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Abstract— Design professionals increasingly need to learn and 
use multiple feature-rich software to design complex artifacts in a 
variety of domains. In this work, we aimed to understand how 
design professionals learn new software features and seek help in 
today’s modern workplace of interconnected spaces and increased 
access to shared online learning resources. We conducted 20 
interviews with design professionals working in different 
disciplines such as architecture and planning, construction, 
structural design, and broadcast media, who used complex 
feature-rich applications on a daily basis. We found that despite 
the wide availability of learning resources on the web and decades 
of research dedicated to workplace knowledge management tools, 
design professionals still rely heavily on interpersonal help-
seeking. Furthermore, while companies have devised a variety of 
technological channels to answer employees’ help requests, such 
intermediate tools were often abandoned, and help-seeking 
conversations shifted to face-to-face learning episodes. Our 
findings point to design opportunities and shortcomings in the 
design of remote communication tools when seeking help for 
feature-rich software applications. 

Keywords— Software help-seeking, software learnability, 
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I. INTRODUCTION

Many industries such as architecture and construction, 
computer games, animation, broadcast media, and 
manufacturing, make extensive use of feature-rich and complex 
design software (e.g., Revit, Maya, SolidWorks, AutoCAD, 
Adobe Creative Suite). These design software applications offer 
large feature sets, often numbering in the hundreds or thousands 
of commands. Designers, architects, engineers (design 
professionals, henceforth) must not only have the technical skills 
in using such feature-rich design software, but also need to 
understand specific workflows related to their domain of design. 
Furthermore, design professionals also have to keep up with 
software-related practices that are often established for use 
within specific organizations. 

In the past, design professionals would often receive 
dedicated training on the feature-rich software they were 
expected to use in their careers [1]. However, as the rate of 
change in design software is rapidly accelerating, it is becoming 
difficult to receive comprehensive training in advance. 
Consequently, designers face the onus of learning and 

troubleshooting such software on-the-job. Moreover, with the 
ongoing development of new tools, features, and industry 
practices (such as the use of generative design tools that 
automate parts of the design process [2,3]), even the more 
experienced software users can benefit from learning about 
workflows that are more efficient than the ones they are 
currently using. The overall result is a need for design 
professionals to continuously develop and upgrade their 
software skill sets. 

A number of innovations in human-computer interaction 
(HCI) have proposed ways of facilitating user interaction with 
feature-rich software and improving software learnability [4–
13]. With the proliferation of online learning and 
troubleshooting resources, recent studies have also shed light on 
software help-seeking practices and use of resources such as 
tutorials, videos, and forums [14]. However, much of this work 
has been conducted in individual and self-directed recreational 
contexts of software use, where strategies such as “trial and 
error” [15,16] can be commonly used to achieve a desired goal. 
But, what about design professionals who use feature-rich 
software every day and often work on high-stakes commercial 
projects? How do they seek help and develop on-the-job 
software skills?  

Prior works in HCI and computer-supported cooperative 
work (CSCW) have long suggested that colleagues play a key 
role in workplace help-seeking and information sharing (e.g., 
[17,18]). Indeed, today’s communication and collaboration tools 
that are pervasive in modern workplaces offer several facilities 
for better connecting and interacting with co-located and remote 
colleagues. These include asynchronous and synchronous 
communication channels (e.g., Slack, Microsoft Teams), 
lightweight screen-sharing and video-conferencing tools (e.g., 
Skype for Business, Zoom), and document sharing and 
knowledge management tools (e.g., SharePoint, Confluence, 
Google Drive). But, we currently lack insights into if and how 
these modern tools are being used in software learning and help-
seeking activities and whether or not they are actually useful. 
We argue that understanding how users are appropriating 
currently available tools in their day-to-day work environments 
will provide grounded insights to inform the next generation of 
innovations in software help-seeking.    

This work was supported by a Mitacs Accelerate grant. 



In this paper, we investigate the practices that design 
professionals use to informally learn software skills on-the-job 
and how they interact with their colleagues during this process. 
Through semi-structured interviews with 20 design 
professionals across 8 small, medium, and large organizations, 
we provide a comprehensive analysis of on-the-job software 
learning and help-seeking episodes, focusing on the role of 
collaborative knowledge-sharing and remote communication.  

Among our key findings, we found that most modern 
communication and collaboration tools failed in learning and 
help-seeking scenarios and that design professionals preferred 
in-person assistance. We also found that despite years of 
research and progress in improving remote communication and 
knowledge sharing within organizations, many of the 
recommended features were either not available or not used in 
the context of software learning and help-seeking. Furthermore, 
we observed that even though there was repetition and 
redundancy in the help-seeking needs among design 
professionals, there was little to no documentation or archival of 
help-seeking episodes, leading to knowledge sharing that was 
largely ephemeral, without opportunities for reuse. 

The insights from our study offer several opportunities for 
design software to embrace and foster social means of helping 
design professionals adopt the know-how and best practices they 
need to get their work done and upgrade their skills with 
constantly evolving software features. In particular, our findings 
highlight the importance of further understanding and designing 
for workers who serve as “hubs of knowledge” and can have a 
dramatic impact on workplace help-seeking and learning. 

Our paper makes the following contributions: 
• provides insights into how design professionals learn

and seek help for feature-rich software in today’s
workplace, highlighting the importance of in-person
assistance, despite the presence of modern
communication technologies.

• identifies opportunities for user-centered tools to
address social forms of learning and help-seeking that
can bring users closer to in-person types of assistance.

II. RELATED WORK

To contextualize our findings, we draw upon prior literature 
on self-directed help-seeking practices and workplace learning 
and expertise sharing tools.   

A. Studies of Self-Directed Software Help-Seeking Practices
Software learning and help-seeking has a long history in

HCI. Past work has documented the many challenges that users 
face when learning to use feature-rich software and their 
associated help resources [14,16,19–23].  Prior work has also 
shown that it is common for users to learn subsets of 
functionality as dictated by the tasks they commonly perform 
[24,25]. Over the years there has been a proliferation of self-
directed learning and help resources (e.g., manuals, online 
tutorials, videos, forums) [26,27] that can help end users resolve 
learning issues and challenges that they face with feature-rich 
software. However, it is well-established that most users are 
hesitant to spend dedicated time reading manuals or 
documentation as a source of help [15,28–30]. A key 

shortcoming of these resources is that they become quickly 
outdated as the software evolves [14]. Documentation can also 
lack coverage on the variety of methods and workflows of 
performing a given task, causing more confusion for end users 
[31]. Finally, users can experience difficulties locating relevant 
help from the wide pool of resources available online [14]. 

Although numerous HCI projects have aimed to improve the 
help-seeking experience of feature-rich application users (e.g., 
[4–13]), usually the focus has been on individual learning 
scenarios, with little to no focus on software help-seeking that 
occurs in the workplace. In addition to supporting individual 
help-seeking, recent work in HCI have also recognized the 
importance of social and crowdsourcing approaches that allow 
users to connect with one another as a means of accessing more 
targeted or personalized help (e.g., see [32–38]). These 
approaches have been studied through short deployments or 
laboratory studies, and do not offer insights into how people 
learn software on-the-job and how they approach help-seeking. 
Our work complements this existing body of research by 
providing insights on help-seeking interactions with different 
feature-rich applications across a variety of modern workplace 
settings (e.g., small to large companies) and disciplines (e.g., 
architecture, construction, broadcast media). 
B. Workplace Learning and Expertise Sharing

HCI researchers have long demonstrated the importance of
informal workplace learning [39–45]. Ackerman et al. [39] used 
the term “expertise sharing” to describe knowledge that is 
transferred between colleagues through discussion. Several 
studies have noted the challenges with expertise sharing, such as 
“blind leading the blind” [46], and in externalizing important 
knowledge before people retire or leave the company [47]. Prior 
studies have also shown that many workplace learning episodes 
are through interpersonal help-seeking among colleagues 
[48,49] or where employees serendipitously become aware of 
new tools through workplace interactions [50]. Furthermore, 
Twidale’s work on over-the-shoulder-learning (OTSL) [18] 
explores situations where employees purposefully ask for 
technical help and prefer to see demonstrations from others. 

A classic example of a tool that supports workplace 
collaboration and communication is Answer Garden [17,51,52] 
that was introduced in the early 90s. Answer Garden was 
designed as a Q&A repository for archiving knowledge in 
organizational settings. Pipek et al. [53] further studied the 
challenges with Answer Garden and the difficulties in the reuse 
of information. Similar themes were observed in other works, 
such as the Organization-Wide Learning (OWL) [54] system, 
another recommender tool for workplace knowledge sharing. 

In addition, a number of collaborative tools that enable 
interpersonal workplace interactions (including for remote 
work) have been introduced and/or studied over the years, such 
as email lists [55], and synchronous chats [52,56–58]. Other 
studies have explored remote and distributed collaboration [59–
62] and workforce perceptions and preferences of remote work
[63]. Identifying who to ask for help has also been studied in the
CSCW literature [40,64,65]. There have also been attempts for
tools for automating the evaluation of expertise levels [66] and
identifying experts in the workplace [67].

Many of these fundamental works, unfortunately, date back 



prior to the prevalence of modern communication, collaboration, 
and online help-seeking tools. It is critical to revisit these topics 
to understand, what, if any, impact tools inspired by this body of 
research have had on software help-seeking behaviors in the 
modern workplace. Our research provides this updated insight 
by investigating how today’s knowledge workers are actually 
utilizing these various communication tools to support their 
software learning in the workplace (if at all) and how their 
learning and help-seeking practices have evolved. 

III. METHOD

We used a semi-structured interview approach and collected 
participant accounts of help-seeking and help-giving 
interactions during which a design professional needed to learn 
or troubleshoot a feature-rich application. These interactions 
could either be interpersonal (through a face-to-face 
conversation or through a remote communication channel, such 
as email or instant messaging) or non-personal and through the 
use of help resources such as videos, text tutorials, and forums.  
A. Participants and Recruitment

To recruit a diverse range of design professionals, we
reached out to companies representing different industries such 
as architecture and construction, media and entertainment, 
consumer goods. We recruited 20 participants (14M/6F) from 8 
different companies (C1 to C8) using feature-rich applications 
on a daily basis (Table 1, C1-P01 means Participant 1 who 
works at Company 1).  

The companies varied from startups designing wearable 
devices, with 1-60 employees all co-located, to long-established 
organizations in architecture with more than 5000 employees 
worldwide. We conducted one-on-one semi-structured 
interviews with participants who were frequent users of well-
known and widely used complex feature-rich software. Out of 
these twenty interviews, seventeen were conducted in-person, at 

either the participants’ workplace or an agreed-upon location. 
Three were coordinated over Skype because of the remote 
location of the participants. 

We asked participants to assess their expertise level with 
their most regularly used feature-rich software.  Participants 
reported a high degree of variation in their software expertise 
levels (novice, intermediate, advanced) and their learning 
approaches. Most of the participants (14/20) mentioned that they 
were novices when they first joined their current or previous 
company and learned their primary design software on-the-job 
by attending company-led workshops, use of online resources, 
trial and error, and asking colleagues for help. Only a few (3/20) 
participants mentioned learning their primary software through 
official courses and university programs. All participants had 
either improved in their expertise level or maintained the same 
level of expertise since joining their current company. 
B. Semi Structured Interviews

Each interview session began with a brief pre-interview
questionnaire, in which we asked the participants to provide 
demographic information about themselves, such as gender, age, 
educational background, current job position, how long they 
have been employed in the company, feature-rich design 
applications that they use, and the size of the team they regularly 
work with. We next asked our participants some warm-up 
questions about their job description and responsibilities. We 
inquired about their team, company, physical workspace and 
their software experience and training.  We then asked 
participants to walk us through instances of peer-to-peer help-
seeking and help-giving, their use of other resources to resolve 
their help needs, and the process of on-boarding and off-
boarding in the company. Each session lasted approximately one 
hour. Following the interview, we asked participants to fill out a 
short questionnaire about their methods of help-seeking (peer-
to-peer and the other external methods), the usefulness of these 
methods, and how regularly they rely on each method. All 
participants received $20 gift cards at the end of their interview. 

C. Data Analysis
We  used the ATLAS.ti software and a data-driven inductive

analysis approach [68] consisting of open coding to identify 
initial themes. We were further used axial coding to refine the 
initial codes and analyze all of the interviews. The first author 
later used the revised coding scheme to analyze all twenty 
interviews and regularly discussed results with the other authors. 

We analyzed each interpersonal help-seeking and help-
giving episode according to a number of different dimensions, 
some of which were based on Twidale’s 2005 work on OTSL 
[18]. For example, we identified the help-seeker, the type of help 
request (adopting and extending categorizations proposed in 
prior work [20,69]), the interpersonal help-seeking channel used 
(if any), the help-giver, whether the communication was 
synchronous or asynchronous, and the number of people 
involved.  We noted whether the help episode was successful, 
whether it was archived, and how detailed the answer was. We 
also identified reasons for asking a particular help-giver 
(proximity, expertise level, team membership.).  

TABLE 1. DEMOGRAPHIC DETAILS OF PARTICIPANTS

Company 
& 

Participant  

Gender  
& 

Age 
Job Title Experience 

C1-P01 M, 31-40 Technical Director 2-5 years 
C2-P02 F, 19-24 Electrical Designer 1-2 years 

C2-P03 M, 19-24 BIM (Building Information 
Modeling) Technician 2-5 years 

C2-P04 M, 31,40 Mechanical Designer 2-5 years 
C2-P05 M, 31-40 Mechanical Designer 1-2 years 
C2-P06 M, 25-30 Project Engineer, Mechanical 2-5 years 
C3-P07 M, 41-50 Architect <1 year 

C3-P08 M, 51-60 Senior Architecture 
Technologist <1 year 

C3-P09 F, 41-50 Architect <1 year 
C3-P10 M, 31-40 BIM Manager 2-5 years 

C4-P11 M, 41-50 Director, Industrial and 
Mechanical Design <1 year 

C5-P12 M, 31-40 BIM Manager 2-5 years 
C6-P13 F, 31-40 Architecture 2-5 years 
C7-P14 F, 31-40 BIM Lead 2-5 years 
C7-P15 F, 25-30 Geotechnical Designer 2-5 years 
C7-P16 M, 25-30 Mechanical Designer 2-5 years 
C7-P17 F, 25-30 Senior Structural Engineer 5-10 years 
C7-P18 M, 31-40 Senior Technician 2-5 years 
C7-P19 M, 25-30 Architect 5-10 years 
C8-P20 M, 25-30 Principle Hardware Engineer <1 year



IV. RESULTS

Based on our analysis of interviews, we distilled key results 
on how design professionals learned feature-rich software in the 
workplace, focusing in particular on their interpersonal help-
seeking experiences.  

A. Overview of help requests and help resources
We first provide an overview of the types of software-

related questions that came up for design professionals and the 
types of help resources and communication tools that they used. 

1) Types of help requests
A total of 43 instances of software help requests were

described by our participants (24 help-seeking instances and 19 
help-giving instances) that varied by topic and complexity.  The 
questions ranged from being as simple as locating a feature in 
the user interface to more complex questions related to 
troubleshooting design models (summarized in Table 2). 

In almost half of the help instances (19/43), the help-seekers 
described a need for procedural help. In some cases, they had a 
hunch that a feature was available within the software, but did 
not know the list of actions necessary to perform that task. 
Another class of help instances (13/43) was related to 
troubleshooting. In these cases, the participants explained how 
they knew the actions and appropriate commands necessary to 
perform a task, but had ended up in a non-deterministic state 
during which they could not solve the issue. In 8/43 of the help 
episodes, the help-seeker wanted to know if a particular 
workflow was possible with the software or whether or not a 
particular feature actually existed. The remaining help requests 

(3/43) were about confirming whether the help-seeker performed 
a task correctly or whether it adhered to company standards. 

For each of these types of help requests, design professionals 
had many ways of finding answers. We shed light on some of 
the resources they used, and the role of interpersonal help. 

2) Use of help resources and inter-personal communication 
From our interviews, we learned that design professionals

had access to various help and learning resources either provided 
by the software vendor (e.g., Autodesk Design Academy) or 
internally within their team or organization (e.g., Pinnacle 
guided tutorials, internal courses on Moodle, Q&As over 
Yammer, internal manuals, documentation, and Wiki pages). 
Participants also elaborated on how they could also access 
thousands of online learning resources, such as tutorials and 
videos, (e.g., Lynda.com and YouTube), Q&A forums (e.g., 
StackExchange), and other text-based articles and discussions. 

Based on the results of our post-interview questionnaires, the 
most frequently-used resources were forums (13/20) and video 
tutorials (12/20). Online text tutorials and company software 
documentation were used less often, but most people still used 
them a few times per month. The usage frequency of different 
sources of help among our participants is summarized in Fig 1. 
The majority of participants reported external resources to be 
useful (10-14/20 depending on the resource type) and indicated 
that company documentation was moderately useful (14/20).   

Participants explained that most design companies today 
offer some form of mandatory or optional software-related 
group training and workshops. However, design professionals 
were concerned about the effectiveness of such training and 
workshops where a certain level of expertise was assumed: 

P10: They [workshops] approach it from a sort of a beginner, 
intermediate, advanced level. I don't think that that's how one should 
approach the software or the learning of it [...] There are certain things 
that once you simply demystify them slightly, they become very 
introductory. So, it really depends... 

Despite the plethora of self-guided software help resources 
available online today (forums, videos, tutorials, 
documentation), it was somewhat surprising to see how many 
design professionals still preferred to talk to someone.  In fact, 
almost all participants (18/20) asked colleagues fo r help at least 
a few times per week, with more than half (11/20) saying that 
they asked questions a few times a day.  

TABLE 2. TYPES OF DIFFERENT HELP REQUESTS PARTICIPANTS 
ELABORATED ON DURING THE INTERVIEWS 

Types of Help 
Requests Explanation and Example 

Procedural Help 
(19/43) 

When the help-seeker knows some tools exist for 
completing a task but does not know the procedure:  
P01: “… for some sort of a chocolate milk 
commercial…I had to simulate this liquid pouring 
and that’s actually one of the most complex things, 
even today in 3D animation. So, I banged my head 
against the wall for quite a few days and then 
eventually I couldn’t get it done!” 

Troubleshooting 
(13/43) 

When the help-seeker ends up in a non-deterministic 
state and cannot solve the issue on their own: 
P03: “We had a model, everything was showing up, 
people started to sync that model, and the 
background on the mechanical side started to 
disappear…it was weird [...]Electrical [team] was 
not affected…was only a couple of mechanical 
drawings that had this issue.” 

Determining 
Possibilities 

(8/43) 

When the help-seeker wants to know what is possible 
or not possible with a feature-rich application: 
P20: “I noticed that one of my coworkers had found 
a cool sub-menu that shows you the visual state of 
each part. and I just asked him, “Oh, that's cool. 
How did you do that?” And then, he showed me 
which sub-menus the option was hidden under.” 

Getting 
Confirmation 
and Verifying 
Actions (3/43) 

When the help-seeker wants verification or 
confirmation that standards have been met:  
P19: “making sure that the model was at the right 
location […] that's always a tricky thing for us. So, 
often times we've had our BIM team set that up 
[…] I like to have them check and lock it.” 

Fig. 1. Usage frequency of different sources of help among our participants 



The type of help received from colleagues varied: in some 
cases (10/43) the help-giver fully performed the task for the 
help-seeker while in other cases (10/43) they only provided 
guidance on the necessary actions or gave a partial answer 
(10/43). In other instances (8/43), the help-seeker and the help-
giver figured out the solution collaboratively. The remaining 
5/43 episodes did not result in a clear resolution. 

The two common ways for participants to learn and seek help 
from colleagues was through remote communication tools or 
through face-to-face conversations. We next discuss the 
difficulties of using remote communication tools for help-seeking 
and why design professionals still preferred in-person assistance.  

B. Difficulities in fully resolving help needs using remote
communication tools
As modern workplaces are increasingly interconnected with

technologies, we learned that many colleagues were talking to 
each other using remote channels. Participants mentioned nine 
distinct communication tools in their interviews (summarized in 
Table 3). Some of these tools enabled users to share their models 
and designs while others were mainly used for real-time or 
synchronous conversations.  

We found that about half of our participants (9/20) initiated 
their help-seeking episodes through a remote communication 
tool, such as instant messaging through Slack or Skype video 
conferencing or through an internal forum: 

P15: We also have an [internal] online forum... you can kind of post 
a question and people from the other offices all around the world will 
answer you and give you some help on how to do the task that you're 
trying to do… 

Participants described several advantages of using remote 
channels of help-seeking even when they were co-located, such 
as having more time to describe and understand the help request: 

P10: [Sometimes, co-workers] send me a message on Ryver [a 
messaging app]. That usually gives me some lead time to prepare a 
response, do a quick bit of research, so that we don't just sit there 
staring at their screen while they try to do it. 

However, we found that remote channels were eventually 
abandoned in the later stages of help-seeking.  In fact, even though 
15 out of 43 help-seeking episodes were initiated via a remote 
request, in most cases (10/15) the conversation shifted from being 
remote to becoming a face-to-face interaction: 

P17: We were using Skype, and [I] then sent him also like the 
context and what I tried and then asked him to come over to look at it. 
And then sometime later in the day when he had time, he came over to 
my computer and we played around with it... 

 In the other 5/15 remote help-seeking episodes, face-to-face 
assistance was not an option because of the long distance 
between the help-seeker and the help-giver, and they struggled 
to resolve the issue using the same remote channel. 

Our overall analysis revealed three key reasons why remote 
communication tools failed in the context of software help-
seeking, as described below. 

1) Difficulties in visually explaining software issues
The main reason that design professionals often gave up on

these remote tools was the visual nature of help requests and 
answers when working with feature-rich design software, as has 
been seen other works [18]. Help-seekers struggled to find the 
appropriate vocabulary and language to explain something 
visually and receive visual explanations in return:  

P05: If it's something you're not sure of, something you not sure 
how to use Revit for. It's very difficult to explain that on Skype or some 
kind of message sharing thing. 

P13: Sometimes we'll just share a screen, or on Microsoft Teams 
we'll just chat, but then we'll have to do a screenshot and then sort of 
like a rough notes sketch over our screenshot of what we're trying to 
achieve, so it's just an added component because now we have to do a 
screengrab, and then try and sketch over it with our notes to actually 
show the other person what we're trying to achieve... 

2) Limited support for group expertise sharing
In 7 of the in-person help request instances, we found that

multiple people were involved in the diagnosis and resolution 
(one instance showed that at least 10 colleagues were involved 
in the resolution). P01 gave an example of his experience: 

P01: A few of us were working the same project at the same 
time…whether I was working on a 3D model and I wanted some opinion 
and the guy next to me was writing a piece of code to automate 
something and wanted my input, or whatever it was, [communication] 
was quite constant. 

Even when designers were not working on the same project, 
we found that this type of constant communication was common 
in open workspaces where colleagues could overhear questions 
and answers and join the conversation. For example, P15 
elaborated on one  instance where a more senior colleague 
spontaneously joined a conversation: 

P15: One of the senior managers who was quite experienced in 
automation with AutoCAD [gave] his input on what would be the most 
efficient way to solve the problem and what we had already kind of 
created and available that we could repurpose to use for this task. 

In contrast to asking for help through co-located colleagues, 
remote tools offered limited functionality for supporting such 

TABLE 3. REASONS WHY DIFFERENT REMOTE COMMUNICATION TOOLS FAILED 
IN SOFTWARE HELP-SEEKING SITUATIONS 

Tool Reasons for Failure

Email 
Explaining the problem and actions necessary can be 
difficult and lengthy through text 
Overhead of attaching sscreenshots to complement text 
Emails can eventually get lost in inboxes 

Phone call Challenging to put all the instructions into words
Cannot show visually how the actions should take place

Instant 
messaging 

(e.g., Slack, 
Ryver, Skype 
messaging) 

Explaining the problem and actions necessary can be 
difficult and lengthy through text 
Overhead of attaching sscreenshots or remote desktop 
sessions to complement text 
Significant delays if the help-giver is not available for 
synchronous conversations   

Video 
Conferencing 
(e.g., Skype, 
MS Teams) 

Requires more overhead in planning video conferencing  
Can be difficult to coordinate screen sharing and pinpoint 
the exact issue in the software 

Q&A Tools 
(e.g., 

Yammer) 

Explaining the problem and actions necessary can be 
difficult and lengthy through text 
Overhead of attaching sscreenshots to complement text 
Some potential help-givers might not be following the 
Q&A stream where the question was asked 
Answers can get stale over time and not be relevant 



multi-way conversations and organic group expertise sharing. 
For example, end-to-end chats could not easily be shared with 
other team members, leaving out other help-seekers with similar 
questions and even other potential help-givers. And, as P10 
explained, with multiple channels and conversations on the same 
topic, “the information is disparate…it's just a mess.” 

3) Lack of support for immediate help needs
Many help needs required an immediate answer and in some

cases help-givers did not have time to completely resolve a 
request. In one case, a participant described how the help-giver 
had to first perform a complicated prerequisite task for resolving 
the issue at hand. Since the help-giver did not have time, the 
answer got severely delayed (P08: “I had to wait maybe two days”).  

When the communication occurred over email, internal 
forums, or other asynchronous mediums, it not only took long, 
but the context could also get lost over time: 

P14: I can send an email to someone or I can post on an online 
forum and people might not have the same urgency or feel as motivated 
about a subject or want to find an answer with me as I do being on the 
ground being like I've got a real client sitting here and I've got real 
drawings and a real team that depend upon this answer 

All but one of the 43 help-seeking instances were 
synchronous. A common motivation for this was being able to 
ask follow-up, related questions: 

P04: If someone is explaining an answer to you, you know full well 
that when you get that answer you're going to ask about five more 
questions during them answering the question that you have. 

But, participants felt that sustaining such conversations 
remotely was more difficult and felt unnatural compared to 
talking to colleagues face-to-face.  

C. In-person help is most useful, but has a social cost
Given the challenges of working with remote tools, most of

our participants resorted to in-person help when available. In 31 
out of 43 help-seeking instances, the help-seeker asked for help 
from a help-giver because of their higher level of expertise level 
or seniority at the company.  In 12 instances, help-seekers asked 
their question from someone sitting at close proximity to them. 
In 10 instances, help-seekers identified a team member and 2 
instances of their choice of help-giver was based on the context 
of their current and/or prior conversations: 

P19: [I] think remote working is, is great, but there are certain 
tasks that are better when need that are just better when you have 
people in the same team. (e.g., Can you give me an example? 
construction drawings?). I think you need at least the beginning to be 
working in the same bay as people. 
 Participants  often resorted to in-person assistance because 
they could not only get an answer to their question, but also 
benefit from tacit software knowledge sharing that is common 
between co-located colleagues [41,70]. Most of our participants 
appreciated learning from their colleague’s expertise and 
experiences with specific features.  
 P17: Often times when you seek help from someone, a colleague, 
you end up having a discussion on the context surrounding the problem, 
and… that turns into a discussion about the past experiences or similar 
experiences [...] there's a bit of a branching and you end up talking 

about something that's related but also potentially really useful. 
 Another benefit of seeking help in person was that it was 

easier for participants to demonstrate their problem, which led 
to quicker mutual understanding and resolution: 

P02: Asking colleagues is faster because it's straight to the point, I 
can show them what I'm looking at and what I want. That's very 
straightforward. 

Despite the benefits of interpersonal help-seeking, design 
professionals gave several examples of how soliciting advice and 
tips comes at a social cost, as has been shown in other works 
[39,71]. For example, participants explained how they did not 
want to admit their lack of software knowledge nor did they want 
to appear incompetent or ill-informed in front of their colleagues: 

P01: A challenge of asking a colleague for help was that you don’t 
want to help the people you don’t know. You wanted to be careful about 
what you ask….sometimes, I would waste a lot of time online trying to 
find an answer to something that the guy next to me could easily tell me. 
But I didn’t want to tell them that I don’t know this or I have forgotten. 

The degree of social belonging to a company seemed to 
influence participants’ tendencies to seek interpersonal help. For 
example, five of our participants had been at their current 
company for less than one year. Compared to other participants, 
these newer employees did not have the advantage of knowing 
everyone. They were also more motivated to prove themselves 
and make a good impression. These factors seem to affect their 
willingness to seek help from their colleagues. For example, 
P07, a recent hire at C3, had questions about the availability 
different feature-rich tools within Revit. Although he 
acknowledged that his collaborative workspace environment 
was positive, he was still hesitant to ask others:  

P07: I didn’t find these [Revit features] [in] online [resources], 
maybe they have it, I don’t know [...] I haven’t checked that with my 
colleagues. It’s something that I’ve done for myself [...] I didn’t ask 
people for that, maybe I should ask! 

Even though it is common for employees to transfer 
practices and procedures to one another through word of mouth, 
our participants explained how this could also cause some issues 
down the road when the help-giver may be unsure or may in fact 
be following a “bad practice”: 

P10: There have been times in the past where bad practices have 
kind of spread through teams unwittingly. That can cause clean up time 
in models [and] model slow down…. 

D. Hubs of knowledge are helpful, but overburdened with
repetitive requests
Given the social costs of interpersonal help-seeking, we

learned that at many of the companies (5/8) were making an 
effort to centralize in-person knowledge-sharing. In fact, our 
participants who worked at these companies described the 
emergence of workplace “hubs of knowledge” who were 
employees designated to answer software-related and/or project-
related questions. In fact, four of our participants played the role 
of a hub of knowledge within their organization and noted that 
it was part of their job duties to help other employees.  

One advantage of having these hubs of knowledge was that 
design professionals could get on-the-fly feedback and 



verification on the changes they had made, avoiding potential 
mistakes and pitfalls: 

P02: Because we have our mechanical and electrical [parts] of the 
same model, if I want to change, I don't want to affect the other people 
working on it as well. If I want to change, I'll send an email to the big 
manager, and then he asks everyone, is everything okay? 

But, despite the benefits of having access to these hubs of 
knowledge for help-seekers, we learned that these helpers 
sometimes became overburdened with frequent help requests 
throughout the day. For example, P03 mentioned that different 
colleagues asked him questions about “every hour and a half”, 
every day. Furthermore, these hubs of knowledge were 
repeatedly asked the same questions, but they did not have any 
formal way of recording or re-accessing this information. 

This observation resonates with prior research that has 
shown that there can often be a lot of overlap in software help-
seeking Q&A [38,72] as people tend to face issues that other 
users have already experienced. Over time, several tools have 
been developed to support Q&A repositories and knowledge 
archives within companies. However, we learned that most help-
seeking and learning-related knowledge was not formally 
archived by our participants. In fact, in only 7/43 of the cases, 
the question and/or the answer was recorded at all. In some cases 
(3/7), the information was temporarily saved within an instant 
messaging application through which the participant sought 
help. In other cases (4/7 episodes), participants took notes for 
their personal use (in either a paper-based notebook or a 
digitized application such as MS OneNote or Google Docs).  

P17: So I know a lot of people put things in OneNote, and I 
definitely have like a general OneNote in which I just toss things that 
are useful or interesting links or something like that. 

We also learned that designers would re- ask for help for the 
same question rather than make efforts to record the answer: 

P09: We do that all the time [re-asking colleagues] constantly… 
when you're doing color schedules, you can add the area, the types. I 
always forget where the drop-down is. 

Such behavior is similar to the concept of “production bias” 
[29] that has been used to explain why software users focus on
figuring out the features they need just-in-time rather than
investing in fully learning the application.  Furthermore, not
only did our participants not invest in learning, they also had no
mechanism to reference the issue if it ever came up again. In
more complicated cases where the help-giver fully performed
the tasks, the help-seeker might not learn how to perform the
task and could difficulties in re-performing those actions:

P19: I've always had trouble with the geolocation stuff. Bringing in, 
making sure that the model was at the right location based on some 
CAD data [...] So, often times we've had our BIM team set that up. But 
it would be nice to have knowledge of that within the team. I think we're 
lacking in that sense. I struggle with it. So, I'm sure other people do. 

The lack of archiving was also problematic for the hubs of 
knowledge who were often dealing with repetitive questions and 
still had no process for archiving their conversations. So, why 
don’t people bother to record and archive these help episodes 
and the knowledge that they gain? Above all, archiving this 
information for future use is time-consuming. As mentioned 

before, most design professionals were working in fast-paced 
environments and did not take time off their projects to save 
information for probable future use cases. 

P20: I mean, nobody is going to spend time documenting a bug on 
somebody else's software [...] we've got our own problems, right? 

The lack of archived knowledge was even more problematic 
when an employee left the company as they would take 
company-specific software knowledge with them: 

P15: They [colleagues] spent a couple of days going through all of 
the project documentation and checking it and checking all of their 
assumptions…in the end, they came back and ended up with the original 
answer. But, it took a couple of days’ worth of time and they weren't 
able to contact the original person that did the calculations… 

Overall, participants explained that capturing and archiving 
all of the learning-related knowledge was a big challenge. We 
found an interesting paradox between the need for design 
professionals and companies to be able re-access knowledge and 
save time, but also not invest in formal practices to archive.  

V. DISCUSSION

Our study provides insights into how design professionals 
learn and seek help for feature-rich software in today’s modern, 
tech-savvy workplaces. Although modern channels of 
communication have opened up new ways for knowledge 
workers to stay connected in the workplace, these remote 
channels largely fail in the context of learning and seeking help 
for software features. As a result, most remote help-seeking 
interactions turn into face-to-face conversations, but there are 
challenges in sustaining and archiving such information 
exchanges for future re-use.  

We now reflect on the larger context of these findings and 
identify opportunities to design social forms of learning and 
help-seeking that can bring users closer to in-person assistance. 
A. Larger Context of the findings

One insight from our study is that when knowledge workers
are learning new software, their help requests can be multi-
faceted and require immediate and verified answers. Although 
modern resources, such as videos, tutorials, and forums are 
popular for learning software, they do not capture company best 
practices or task-specific help needs. Compared to software 
developers [50], we found that the vocabulary problem appears 
to be even more acute for designers as their help requests are 
more visual in nature and difficult to articulate in natural 
language. Even when organizations have wikis, manuals, and 
other forms of internal documentation, either users do not want 
to take the time to read them or they do not know how to find 
them. In such cases, interpersonal help-seeking may be the only 
way for such users to obtain satisfactory and timely answers. In 
fact, we found that face-to-face conversations were still 
preferred and widely used, corroborating with findings from 
early 1990s research on workplace knowledge sharing [48,49]. 
What was particularly surprising was that even though remote 
communication tools have vastly improved in the last few years 
and allow knowledge workers to have easy access to their 
colleagues, these tools were eventually abandoned in the later 
stages of help-seeking episodes.  

These findings are intriguing given decades of research and 
progress in facilitating remote communication and shared work. 



Systems such as Answer Garden [17] were introduced in the 
early 1990s, but even thirty years later, the features advocated 
by such tools are not widely available or not used in practice. 
Although we have seen recent progress towards supporting the 
help needs of knowledge workers through in-context knowledge 
sharing and Q&A tools (e.g., [33,37]), there can still be barriers 
in establishing common ground. Furthermore, there is limited 
ability for multiple co-workers to “overhear” a conversation and 
organically expand the group discussion (which was deemed to 
be a key benefit of face-to-face interactions). We also found that 
the idea of “production bias” [29] still holds true as help seekers 
focus on increasing the throughput of their work and rarely 
spend time on archiving their knowledge for reuse. 

We acknowledge that not all of the barriers and challenges 
that knowledge workers face can necessarily be solved by 
introducing yet another tool. However, it is also not feasible to 
replace everything with face-to-face conversations—these 
conversations are difficult to scale and do not work well in 
workplace arrangements where remote work in increasingly 
encouraged and even necessary. In this context, our findings 
point to several opportunities for design to foster more effective 
remote software help-seeking in interconnected workplaces.   
B. Designing user-centered tools for “hubs of knowledge”

We learned that many organizations are now formalizing the
concept of “hubs of knowledge” for internal knowledge sharing. 
Most design professionals acknowledged that this was a useful 
practice and that these hubs were playing an instrumental role in 
everyday help-seeking situations. In particular, having these 
dedicated hubs helped alleviate some of the social costs of 
relying on colleagues. However, few efforts in HCI have targeted 
design for these hubs of knowledge and the everyday support that 
they provide to software learners. Similar to prior research on 
expertise location in different domains [64,73,74], future work 
can explore the design of user-centered tools for identifying 
knowledge hubs, especially in large workplaces. In addition to 
automatically identifying a relevant software expert, it could also 
be useful to investigate ways to facilitate a subsequent 
interpersonal, face-to-face, help request with that user. 
C. Designing in-context knowledge sharing and auto-

archiving tools
Another opportunity for future work is to explore personal

informal management tools that can help hubs of knowledge 
manage repeat requests. Based on our results, knowledge 
archiving in the context of software help was almost completely 
absent.  Without adequate archival, knowledge hubs can be 
required to provide redundant help, which can be a waste of 
valuable time and expertise. Future work can explore automated 
systems to identify when a help seeking episode might have 
occurred and remind participants later in the day to archive their 
information exchange. Another consideration may be what should 
happen when a hub of knowledge leaves the team? 

We also see a need for lightweight knowledge sharing tools 
that can allow users to express help needs and share knowledge 
in context. Some initial work in this area is trying to tackle this 
problem by building in-context memory aids (e.g., [38]), but 
such innovations do not take into account the multiple channels 
and tools that today’s knowledge workers may be using on-the-

job. We also need tools that support cross application help-
seeking and knowledge transfer, such as RePlay [8], that support 
help needs with multiple tools. More HCI research is needed to 
better understand how we can make such knowledge sharing 
successful across different applications, platforms, and versions. 
D. Supporting organic group expertise sharing

As noted in our results, many help-seeking episodes started
with the use of a remote communication tool, but eventually 
ended up as a face-to-face conversation.  In many cases, the key 
advantage of in-person help-seeking was that multiple experts 
could often chime into the conversation by serendipity. For 
example, in co-located scenarios, some employees could 
“overhear” conversations by other team members and help find a 
quicker resolution to an issue. Although many modern remote 
communication tools have provisions to allow people to 
participate in group chats or multi-channel conversations, most of 
our participants indicated that there were few opportunities for 
such organic group expertise sharing. Future work can explore 
designs that may support this type of organic group participation 
in the context of software help-seeking. In building tools that 
allow users to “overhear” and join an ongoing conversation, a key 
consideration may be how comfortable an employee may be with 
remote group notifications and interruptions.  
E. Study Limitations

Our study has several limitations and some caution should
be used in interpreting our results. For example, we used 
convenience sampling for this study and among our participants 
we had employees who could work remotely occasionally, but 
we did not have participants who were permanently remote. One 
future direction for more detailed analysis could be reaching out 
to remote employees. Future work could also look at people who 
are reskilling, coming back from retirement and/or changing 
jobs in different companies. Although our participants came 
from a variety of organizations, all of them were located in North 
America. Also, almost all of them were focused on using design 
software and the extent to which our findings generalize to all 
types of feature-rich software should be further investigated. 
Furthermore, we did not investigate individual personalities of 
help-seekers or help-givers or measure their preferences for 
different formats of help; our insights suggest that it would be 
worth studying such personalities and preferences in more detail 
and how they evolve over time in an organization. 

VI. CONCLUSIONS 

We carried out 20 interviews with design professionals to 
investigate how they learn and seek help for feature-rich design 
software in modern workplaces. We learned that designers rely 
heavily on interpersonal interactions and that modern remote 
communication tools are not always adequate in the context of 
seeking help. There needs to be an ongoing assessment of remote 
forms of communication and a better understanding of the long-
term effects of introducing help-seeking innovations in the 
workplace. More broadly, there is an opportunity to re-consider 
and better support the ephemeral social help-seeking needs of 
knowledge workers as many of them struggle with learning and 
using different aspects of feature-rich software every day. 
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