zoom guide (chapter 5.4.1)
and “Known issues with Google Meet’ in the Google Meet guide (chapters 5.2.2,5.2.3
and 5.3.2) also violate this heuristic. Their headings do not help the user determine if
this is the topic they should go read to find a resolution to their problem. This can be a
severe issue as in the end the heading is what leads the user to the right article. If the
heading does not prompt the user to open the topic, and the user does not find it, the
problem goes unsolved.

Although the number of violations in for this heuristic and its sub heuristics are
moderate, there are some examples that can cause severe hinderances for the user
trying to find solutions to their problems. Long sentences and non-descriptive headings
can make the process of solving an issue impossible or at least much more difficult,

which could even cause the user to abandon the search. As older adults may have
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less working memory capacity reading long sentences and paragraphs can feel too

arduous to continue doing it.

5.5.2 Are the words that are used familiar to older adults?

Table 8 below illustrates the violations of the 9th heuristic “Are the words that are used
familiar to older adults?” and its sub heuristics “9.1. Are technical terms clarified and
is jargon minimized?” and “9.2. Are concepts and technical information written in plain
language?”.

Table 8. The violations of heuristic 9 and its sub heuristics.

Heuristic | Violations

Google Meet Microsoft Teams Zoom

number | % |total | number | % |total | number | % | total
9. 9 81.8 13 43.3 51 44.3
9.1 9 81.8 | 11 17 56.7 | 30 88 76.5 | 115
9.2 3 27.3 9 30 25 21.7

As can be seen from the table, heuristic 9 is violated by most of the topics in the Google
Meet guide, 9 times (81.8%). For the other guides the percentage was smaller, 43.3%
(13 violations) for Microsoft Teams and 44.3% (51 violations) for Zoom. The number
of violations for “9.1 Are technical terms clarified and is jargon minimized?” is the same
as heuristic 9 for Google Meet. In the other guides this heuristic has a higher number
of violations than heuristic 9. In the Microsoft Teams guide, there are 17 violations
(56.7%) and in the Zoom guide 88 violations (76.5%). Heuristic 9.2 is “Are concepts
and technical information written in plain language?” and for that the percentages are
somewhat smaller than the other heuristics here. For Google Meet the percentage is
27.3% (3 violations), for Microsoft Teams 30% (9 violations), and for Zoom the smallest
out these three, 21.7% (25 violations).

Examples 14 and 15 are both from a Zoom troubleshooting topic
“Troubleshooting Zoom crashing while screen sharing”, and example 16 is from “Zoom

Jn)

error message “XmppDIl.dll is missing from your computer”. They all depict words that

are not necessarily familiar to older adults.
14) Update all your drivers, including BIOS. (“Troubleshooting Zoom Meetings
— Zoom Support”)

15) (...) will completely remove the Zoom client, as well as the Zoom plugin for
Outlook. The Outlook add-in, Chrome/Firefox extensions, and Google
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Workspace add-on are unaffected. (“Troubleshooting Zoom Meetings — Zoom
Support”)

16) (...) installation issues have prevented XmppDIl.dll from being installed in

the correct directory. (“Troubleshooting Zoom Meetings — Zoom Support”)

In example 14, words “drivers” and “BIOS” are used, and they are not words that are
used in everyday language. They are also just mentioned in the sentence in the
example without any instructions on how this is done or a link to a source that can
provide the instructions. In this case it would require further research into the subject
to be able to execute this resolution path.

Example 15 is from a note that tells what can be expected when a program
called CleanZoom is executed. As there are words such as “plugin’, “add-in”,
“‘extensions”, and “add-on” it can be challenging to know what this note actually
means. Some users who know that they are not using these mentioned applications
know that this does not concern them. However, if you are not sure what these are
you may begin to wonder if this does apply to you, and you may be hesitant to run the
application. As was mentioned in chapter 2.1, if there are many optional solution paths
it is recommended to give the user a choice which one to perform, but they should
also be given the information they need to make a suitable decision (Farkas, 2010).
This note seems to be offering that, but the information is not adequate for all users. It
might be difficult to fit explanations for all these different words in a troubleshooting
procedure but links to helpful articles could lessen the uncertainty even slightly.

Example 16 can be considered slightly less severe, although “XmppDIl.dIl’ is
definitely specialized language. The solution to this problem is uninstalling and
reinstalling Zoom (“Troubleshooting Zoom Meetings — Zoom Support”). The topic
offers steps to do that, so the user does not necessarily need to know what
“‘XmppDIl.dIF is to reach their goal. However, it can still feel confusing to the user to
encounter such words without any clarification. Also, if the user wants to learn how to
prevent this issue in the future, they are not able to, as they do not receive any
information on what this means. If the issue cannot be prevented with user action, they
do not know that either.

An example of a violation of this heuristic from the troubleshooting guide for
Microsoft Teams can be seen in example 17. It is from a topic called “Breakout rooms

troubleshooting guide in Microsoft Teams”.
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17) Participants who joined from unsupported devices, like CVI. (“Troubleshoot

in Microsoft Teams”)

This appears in a list of users who cannot be moved to smaller meeting room inside
the main online meeting. “CV/I’ is specialized terminology that is not familiar to all
readers, especially to those who have less experience using computers, such as some
older adults. The situation here is similar to that of example 16 as it can also be ignored
if it does not concern the user but may cause confusion for some users who do not
know what it is. It can result in doubts about whether the user is unknowingly using a
“CVI’. According to the article, this problem can be solved or at least avoided by using
the main online meeting for those users who cannot be moved to a smaller meeting
(“Troubleshoot in Microsoft Teams”). This means that the user might not need to know
what the term means to solve the issue but if the user wants to avoid this problem
repeating it would be useful if the term was explained.

There were similar examples in the troubleshooting guide for Google Meet
where technical and unfamiliar words were used. However, there is a noteworthy
example where the technical term is not clarified but the user is informed that they can
ignore that part of the article. In “Troubleshoot audio issues in Google Meet”, a solution
path is marked as “advanced’. The heading of that section is presented in example
18.

18) Reset your microphone using the CLI (advanced) (“Troubleshooting —

Google Meet Help”)

The user might not be aware of what the “CL/” is, but they know that it is not necessary
for them to use this method if they are not advanced users of information technology.
Then it is appropriate that this technical term has not been explained and the severity
of this violation is not very high. There are also other solution paths so they can opt
for those that are not advanced. If this was the only solution to the issue, it would of
course need to be explained. Unlike in examples 15 and 17, the user is not left to
wonder whether this applies to them or not.

The heuristic 9.1 is also related to the examples above as these technical terms
were not clarified. It includes other situations, too, as can be seen from the higher
number of violations than for heuristic 9. For not minimizing the jargon are included
also examples of perhaps familiar words that could have been replaced with even

more common expressions. Examples 19 and 20 illustrate these kinds of instances.
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Example 19 is from “Zoom error message "This recording does not exist. (3,301)" in
the Zoom troubleshooting guide. Example 20 is from “Troubleshoot recording issues

in meetings” in the Google Meet guide.

19) (...) ensure that you only copy the recording URL. (“Troubleshooting Zoom
Meetings — Zoom Support”)

20) Schedule the meeting in Calendar or be sure a person, and not a device,

starts any ad-hoc meetings. (“Troubleshooting — Google Meet Help”)

The acronym “URL” may be familiar to many web users, but it could be called
“address” which is even more of a common word. Furthermore, that would be utilizing
the user’s crystallized knowledge, as was recommended in chapter 2.4.1. It was
described in chapter 2.4.1 that using icons from the physical world can make concepts
on the web easier to grasp (McLaughlin & Pak, 2020, 71-72). A location in the real
world and on the web are both called address as they represent similar things. Using
a word with this kind of link would make the content easier to understand. “Ad-hoc”
from example 20 is not strictly an information technology term but there are more
commonplace ways to express this idea. Therefore, jargon is not minimized, which
can make some users confused.

There are less problems with explaining things in plain language, but still some
can be found. Using this heuristic was examined how the explanations for concepts or
technical features are worded. This heuristic is not dedicated to whether terms are
clarified as that is the use of heuristic 9.1. Example 21 is from “Fix an overheating

laptop” from the Google Meet troubleshooting guide.

21) You should see incremental improvement as you close more non-essential
browser tabs. This may affect your workflow, so close a few tabs, try some of
the suggestions below, and continue to close additional tabs as needed.
(“Troubleshooting — Google Meet Help”)
The goal of this topic is to help one’s laptop not overheat as much. Although it is in the
end understandable what should be done to lessen the overheating of the laptop, the
beginning of the explanation is not simple and plain in style. Using words such as
“incremental’” and “workflow” just adds complexity to the language and makes
comprehending the content less straightforward. It seems like it would be sufficient to

just advise that closing some of the tabs could help with overheating.
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Similarly, there is an example in the troubleshooting guide for Microsoft Teams
where in the end the meaning becomes clearer but the explanation before is very
complex. This can be seen from example 22 from “How to fix app, audio, and GPU

issues for immersive spaces”.

22) Some effects and features in immersive spaces are toggled on or off

depending on dedicated or integrated GPU usage. Even if your computer may

have a dedicated GPU, that doesn't mean it's being used by immersive spaces.

You can set up the Teams app and immersive spaces to use the integrated

GPU to save power, or the dedicated GPU to improve performance.

(“Troubleshoot in Microsoft Teams”)

The very end of the paragraph explains what using these different GPUs does and
why the user would want to choose either. The first two sentences, however, would be
impossible to understand if the user did not know what “GPU” is, or more specifically
what “integrated GPU” or “dedicated GPU” are. Simplifying this paragraph somewhat
would make it more understandable. It could simply tell the user that there are different
ways the computer can process graphics and that may affect some of the features or
effects. Then the first part of the paragraph would not add possible unnecessary
confusion to the user who starts reading it. This would save their attentional resources
for mending the problem.

There are a significant number of violations for heuristic number 9 and its sub
heuristics, which can be quite a severe problem. It can be difficult or even impossible
to solve an issue or even diagnose it if the user does not understand the words that
are used to describe it and if they have not been explained. Older adult users may not
be as familiar with the lexicon of the internet and technology (Chisnell et al., 2006;
chapter 2.4). Of course, the user can use different means to investigate what the word
means, doing a search on the internet, for example. This, however, will also complicate
the process of resolution and possibly cause issues as the user must navigate
somewhere else to understand what is going on. This worsens the cognitive load which

can be highly problematic for an older adult user.

5.6 Real-life tasks and error prevention

The final analyzed category was real-life tasks and error prevention. This category
consists of heuristic “10. Is the documentation focused on the user’s core tasks?” and

“11. Are errors prevented?” and their sub heuristics. Focusing on core tasks and
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preventing errors are important principles of minimalism (Virtaluoto et al., 2021; Van
der Meij & Carroll, 1995) but studying them without extensive knowledge of the product
can be difficult. For that reason, the findings in this category are not as concrete as

the other categories. This applies especially to error prevention.

5.6.1 Is the documentation focused on the user’s core tasks?

The violations for heuristic “10. Is the documentation focused on the user’s core
tasks?”, and the sub heuristics related to it are presented in table 9 below. The sub
heuristics of heuristic 10 are “10.1. Can the user start on them immediately?”, “10.2.
Does the resolution part reflect the real-life structure of the task?”, and “10.3. Is it

explained why tasks are done, not just how? Does that support diagnosis?”.

Table 9. The violations of heuristic 10 and its sub heuristics.

Heuristic | Violations

Google Meet Microsoft Teams Zoom

number | % |total | number | % |total | number | % | total
10 0 0 15 50 11 9.6
10.1 2 18.2 17 56.7 15 13
10.2 2 18.2 1 3 10 30 2 1.7 15
10.3 0 0 9 30 36 31.3

For the 10th heuristic the number of violations in the Zoom guide is 11 (9.6%). For the
Microsoft Teams guide the percentage is much higher, that is 50% (15 violations). And
for Google Meet there are no violations. For heuristic “10.1 Can the user start on them
immediately?”, the numbers are slightly higher for all of the guides, but while they are
2 for Google Meet (18.2%) and 15 for Zoom (13%), for Microsoft Teams the number is
17 (56.7%). In the Google Meet guide, 2 violations are found for the heuristic “10.2
Does the resolution part reflect the real-life structure of the task?”, which equals 18.2%
of the topics. For Microsoft Teams the percentage is slightly smaller, 10% (3 violations),
and for Zoom much smaller, only 1.7% (2 violations). The heuristic “10.3 Is it explained
why tasks are done, not just how? Does that support diagnosis?” is not violated by any
of the Google Meet troubleshooting guide topics. For the other two guides the
percentages are similar to each other, 30% for Microsoft Teams (9 violations) and

31.3% for Zoom (36 violations).

60



As was mentioned in chapter 4.2, the user’s core task in the context of
troubleshooting guides is to solve the problem they have. The heuristic 10 was
examined concentrating on that. Like with a few other heuristics (see chapters 5.4.1
and 5.5.1), the Microsoft Teams guide had problems with this as there are sections
that are not directly about troubleshooting. Again, those topics may offer solutions to
problems, but it is not in the focus. There is also an example outside of the “Settings”
and “Security” sections. The topic “Share sound from your computer in Microsoft
Teams meetings or live events” in the Microsoft Teams guide first presents general
instructions, and only at the end there is a separate “Troubleshooting” section
(“Troubleshoot in Microsoft Teams”).

An example of a topic that does not focus on solving the user’s issue from the
Zoom guide is a topic called “Zoom Meeting, Webinar, and Team Chat Telemetry
Events” (“Troubleshooting Zoom Meetings — Zoom Support”). The article first explains
what “Telemetry Events” are and then lists different types of them. The descriptive part
does mention that they are used for troubleshooting purposes, as can be seen from

example 23.

23) Zoom uses Telemetry Data to operate its services, provide support,
troubleshoot problems, and make product improvements. (“Troubleshooting
Zoom Meetings — Zoom Support”)
However, the article itself focuses on introducing the “Telemetry Events” and not on
how to troubleshoot a problem. As it is likely that the user does not come to this article
looking for a resolution to a problem, this is not a severe violation. If there was a
solution to a problem but it was lost inside the other information, the user would have
a difficult time locating it, and the issue would be more severe.

The violations for heuristic 10 also violate the heuristic “10.1. Can the user start
on them immediately?”. The user cannot start on the core tasks immediately if they
are not at the focus. There are some other topics also where the focus is on the core
tasks but there is other material before the user can start resolving the issue. One
example that can be found in the troubleshooting guide for Microsoft Teams is in the
article “Reduce background noise in Microsoft Teams meetings”. The opening

paragraph of the topic is somewhat longwinded, as can be seen from example 24.
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24) When your mic is turned on in a Teams meeting or call, background noise
around you—shuffling papers, slamming doors, barking dogs, and so on—can
distract others. Teams offers three levels of noise suppression to help keep
meeting participants focused on the following platforms: the Teams desktop
app, the Teams mobile app (iOS and Android), Microsoft Teams Rooms on
Windows, and Windows Azure Virtual Desktop (AVD). (“Troubleshoot in
Microsoft Teams”)
This paragraph could be condensed somewhat to allow the user to immediately begin
with the task of solving their issue. It does offer a reason why the user would want to
use this feature. However, background noise is most likely a familiar concept to most
users, so offering examples of it adds to the length of the opening paragraph. Also,
similarly to the examples in chapter 5.4.2, formatting the list of platforms differently
could make the content simpler to skim through. That would take less attention and
save the working memory as the information is not in a long paragraph of text. Reading
this text takes time for the user before they can act on solving the issue and it might
be mentally taxing. As there are not multiple long paragraphs of text this issue is not
the most severe, and the user arrives at the resolution part relatively soon. However,
minimizing all unnecessary content before the task is the best practice.
There were some problems with evaluation when it comes to the heuristic “10.2
Does the resolution part reflect the real-life structure of the task?”. | could verify
whether the steps are executed the way they are written in the guides, but as | did not
have the issue that the user is trying to resolve, | could not verify whether performing
the steps mend it. Furthermore, due to being restricted to only certain operating
systems for desktop and smartphone, | also was not able to verify the instructions for
other operating systems. It is, therefore, possible that there are more violations to be
found in these guides from areas that | could not verify. There are some issues that
were caught, though. Example 25 presents an incorrect step from the Google Meet

guide.

25) Open the Sound settings > click Recording. (“Troubleshooting — Google
Meet Help”)
There is no option called “Recording” visible in the sound settings. If you click “Sound
Control Panel’ on the right of the “Sound” settings page, there is a “Recording” option.
The step does not represent the situation in reality (in the Microsoft Windows 10

operating system), which can prevent the user from performing this task. It can be a
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severe issue if the user does not realize that they should navigate to the “Sound
Control Panefl’, as they cannot find the required setting options. For inexperienced
users who have fewer attentional resources, finding the right place without accurate
instructions can be unattainable.

There is also a different violation than steps being inaccurate of the heuristic
10.2 in the troubleshooting guide for Zoom. It can be found in the topic “Zoom
installation error code 10006”. There the resolution is different for different operating
systems. In step 2, there are links to documentation provided by the owners of the
operating systems. However, there are no links for the first step (“Troubleshooting
Zoom Meetings — Zoom Support”). This causes the user to not be able to immediately
start fixing the problem which also violates the heuristic 10.1. The user has to navigate
to the other documentation without assistance, which can majorly increase the
difficulty of the task.

There were also some difficulties with using the heuristic “10.3. Is it explained
why tasks are done, not just how? Does that support diagnosis?” for the evaluation.
Often there is information that supports the diagnosis, but it is not explained why
exactly the following method would resolve the issue. This does not support learning
and preventing the issue from happening in the future. This raises a question about
the importance of learning in troubleshooting. Is it more important for the user to
quickly resolve the issue or also learn about the program? In this study it was counted
as a violation if the article did not explain why the error happens and why it is fixed the
way that it is. However, it is possible that the explanation for the problem is so technical
that the user would not gain anything valuable from reading it and it would simply
lengthen the article. It is also possible that the error is not preventable by the actions
of the user. As was mentioned in chapter 2.1, troubleshooting issues are usually
problems that are due to other causes than user error (Farkas, 2010). Example 26 is

from the Zoom troubleshooting guide, from a topic called “Zoom error code 1132”.

26) If you are receiving error code 1132, please follow these steps:
(“Troubleshooting Zoom Meetings — Zoom Support”)
The sentence in the example is the only information the topic offers about this error
code. The resolution for this is to replicate the error code and report it to the company
(“Troubleshooting Zoom Meetings — Zoom Support”). This indicates that the issue is

not due to the user’s actions, so the explanation why this happens may not be
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necessary. The violations in this category are not very severe due to this. If the user
needed other motivation than solving the problem to perform the actions, the
information would be more crucial. This applies more to different kinds of user guides
than troubleshooting.

In conclusion, the numbers of violations for these heuristics are fairly minor,
except for heuristics 10. and 10.1 in the Microsoft Teams guide. The problems that
were found with these heuristics were for the most part not the most severe out of all
violations discussed in this thesis. The exception to that being the violations of heuristic
10.2, as wrong steps can prevent the user from performing the resolution. There were
some problems with evaluation in this section which could cause some of the numbers

in this section to not be entirely accurate.

5.6.2 Are errors prevented?

Similarly to the previous section, the evaluation for the “Are errors prevented” section
was difficult, as | am not an expert of these services. For example, it is impossible to
know whether the heuristic “11.1. Are there necessary warnings and notes?” is violated
or not. It can be observed whether there are notes but it is difficult to determine whether
they are all the necessary ones. There are some notes in all of the guides, and some
examples where it could be seen that errors were prevented or that they were not.
These examples are discussed in this section, but offering numbers for the violations
is not feasible.

Some of the topics where part of the resolution is to run a program called
“CleanZoom” included a note about what it removes from the computer. The note can

be seen in example 27.

27) Note: Use of the clean uninstaller will completely remove the Zoom client,
as well as the Zoom plugin for Outlook. The Outlook add-in, Chrome/Firefox
extensions, and Google Workspace add-on are unaffected. (“Troubleshooting
Zoom Meetings — Zoom Support”)
As can be seen in the example, it does offer important information, as the user knows
that they might, for example, need to save some information from the application
somewhere else if it is stored in the Zoom client. Or if they think that all the possible
applications are removed, they know that that is not the case, and they might have to

be removed otherwise. However, this note does not appear in all places where the
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“CleanZoom” program is mentioned as a step in the solution path. There are four of
these topics, for example “Troubleshooting when you can’t join a Zoom meeting”
(“Troubleshooting Zoom Meetings — Zoom Support”). It is mentioned that the program
will completely remove the Zoom application, which means that it is not the most
severe of violations to not have the note. The user is informed that the application is
completely gone, and they can deduce that they might lose information that is not
stored elsewhere. There is, however, missing information that would be provided by
the note that appears elsewhere in similar places. Also, for additional clarity, it could
be mentioned that the user should make sure they do not lose any information.

In the Google Meet troubleshooting guide, in the topic “Troubleshoot video &
audio quality in a meeting”, there is information that prevents repeating the error in the

future. This information is presented in example 28.

28) » Remember to deactivate the VPN when connecting to future Meet video
meetings. (“Troubleshooting — Google Meet Help”)
The information is loosely presented in the detection-diagnosis-solution structure that
is the content of heuristic 11.2. The diagnosis comes in the paragraph before a list of
bullet points, one of which is example 28. The diagnosis information is visible in

example 29.

29) AVPN routes traffic through an additional network location and may delay video
transmission to and from your Meet meeting. (“Troubleshooting — Google Meet
Help”)
Although both the error information’s solution part (example 28) and the diagnosis part
(example 29) are part of a solution path for troubleshooting audio and video quality
issues, they also act as separate error information. This is because it prevents the
error from happening in the future. As the error information is not formatted as a note
that includes all parts of the error information structure, it is not as clearly presented
for recognition, diagnosis, and solution.
There is a piece of error information that is not presented for recognition,
diagnosis, and solution in the troubleshooting guide for Microsoft Teams. In the topic
“Troubleshoot device features in Microsoft Teams on the web” is a note that is shown

in example 30.
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30) Important: Before you begin, save any changes in the app that you don't want
to lose. (“Troubleshoot in Microsoft Teams”)
It does not have a detection or diagnosis part as it simply guides the user to avoid
making a mistake that could cause them loss of data. The purpose of this note is not
to detect and diagnose if the user has made a mistake and then solve it. For this
reason, this is not a severe violation of the heuristic 11.2., even though it does not fulfil
it. There are no unfortunate consequences for the user from this violation.

The heuristic “11.3. Is error information positioned close to relevant
procedures?” was fulfilled by all error information that was present in the guide. For
example, the note in example 30 is positioned before the user starts working on the
solution path that might cause them to lose data. However, the note that was missing
from some of the Zoom topics (example 30) is not positioned close to relevant
procedures as it does exist in other places. That could then be considered a violation
of heuristic 11.3 as well as heuristic 11.

To summarize, no conclusive observations could be made about whether these
troubleshooting guides prevent errors adequately. All of them do provide some error
information, and in the Zoom guide there was some error information missing.
Although the information may not be presented in the detection-diagnosis-solution

structure, it does help users avoid mistakes, so the violations are not severe.

6 Results and discussion

As was stated in chapter 1, this thesis aims to answer three research questions. The
first one is “Do these troubleshooting guides have accessibility issues for older adults?
If yes, what kind of accessibility issues?”. The guides do have accessibility issues,
although most of the heuristics are not violated in big numbers. This is based on the
‘yes” and “no” marks, as the Google Meet and Microsoft Teams guides both violated
seven out of 29 heuristics, and the Zoom guide ten out of 29 heuristics. There are
altogether 32 heuristics but as the heuristic 11 and its sub heuristics could not be given
such numbers, they are not counted here. One heuristic was also violated by 50% of
the articles in the Microsoft Teams guide, and no mark could be given to that.
There are still various ways in which these troubleshooting guides could be improved
from the point of view of the older adult users. Many of the violations that are made
can significantly complicate the process of resolving the issues that the users may

face when using these applications.
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The second research question is “What kind of differences are there between
the guides in terms of accessibility for older adults?”. The findings regarding this
question tell us that many of the heuristics are fulfilled similarly by the different guides.
Some variation can be found in the percentages between them but in many cases the
final mark “yes” or “no” is similar. However, there are some areas where there are
differences. For example, the Microsoft Teams guide is the only one whose web site
structure is deemed both clear and visible. Another difference is that the Zoom guide
does not have an accessible and intuitive search function. The Zoom guide also
utilizes images less than the two guides and does not group the troubleshooting
articles in any way. As the troubleshooting guide for Microsoft Teams includes sections
about settings and security, there are some troubleshooting related areas where that
guide has significantly more violations than the other two guides. These
troubleshooting related areas are for example, the heuristic “6.1. Does the
documentation follow a diagnosis-resolution structure?”, “8.3. Are headings, labels,
and captions descriptive? Do headings start diagnosis?” and “10. Is the documentation
focused on the user’s core tasks?”. The Google Meet guide differs from the others in
that it uses more words that are unfamiliar to older adults than the other two. It is the
only guide that received the mark “no” for the heuristic “9. Are the words that are used
familiar to older adults?”.

The final question deals with the problem areas. It is “Are there some areas
where accessibility issues appear the most? If yes, what are those areas?”. Across all
guides the biggest problem areas are the lack of a site map, redundant links, and
clarification for technical terms. For the heuristics concerning those, all the guides had
more violations than articles that complied with them. Other notable areas where
problems do appear, albeit in lower numbers, are overly long sentences, usage of
unfamiliar words, and the web site structure not being visible enough. Chisnell et al.
(2006) also found critical problems with the unfamiliarity of language, which is in line
with the findings of this thesis. All these problem areas belong either to the navigation
category or the language and audience focused writing category. They are both
important categories for older adult users. Some of the fluent abilities, such as working
memory, attention, and spatial ability (McLaughlin & Pak, 2020, 58; chapter 2.4.1)
decline with age, which can affect the older adults’ ability to navigate web sites and

comprehend long paragraphs of text.
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The categories that are related to minimalistic principles of technical
communication (see Van der Meij & Carroll, 1995; chapter 2.2) are better fulfilled. For
example, the language is directed to the users and there is relatively little unnecessary
information. Also, the guides follow the appropriate troubleshooting procedure
structure. Even the Microsoft Teams guide that included articles outside of the realm
of troubleshooting does comply with the heuristic “6.1. Does the documentation follow
a diagnosis-resolution structure?” with the percentage of 60%.

Therefore, it seems that the principles of minimalism were present when the
troubleshooting information for these video call applications was produced. The areas
that are more closely related to accessibility for older adults could still be improved.
Improving them is important as the population of older adults is growing globally
(United Nations, 2023; chapter 1), and that population should also be able to
independently participate in all areas of life (McLaughlin & Pak, 2020, 3; chapter 1).
That includes social life and technology, both of which are combined in the video call
services. Furthermore, these areas where problems appear do not only concern older
adults. For any user, difficulties in navigation and language can cause serious
hinderances when troubleshooting issues.

As the heuristics were compiled for this thesis but could be used for further
studies too, it is important to discuss how well they suit this kind of study. If the
evaluation is made by the company who created the material, the last category that
includes heuristics about real-life tasks and error prevention, is a good addition to the
heuristics. They know the product and can comment on whether the steps solve the
issue and if there are all the needed notes. Then the heuristics can bring valuable
information about whether the documentation should be improved, as incorrect steps
and missing error information do pose a significant barrier to resolving the issue.

However, if the evaluation is done by people outside the organization, as is the
situation in this study, it would be better to ignore some parts of the last category. The
error information is impossible to accurately evaluate like it was in this thesis, so the
heuristics related to that should be removed. Out of the heuristic 10 and its sub
heuristics, mainly the heuristic “10.2. Does the resolution part reflect the real-life
structure of the task?” causes issues. There is no way to fully verify the accuracy of
the steps, and thus it could also be removed from the list of heuristics in case the
evaluation is done from outside of the company. The heuristic “10.3. Is it explained

why tasks are done, not just how? Does that support diagnosis?” should also be
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clarified somewhat. As was discussed in chapter 5.6.1, the information may support
diagnosis but not describe why the task is done. The heuristic could focus on whether
there is adequate diagnostic information. This applies to both use cases, those inside
the company and those outside the company. The new heuristic could be “Is enough
information provided to accurately diagnose the problem?”.

Therefore, the heuristics may need reworking based on who is doing the
evaluation. These problems did not appear when doing the preliminary test for the
heuristics as | noticed that there are notes and that the category is applicable to
troubleshooting guides, too. However, the situation is different now after the guides
have been examined thoroughly and there is a larger set of data to evaluate the
functionality of the heuristics. The other parts of the heuristics did produce results and
worked as they were intended to, so they can be included in further evaluations.
Heuristics can be modified to fit the conditions of each study (Virtaluoto et al., 2021),
which is the case for these heuristics too.

A factor that is important to acknowledge when discussing the results of this
study is that the evaluation was done by only one evaluator. This causes some of the
more subjective heuristics such as “2. Is the website structure clear and visible?” and
“6. Is documentation concise and logical?” to give subjective answers. If there were
more evaluators, the evaluation would be based on a larger variety of opinions and
could be more trustworthy. As was mentioned in chapter 4.1, heuristic evaluation is
usually done by more than one evaluator. It is recommended to have 3-5 evaluators
present in the study (Jaspers, 2008). Furthermore, some issues might have become
overlooked when there is only one evaluator, as different evaluators could notice
different accessibility issues (Jaspers, 2008). However, as having even one evaluator
did expose some clear issues in the guides, this study does provide some data to
expand on.

Although using heuristics to evaluate usability has been found to reveal the
most critical problems (Kuutti, 2003, 47), heuristic analysis has its shortcomings.
Therefore, further study could also test the guides with older adult users. This could
bring more accurate results and additional perspective, since, like Nielsen has stated,
one drawback of heuristic evaluation is that it does not represent the real user and
some usability issues cannot be predicted by experts (qtd. in Korvenranta, 2005). A
further topic for study could also be including older adults whose first language is not

English, as was mentioned in chapter 2.4. According to Czaja (2017, 12 and 2019, 7),
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the population of older adults in the U.S is becoming more diverse, and different levels
of fluency in English could cause additional difficulties.

In conclusion, this thesis found accessibility issues for older adults in the three
troubleshooting guides. The areas where they appeared the most are navigation and
language that is suitable for the audience. Some of these problems are severe enough
to completely prevent the user from solving their issue or at least make it significantly
more difficult. As older adults may have decreased cognitive abilities related to
navigation and understanding long and difficult text, from their point of view these
guides require some revision. The heuristics developed as a part of this thesis are
mostly usable for studying the accessibility of troubleshooting instructions among older
adults, but the real-life tasks and error prevention category should be modified in some

cases.
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