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Abstract

Context: The adoption of remote work models and the global nature of software projects have significantly transformed
collaboration and communication within the software development industry. Remote meetings have become a common means of
collaboration for software development teams.

Objective: This study seeks to enhance our understanding of remote meeting practices in software teams. It identifies the
benefits of remote meetings, the problems associated with remote meetings, tools used to facilitate remote meetings and provides
recommended good practices. The study employs a systematic literature review to assist remote teams in improving their meeting
practices and identifying areas for future research.

Method: We conducted a systematic literature review that involved searching multiple databases and employing quantitative
and qualitative analysis techniques on the identified set of studies to answer our research questions.

Results: The search yielded 30 papers offering valuable insights into remote meeting practices in software teams. Remote
meetings offer advantages over traditional in-person meetings such as increased effectiveness and ease of attendance. However,
challenges exist such as technological issues, ineffective collaboration, and reduced team socialization. Identified good practices
to mitigate the challenges include inserting breaks in longer meetings, catch-up time at the start of meeting, communicating goals
in advance of the meeting, and pre-recording demos.

Conclusion: The study explored remote meetings in software teams. We identified advantages that remote meetings have in
comparison to in-person meetings, challenges to remote meetings, and good practices along with supportive tooling. While the
practices help in promoting effective meetings, additional research is required to further improve remote meeting experiences. Re-
searching topics such as investigating different types of meetings common to software development teams along with the potential
for novel tools to better support meetings will help identify additional practices and tools that can benefit remote teams.

© 2023 Published by Elsevier Ltd.

Keywords: Remote meetings, Software teams, Systematic literature review, Advantages, Problems, Practices.

1. Introduction

The emergence of remote or geographically distributed software development in the early-to-mid 2000s has revo-
lutionized how teams collaborate on software projects [1]. This emergence was driven by advancements in commu-
nication technologies (such as high-speed internet), tools to facilitate remote collaboration (e.g., video conferencing,
version control systems, wikis, ticketing systems), and a willingness of teams to work across geographical distances
[2]. The globalization of the software industry, with companies operating across diverse countries and regions, further
fueled the adoption of distributed software development [2]. In recent years, the COVID-19 pandemic dramatically
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accelerated the acceptance and implementation of remote work practices, including remote software development
[3, 4]. Software engineers, in particular, quickly adapted to the changes brought about by the pandemic, leveraging
new technological affordances and re-purposing existing tools in innovative ways [5].

In today’s globalized and technologically advanced world, remote work necessitates remote meetings [6]. Remote
meetings involve geographically dispersed participants who connect virtually to collaborate, share information, and
make decisions [6]. The increased use of video conferencing platforms, such as Zoom, Google Meet, and Microsoft
Teams, both exemplifies and enables this trend, with a significant rise in daily participants [7, 8, 9]. The enduring use
of video conferencing is projected to continue even after the pandemic, as Gartner predicts a significant reduction in
in-person business meetings by 2024 [10].

Meetings are fundamental in mobilizing teams and organizations to collaborate effectively [11]. They provide a
platform for individuals from diverse cultures and personalities to engage in discussions, idea-sharing, brainstorming
solutions, make decisions, and resolve conflicts [11]. However, conducting successful remote meetings presents
challenges that require careful consideration and the adoption of good practices tailored to the remote work context
[6].

This study uses a systematic literature review (SLR) [12] to investigate meetings in remote software teams. Our
goal is to build a better understanding of software engineering teams’ experiences of remote meetings by identifying
benefits, problems, good practices, and tool support. Achieving this goal can aid in informing the development of
effective collaboration strategies in this unique context, and overall bring together a body of knowledge that can shape
not just good practices in the field [5] but also a research agenda for years to come.

1.1. Scope and Definitions
This study examines meetings involving fully remote software teams. Such teams are also known as fully dispersed

or entirely virtual teams. A fully remote team is defined as a group of people who work together on a project while
being dispersed across geographical locations [13]. More precisely, using the Domino framework [14] that provides
a mechanism for precisely describing the configuration of a fully or partially distributed team, a fully remote team is
characterized by having an equal number of team members (T) and team locations (L), i.e., T=L. Examples of such
remote teams include a team where all team members work from their own homes, potentially in different cities or
countries, or a team where the members are in the same office but distributed across different floors so they do not sit
near one another. More commonly, though, remote is understood to be referring to the first example – a convention
we adopt in this paper.

In this study, we adopt definition of meetings from the meeting science literature. Meeting science is the study
of what takes place just prior to, during, and right after the meeting [15, 16, 17]. While various definitions exist
(e.g, [18]), in this paper we adopt the following definition of meetings: a meeting is “purposeful work-related inter-
actions between at least two individuals with more structure than a chat but less than a lecture” [15]. This definition
allows us to consider both planned meetings that are typically organized in advance, such as daily stand-ups in agile
methodologies like Scrum [19], unplanned meetings that arise spontaneously, such as impromptu design discussions
[20], and also meetings involving two people as there has been an increased number of meetings involving only two
people in recent years [21]. However, for the purpose of our study, we do not consider collaborative activities like pair
programming, as they fall outside our scope and are addressed in another systematic literature review [22].

In subsequent sections, we identify and discuss good practices that contribute to an effective meeting. We consider
a meeting to be effective (or good) if it achieves the goals of the attendees and the wider organization [23]. One
example of a good practice for improving the effectiveness of meetings is to provide clear goals and direction for the
meeting [24]. Another example is to encourage proactive meeting behaviors in attendees such as taking responsibility
[25].

Regarding software teams, we encompass teams involved in professional software development, including those
working on commercial software projects and those contributing to Free and Open Source Software (FOSS) projects.
We do not consider academic settings such as teams made up of students for the purpose of university courses.

2. Motivation and Related Work

This section discusses the motivation for undertaking this SLR on meetings involving remote software teams and
identifies previous related literature reviews.
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2.1. Motivation

Given the importance of meetings in the day-to-day life of a software engineer and the growth of distributed soft-
ware development throughout the 21st century, it is unsurprising that researchers have considered meetings involving
distributed software teams. Such research has considered the use of tools to support a variety of different types of
meetings common to software teams, such as requirement elicitation sessions [26] and design sessions [27]. As high-
lighted by Whitworth et al. [28], agile methodologies emphasize a people-centric approach to software delivery. With
the rise of distributed teams, research has focused on agile practices within these teams, including meetings [20, 29]
and specific agile ceremonies like daily stand-ups [20], retrospectives [30], and scrum-of-scrums [31]. Not all of the
research focuses on using tools to support distributed meetings. For example, social science theories such as Dis-
tributed Cognition Theory [32], and Media Synchronicity Theory [33] has been used as a lens to examine the working
practices of distributed agile teams, including meetings (e.g., [34], [35]).

Since the start of the COVID-19 pandemic in January 2020, studies have focused on remote software teams given
the reality of many co-located or distributed teams moving to a fully remote model. While much of this research
has focused more broadly on the immediate impacts of transitioning to remote work, such as productivity impacts
[36, 37] and well-being of engineers [38, 39], the impact of remote work on collaboration effectiveness including
meetings has also been considered. For example, since remote working was adopted, the number of planned meetings
has increased, and the duration of meetings has reduced, with the net impact that less time is spent in meetings than
when the team was co-located [40]. These findings resonate with similar research on the impact of remote work on
the broader society [41]. It is expected that as part of the new work normal, fully remote teams will continue to be
commonplace as employers (e.g., Airbnb [42]) choose to fully support remote working or promote the use of hybrid
teams where some part of the team is co-located in an office and some team members continue to work remotely. For
such hybrid teams to succeed, it is recommended that they adopt a remote-work mindset [43] to ensure an inclusive
workplace where all staff can contribute and feel valued irrespective of whether they are located in the office or remote.

With remote work here to stay, the software engineering community must understand how remote software teams
function to identify and promote effective working practices. This understanding will benefit both remote teams
and hybrid teams adopting a remote-work mindset [43]. One specific aspect to investigate is how remote teams
collaborate effectively, as it is known collaboration (including communication and coordination) can be challenging
in a distributed work environment due to the distances (geographic, temporal, socio-cultural) involved [44] leading
to delays in work products in comparison to co-located teams [45]. Collaboration is a broad topic [46] so within this
SLR, we focus solely on meetings as meetings are vital to team success [47]. Specifically, this SLR aims to identify
what research has been undertaken on meetings involving remote software teams and to summarize this research to
benefit practitioners and researchers interested in this topic.

2.2. Related Literature Reviews

To the best of the authors’ knowledge, no existing literature reviews focus solely on meetings within the context
of software teams, let alone meetings in remote software teams. However, there are three literature reviews focused
on meetings that cut across industries and professions. Two consider meetings from research within the meeting
science domain [48, 49]. Geographic distribution is not a concern for either of these two papers. The third SLR
[50] covers only hybrid meetings researched in the Computer Supported Co-operative Work (CSCW) and Human-
Computer Interaction (HCI) fields. These three SLRs do not consider meeting dynamics due to the distribution of
attendees.

The 2018 literature review by Mroz et al. [48] provides an overview of the meeting science literature drawn
from 200 articles published in the preceding decade. The paper provides practical advice to ensure good meetings
with the advice grounded in meeting science research. As meeting science [15] examines what happens before,
during, and after the meeting, the good practices are categorized into these three distinct areas. For example, before
the meeting occurs, the organizers need to consider the meeting length, attendees, technology to use, goals, and
outcomes for the meeting. During the meeting, attendee responsibilities include avoiding perceived bad behavior such
as complaining or dominating communication. In contrast, leader responsibilities encompass following the agenda,
avoiding distractions and multi-tasking, and actively encouraging everyone to participate. After the meeting, meeting
minutes and action items should be sent out promptly, and feedback should be sought on the effectiveness of the
meeting. The paper ends with three suggestions for the future of meeting science. The first is to extensively use audio
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and video recordings of meetings to better analyze behaviors in situ rather than reported behaviors. Understanding
behaviors could lead to identification of interventions to improve the effectiveness of the meeting. The second is
to examine the role of technology in meetings for both meeting purposes and other purposes. The third is for the
identification of different theories. Arguably, researchers in the CSCW and the HCI fields have pursued the first two
suggestions in recent years through research such as the role of multi-tasking in remote meetings [51] and the parallel
use of chat in video conferences [52].

The more recent review by Allen et al. [49] summarizes the latest meeting science research by undertaking a
systematic literature review on meeting research in psychology and management sciences. This review identifies five
critical features of meetings: Leading, Interacting, Managing Time, Engaging, and Relating. Like Mroz [48], the
paper provides suggestions for practitioners on improving their meetings based on evidence from meeting research.
For example, amongst the advice offered, leaders should participate and consider the meeting modality likely to
achieve the meeting objectives. Within interacting, pre-meeting talk is recommended, and counterproductive meeting
behavior should be limited. Organizers should consider managing time by limiting the meeting load on attendees.
Meetings should be engaging to ensure the meeting purpose is relevant to attendees. Meetings often facilitate col-
league relationship-building, and the relating theme recognizes this. Cheerful humor can help but can make others
feel excluded if not careful. Amongst recommended future research was examining how technology such as Group
Support Systems and Communication technology can support all of the five identified meeting-related themes, espe-
cially considering that the future of work is expected to involve hybrid teams [53]. An additional focus area was to
examine the mismatch between a leader’s optimistic view of the meeting and the attendees’ view. This aspect should
be explored as research has shown that, for virtual and hybrid meetings, one critical factor related to a successful
meeting outcome is the motivation and engagement of attendees [54].

Notably, while these two reviews from the meeting science literature have findings that are relevant to the research
goals of this paper (e.g., practices for improving the effectiveness of meetings), neither takes into account the impact
that remoteness of attendees has on the meeting effectiveness. This is the research gap we address through this SLR.

Neumayr et al. [50] provide a systematic literature review that considers meetings in the broader hybrid collabora-
tion and meetings (HCM) area within the CSCW and HCI fields. The paper defines hybrid collaboration as collabora-
tive practices involving co-located and remote collaboration with synchronous and asynchronous work phases. Hybrid
meetings refer to video or audio-based meetings among co-located and remote participants. As the scope is limited to
HCM, fully remote meetings are expressly excluded from the results. Moreover, only publications within the ACM
Digital Library were considered. Among the 67 papers identified as relevant to HCM, the authors noted that most pa-
pers focused on workplace settings. Less than a quarter are based on ethnography/field research, with over half based
on experiments. Twelve of the 67 identified papers related to hybrid meetings, with most meeting research conducted
in laboratories. Each identified paper was presented within a taxonomy to indicate the size of the group investigated
in the paper, the number of locations/sites in which the group was dispersed, and whether the paper discussed asyn-
chronous work and synchronous work or both. This taxonomy was presented as one of the main outcomes within the
paper because terms such as hybrid, virtual, distributed, dispersed, and remote are used inconsistently across the HCI
and CSCW domains, leading to difficulties in finding papers relevant to a particular team construct and challenges in
understanding the exact team constructs discussed in a research paper. The authors request that researchers be more
explicit about the distributed team’s structure and locations and any localized sub-groups that form when presenting
research featuring distributed/hybrid/virtual teams. Amongst the future research recommendations is a call to focus
research on hybrid meetings within the workplace, given the expected rise in hybrid working in the post COVID-19
world. Moreover, hybrid teams have different working dynamics than fully co-located or fully remote teams; they
should also be investigated further. While this review has some relevance to our research goals in that it identifies
software tools used to facilitate hybrid meetings and so applicable also to remote teams, it does not consider meet-
ings where all participants are remote or consider factors relevant to our research such as good practices for effective
remote meetings. Additionally, it only uses the ACM Digital Library so thus excludes software engineering related
papers published in alternative libraries such as Scopus. In contrast, this SLR will use a wider set of data sources to
focus exclusively on papers related to software teams.

In summary, while these three reviews address some of the research goals for this paper, including best practices
on how to conduct effective meetings and the use of tools, they are not grounded in the context of remote meetings in-
volving software teams. We therefore believe our paper makes a unique contribution to existing literature on meetings
by focusing exclusively on meetings involving fully remote software teams.
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3. Study Design

This study follows Kitchenham’s [12] guidelines for undertaking a systematic literature review. We first planned
the literature review by identifying the need for a review (Section 2), articulating the research questions (Section 3.1)
and authoring a research protocol. We subsequently conducted the review by identifying the data sources (Section
3.2), selection criteria (Section 3.3), and selecting the primary studies (Section 3.4). Finally, we undertook quality
assessment (Section 3.5) and data extraction (Section 3.6) steps on the primary studies before analyzing the data and
presenting the results (Sections 4 and 5).

3.1. Research Questions

This research focuses on synchronous online meetings involving fully remote software development teams. To
help our goal of achieving a comprehensive understanding of the experiences of such meetings, we identified the
following four research questions:

• RQ1:What are the perceived benefits to meeting remotely? Understanding the benefits of remote meetings helps
assess their value for software teams. Do these meetings facilitate better team coordination, communication,
and collaboration compared to traditional methods, or are there specific areas where they excel?

• RQ2: What challenges have teams encountered in remote meetings? Identifying problems with remote meet-
ings allows us to explore potential drawbacks. Are there technical challenges hindering communication? Do
these meetings lead to reduced team engagement or a lack of focus?

• RQ3: What practices do teams employ to improve the effectiveness of remote meetings? Exploring best prac-
tices provides actionable insights for teams. What strategies have other remote software teams implemented to
improve the effectiveness of their online meetings?

• RQ4: What is the role of tools in supporting and facilitating remote meetings? Understanding the role of tools
helps determine their impact on meeting effectiveness. Do different online tools, such as video conferencing or
collaborative platforms, influence team engagement and overall meeting outcomes?

3.2. Sources

Three databases were used to identify relevant studies: IEEE Xplore, ACM Digital Library, and Scopus. These
databases were selected because these three databases index publications from well-regarded software engineering
conferences and journals such as the International Conference on Software Engineering (ICSE), ACM Transactions
on Software Engineering and Methodology (TOSEM), and the Information and Software Journal (ISJ) as well as more
human-centered research focused venues such as the ACM Conference on Computer-Supported Co-Operative Work
(CSCW) and ACM CHI Conference on Human Factors in Computing Systems (CHI).

To include as many relevant studies as possible, we used several keywords and their synonyms in our search string.
Firstly, we used “software engineering OR software development” to limit the scope of the results to those pertinent to
software engineering. Secondly, we used “meeting or remote work or videoconference” to identify papers potentially
relevant to meetings. Videoconference was used as a synonym for meeting, as the term videoconference implies
an online meeting. Thirdly, we used “remote or hybrid or virtual or distributed” to identify the dispersion mode of
the software team. We purposefully used multiple terms to identify research potentially related to remote teams as
researchers are inconsistent in how they describe a team’s dispersion model [50]. Using multiple terms helped us
identify papers that used the term virtual to describe a remote team, for example. Table 1 summarizes the search
string used for each in-scope database.

The results from each database were saved in a Google Sheet and stored securely on a shared drive. For each result,
the title, keywords, authors, abstract, year of publication, and URL to the paper were captured inside the Google Sheet.
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# Database Search String Date Query
Executed

#Results

1 IEEE
Xplore

(“software development” OR “software engineering”)
AND (“meeting” OR “remote work” OR “videoconfer-
ence”) AND (“remote” OR “hybrid” OR “virtual” OR “dis-
tributed”)

2 May 2022 336

2 ACM DL [[Abstract: “software development”] OR [Abstract: “soft-
ware engineering”]] AND [[Abstract: “meeting”] OR [Ab-
stract: “remote work”] OR [Abstract: “videoconference”]]
AND [[Abstract: “remote”] OR [Abstract: “hybrid”] OR
[Abstract: “virtual”] OR [Abstract: “distributed”]]

5 May 2022 36

3 Scopus (“software development” OR “software engineering”)
AND (“meeting” OR “remote work” OR “videoconfer-
ence”) AND (“remote” OR “hybrid” OR “virtual” OR “dis-
tributed”)

5 May 2022 413

Table 1. Data sources

3.3. Selection Criteria
To determine which of the search results should be included in the study, we used the following inclusion and

exclusion criteria.

Inclusion criteria

• Entire article written in English.

• Published after Jan 1st, 2000. Since remote work practices became more widespread in the mid-2000s, we fo-
cused on literature published after January 1st, 2000, to capture the most relevant research in the then emerhging
and now evolving field.

• Paper must be related to remote software teams and meetings.

• Paper must discuss meetings and at least one of the topics of interest: remote meeting benefits, meeting prac-
tices, problems experienced, or tools used to support the meeting.

• The type of team observed in the paper is a fully remote team.

Exclusion criteria

• The type of team observed in the paper is not fully remote, e.g., some people are co-located in one location,
others are either in single or multiple different locations or everyone is co-located.

• The topic is collaborative work rather than meetings, e.g., pair programming.

• The study focuses on professional software development teams, excluding studies solely involving students in
academic settings (e.g., university courses).

• Paper is unavailable online.

• Format of the paper is not PDF.

• The paper is a conference abstract.

• Duplicate papers.

We included studies from various academic sources, such as peer-reviewed journals, conference proceedings, and
workshops. We excluded systematic reviews and mapping studies to avoid redundancy and focus on primary research
studies.
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3.4. Review Execution

Once we completed the initial search, we undertook a two-step review process and snowballing to determine the
final set of papers to include in the study. The initial query resulted in the identification of 785 search results in total
across the three databases: IEEE Xplore, ACM Digital Library, and Scopus. Subsequently, the first two researchers
reviewed the results to determine which papers should be included in this systematic literature review based on the
inclusion and exclusion criteria. A two-stage process was followed to identify the initial shortlist of papers potentially
in the scope of the review:

• First Review: in the first filter, the abstract of each paper was reviewed to determine whether it should be
considered further. In the IEEE Xplore database, a total of 336 articles were reviewed, out of which 26 papers
were accepted, and 311 articles were rejected. In the ACM Digital Library (ACM DL), 36 papers were assessed,
with 10 papers being accepted, and 26 papers being rejected. Moving on to the Scopus database, 413 articles
were reviewed, and 163 papers were accepted, leaving 250 papers rejected. Overall, across all three databases,
the final number of accepted papers was 199, while 586 papers were rejected.

• Second Review: in the second filter, subsequently, the full paper was briefly read to consider whether it should
be considered further. Duplicates and inaccessible papers were removed at this stage, also. See Figure 1 for
details on the numbers accepted and rejected for each database.

Each researcher reviewed approximately half of the papers at each stage. In some cases, it was not immediately
apparent whether the paper should be included. In these cases, a discussion took place between the two researchers to
decide whether to include the paper or reject the paper. In the case of uncertainty in Stage 1, it was accepted, and the
decision was re-considered in the second stage, when the paper would be read in more detail.

Three difficulties faced in these two stages of the review process were determining: (i) whether the teams discussed
in the paper were fully remote or instead some form of hybrid team, (ii) whether meetings were covered in the paper,
and (iii) whether the meeting attendees were software teams or more general information workers. The abstract was
often ambiguous both with regard to the team structure and the types of communication or coordination covered in
the research. The nature of the work performed by a team or organization under study in a paper was sometimes not
mentioned, so it was not always clear if the research was in the context of a software team. We, therefore, decided to
err on the side of caution and carry such papers forward into the second stage for a more detailed review of the paper’s
content. Even when reading the paper’s full content, it was sometimes difficult to determine the type of team structure
within a paper, and discussion was required between the two reviewers to determine if a paper was discussing a fully
remote software team.

Figure 1. Results of Second Review

This two-stage process resulted in 19 shortlisted papers to consider for this SLR.
After applying the snowballing technique, we were left with 32 studies. Following a quality assessment process

(detailed below), two studies were excluded, resulting in a final set of 30 studies for review. Table A.7 contains the
complete list of the included studies.
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Despite the increased interest in remote work driven by the recent COVID-19 pandemic, the number of selected
studies is low. This perhaps reflects the lack of studies on meetings within software development more generally,
an observation supported through a search of the IEEE Computer Society Digital Library (a subset of IEEE Xplore
containing venues such as ICSE and TSE) that found only 30 papers related to meetings and software teams published
between 2000 and 2022.

3.5. Quality Assessment

As recommended by Kitchenham [12], we assessed the quality of each shortlisted study. The goal of this quality
assessment was to help interpret the findings of each selected paper. We purposefully used the quality assessment out-
lined in [55] as this is a popular quality assessment tool commonly used in SLRs [56]. The eleven quality assessment
criteria are grouped under four categories:

• Reporting: Relates to the quality of the reporting of a study’s rationale, aims, and context.

• Rigor: Looks into the rigor of the research methods used in the study.

• Credibility: Examines the credibility of the findings in terms of validity and meaningfulness.

• Relevance: Assesses whether the study is relevant to the academic community and/or industry practitioners.

Each study was scored against each of the criteria with either a 1 when it met the criteria or a 0 when it did not.
This led to each paper receiving a total score of between 0 and 11 inclusive. The specific criteria in each category are
listed in the supplementary material. The results are available in the supplementary material. We decided to exclude
two papers that had low total scores (<= 3). These two papers were opinion papers. This left 30 papers for the final
set of papers and listed in Table A.7 within the Appendix.

The first two authors independently undertook the quality review. Each researcher separately scored the papers
within a Google Sheet. The two researchers then reviewed the results. No differences were found. The quality
assessment for each of the 30 papers is shown in the Appendix in Table A.8.

In analyzing the quality assessment results, we noted that none of the studies met QA6. This is possibly due to the
nature of the studies included in the final set, as they did not run experiments requiring control groups. Additionally,
the majority of papers did not score against QA9. The authors of these papers did not discuss their relationship
with the study participants, so it is unclear if this relationship could have affected the results. Particularly, in some
cases (e.g., [S5], [S23]), the authors and participants worked for the same company, so it was unclear what the exact
relationship was. We would have expected some discussion in such cases.

Generally, the papers scored highly on the quality assessment, with 19 of the final 30 papers scoring 9 or above
out of the possible 11.

Category #Item Assessment Criteria
Reporting QA1 Is the paper based on research (or is it a “lessons learned” report based on an expert opinion?)

QA2 Is there a clear statement of the research aims?
QA3 Is there an adequate description of the context in which the research was carried out?

Rigor QA4 Was the research design appropriate to address the aims of the research?
QA5 Was the recruitment strategy appropriate to the aims of the research?
QA6 Was there a control group with which to compare treatments?
QA7 Was the data collected in a way that addressed the research issue?
QA8 Was the data analysis sufficiently rigorous?

Credibility QA9 Has the relationship between researcher and participants been adequately considered?
QA10 Is there a clear statement of the findings?

Relevance QA11 Is the study of value for research or practice?

Table 2. Quality Assessment Criteria (from [55])

8
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3.6. Data Extraction
We firstly extracted common metadata for each selected study. This consisted of:

• Paper Name

• Paper Authors

• Date of publication

• Publication venue

Subsequently, following the recommendations in Petersen [57], we classified each paper using topic-independent
(e.g., Publication Venue) and topic-dependent (e.g., Type of Meeting) classifications. As we are unaware of any
previous classification scheme used in SLRs related to meetings, we defined our own classification scheme based on
our research questions and examination of the selected studies. Table 3 summarizes the scheme used. The values for
the topic dependent classifications were determined by the first two researchers through reading the final set of papers,
identifying a number of distinct values and subsequently discussing and agreeing on the final values.

Each paper was read in its entirety to determine the most appropriate classification. The classifications were
stored in the same Google Sheet as the selected set of studies. The first two researchers performed the classification
independently. They then met and resolved any differences to determine the final classification.

Classification Potential Values
Topic-independent classification
Publication Venue Journal, Conference, Workshop
Research Type Evaluation research, Solution proposal, Validation research, Philosophical paper,

Opinion paper, Experience paper
Research Method Evaluation Research (Industrial Case Study, Controlled experiment with practi-

tioners, Practitioner targeted survey, Action research, Ethnography), Validation
Research (Simulation as an empirical method, laboratory experiments, Prototyp-
ing)

Topic dependent classification
Research setting Workplace, Laboratory, Open Source Software Project
Primary paper topic Meetings, Impact of COVID-19, Productivity, Collaboration
Type of meeting General, Project meetings, agile ceremonies, agile retrospective, Technical, De-

sign, Ideation, Requirement interviews, Client meetings, Maintenance
Contributions Meeting experiences, Tool design requirements, Tool use, Recommendations

Table 3. Classification of papers

For the Primary paper topic, we identified four different categorizations since we included papers that covered
remote meetings even if remote meetings were not their primary topic. Some papers focused on remote collaboration
more generally (while including findings related to remote meetings), whereas others were solely focused on remote
meetings. Other papers were focused on the broader impact of COVID-19 on software teams (e.g., [S11]) or the
productivity of individuals or teams (e.g., [S2]), yet still discussed remote meetings.

Some of the papers covered multiple types of meetings in which case we captured all the mentioned types. We
categorized the type of meeting as General in cases where the specific type of meeting was not mentioned, but it
was implied that it was some kind of general meeting involving the team. We also categorized a paper as covering
agile ceremonies when a number of ceremonies were mentioned (e.g., Daily Stand-Ups, Planning meetings) or the
paper used the term (or a synonym of) agile ceremony. If a paper only covered one type of agile ceremony, then we
categorized its meeting type with the specific agile ceremony. Design was used when the paper explicitly discussed
software design or architecture, Maintenance was for meetings where the ongoing maintenance of a piece of software
was discussed, while Technical was used for meetings discussing technical aspects of a product such as bugs or
technical issues or challenges.

9
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Within the contributions classification, we considered Meeting experiences to capture information about the good
or bad of remote meetings, Tool design requirements for when a paper made recommendations on designing tools
to support meetings, Tool use for discussing the use of a tool in a reasonable level of detail (as opposed to just
naming a tool), and Recommendations on good practices for effective remote meetings. Some papers made multiple
contributions which were all captured in the data extraction process.

3.7. Data Analysis

In addition to data extraction, inductive thematic coding [58] was performed on each of the final papers to help de-
termine the specific tools used, benefits, challenges and good practices of remote meetings. The same two researchers
who completed the previous steps undertook the coding. Each paper was downloaded from its source database and
imported into MaxQDA [59] prior to coding. One researcher coded all the papers, in the process producing a code-
book. A second researcher reviewed the coding and codebook. Any disagreements were discussed in detail before
coming to a consensus on the codes and coding resulting in updates to the coding of the impacted papers. The codes
were then placed onto a Google Jamboard and grouped to form an affinity map to determine themes as agreed by the
two researchers. The results of this coding process was used to help answer all of the research questions.

3.8. Supplementary Material

The extracted data from the search results are available along with the generated codebook and affinity map. This
supplemental data has been provided alongside this manuscript.

4. Results

This section answers the four research questions posed earlier. The answers draw upon the finalized set of 30
papers identified through the process described in Section 3 and listed in Table A.7.

4.1. Overview of Primary Studies

In examining the results of the data extraction process described in Section 3.6, we are able to show summaries
about the set of final studies, including trends for numbers published per year, primary topic, type of meeting, research
type and method, and research contribution.

4.1.1. Publication per year
Figure 2 shows the papers published by year per publication venue. Conferences are the most popular venue by

far. Additionally, most papers have been published since 2020, with only 8 published in the 19 years prior to 2020.
The impact of the recent COVID-19 pandemic has likely driven research interest in remote software teams hence the
uptick in publications since 2020. For example, papers [S1, S2, S3] were all published after 2020 and relate to remote
team work during the COVID-19 pandemic. It is unclear why there has been little research in remote software teams
prior to 2020.

Figure 2. Publication venue by year
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4.1.2. Primary topic of paper
The papers included in the research covered various topics. Most studies (13 in total) examined the impact of

COVID-19 on different aspects. Similarly, 13 studies focused on remote meetings, highlighting their significance
during the pandemic. Additionally, three studies delved into the theme of collaboration, exploring its effects and
challenges. Lastly, one study concentrated on productivity research. It is worth noting that both “Meetings” and the
“Impact of Covid-19” emerged as the most popular primary topics of study, while other less prevalent issues were
related to collaboration and productivity.

4.1.3. Type of meeting
Papers vary by the type of meeting studied, such as a type of agile ceremony (e.g., Daily Standup, Retrospective),

more generalized meetings (e.g., Team Meetings), or specific types of meetings, such as Design meetings. As shown
in Figure 3, within the finalized set of papers, the most commonly studied remote kind of meeting was General meet-
ings, with 16 studies dedicated to this category. Agile ceremonies followed closely behind, with 9 studies exploring
them. However, more specialized meetings, such as design meetings, technical meetings, agile retrospectives, client
meetings, and maintenance meetings, received comparatively less attention, with few studies discussing these types
of meetings.

Figure 3. Type of Meeting Studied

For the more specialized types of meeting:

• Three papers ([S6], [S8], [S27]) discussed software design meetings. Two papers considered tool support,
whereas the other was more focused on the outcomes of a remote design meeting. In [S27], the use of a
novel VR tool accessed via the Oculus Quest headset was used to meet remotely and to help design a technical
solution. [S6] observed an in-person design meeting to provide design recommendations for tools to support
remote design meetings. Finally, in [S8], a laboratory experiment was conducted to determine the impact of
physical distance on design sessions using a design thinking approach.

• Three papers ([S24], [S25], [S26]) discussed technical meetings in the context of open-source projects with a
focus on quantitative aspects of the meeting, such as the number of attendees and number of active participants.
These papers did not discuss qualitative aspects of meetings, such as challenges and good practices.

• A novel tool to support agile retrospectives was examined in [S9]. The tool was designed to focus on root-cause
analysis, a technique sometimes used in agile teams as part of their retrospectives [60].

• Recurring software maintenance meetings were the subject of a case study [S26]. This type of meeting is where
the product leads regularly meet with other invitees as necessary to discuss emerging issues and new directions
for a product.

4.1.4. Research type and method
The selected papers in this research exhibit a diverse distribution of research types, with the majority falling under

Evaluation Research (21 studies). Experience Reports and Validation Research are closely behind, each represented
by three studies. Additionally, there are two Opinion papers and one Philosophical study.
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Evaluation Research is the most prevalent type, focusing significantly on industry settings. Among the Evaluation
Research papers, three studies specifically examined open-source software projects (OSS), while the rest were con-
ducted within an industry context. Experience Reports (represented by pieces [S7], [S18], and [S27]) were centered
around industrial projects, providing valuable insights into real-world applications.

Validation research, which contrasts with Evaluation Research by taking place in a laboratory setting rather than
an industry environment, comprises only three papers ([S8], [S14], [S15]). This demonstrates that research conducted
within an industry setting is the prevailing approach when studying remote meetings.

The two Opinion papers ([S19], [S20]) incorporated literature reviews to substantiate their viewpoints, offering
valuable perspectives on the subject matter. On the other hand, the philosophical paper ([S6]) delved into design tools’
essential capabilities in supporting distributed design.

Notably, the research excluded papers that focused on meetings held in academic or classroom settings, resulting
in a greater emphasis on Evaluation Research, which is more relevant when investigating industry practitioners. In
fact, out of the 30 papers, 21 were situated within an industrial setting, with 18 under the Evaluation Research category
and the remaining three being Experience Reports.

All the papers selected were original research rather than pure replication studies. However, the goal of the form
[S17] was to validate previous research on the impact of COVID-19 on agile software teams, setting it apart from the
other studies, which aimed to produce new findings rather than validate existing ones.

The case study is the most popular research method, with 11 studies, closely followed by a survey with 10 studies
and then interviews with 3 studies. Prototyping ([S14], [S15]) and experiments ([S8]) were little used.

4.1.5. Research contributions
The research contributions within the selected papers were categorized as follows: Meeting Experiences (13 stud-

ies), Recommendations (10 studies), Tool Design Requirements (6 studies), and Tool Use (6 studies). It is important
to note that a single paper might present multiple research contributions. For instance, paper [S8] discusses meeting
experiences, tool use, and tool design requirements within its study.

Most papers provided insights into meetings’ positive or negative aspects, focusing on Meeting Experiences.
Following this, many pieces offered valuable recommendations for enhancing remote sessions. However, relatively
fewer papers delved into the Use of Tools, which might explain the lower numbers for Tool Design Requirements and
Tool Use categories.

4.2. RQ1: What are the perceived benefits to meeting remotely?

33% of the papers (10) discussed the perceived benefits of remote meetings compared to co-located or hybrid
meetings. We grouped these benefits into seven categories (Table 4), each ordered according to the most common
benefit found in each study.

Some of these benefits arise because of the necessity for all remote meeting attendees to use technology to par-
ticipate in the remote meeting thus, the technology affords the benefit. For example, participating in parallel chat is
only possible when a device is readily available. This may not be the case when meeting in a traditional meeting room
due to a lack of equipment or cultural norms dictating laptops and tablets are not to be used. Likewise, it is easier
to multitask and potentially more socially acceptable when joining the remote meeting via a laptop or desktop in a
private workspace (e.g., at home), as other attendees cannot see other participants’ screens.

The use of technology to attend remotely also makes it easier to attend meetings. No travel is required as people
can join from their personal workspace. There are no room size limitations that may occur in an office building, so
more people can choose to attend. Likewise, it appears more socially acceptable to leave a meeting when it is online
[S17].

The selected papers noted that remote meetings feel more effective than co-located meetings. Identified reasons
for improved effectiveness included scrum meetings being more factual and goal-oriented [S16], more focused [S28],
improved meeting discipline such as note-taking and meeting minutes [S1], and more efficiently run [S20].

Some of the papers noted that reduced time was spent in meetings [S19] due to either a reduction in meetings
[S11], [S28] or shorter meeting duration [S28], and this reduced time was considered a benefit in their studies. This
was considered a benefit in some papers, although, as noted in [S19], this reduced duration could result in less
information exchange between team-members so it could be considered a risk to team effectiveness.
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One study also noticed that, as everyone joined remotely, there was more egalitarian information diffusion taking
place amongst the participants [S11]. There is no opportunity for side conversations involving people who attend in
person before or after the meeting.

One study that considered using a Virtual Reality environment to host the meeting [S27] identified improved
ideation due to the immersive and realistic workplace environment in which the meeting was held.

# Benefit Description
1 More effective The meeting has an identified objective, and the conversation stays on point. There

is less social talk and a greater focus on the topic under discussion.
[S1], [S16], [S20], [S28]

2 Reduced time spent in
meetings

Meetings are shorter in length or not as frequent in comparison to in-person meet-
ings.
[S1], [S11], [S19], [S28]

3 Easier to attend Travel is not required to join the meeting so easier for participants to attend.
[S17], [S28]

4 Easier to multitask Participants are able to multitask more effectively when joining a meeting re-
motely.
[S4], [S20]

5 Egalitarian information
diffusion

Everyone joins remotely so there is no additional information transferred due to
in-person conversations prior or post the meeting.
[S11]

6 Support for Parallel
chat

As participants join the meeting via a device, it is easier to use parallel chat either
directly within the conference software or via a dedicated chat tool.
[S23]

7 VR improves ideation Attending a remote meeting using Virtual Reality headsets improved ideation due
to the ability for playfulness (e.g., falling through the air) made possible by VR
software.
[S27]

Table 4. Benefits of Remote Meetings

4.3. RQ2: What challenges have teams encountered in remote meetings?

Of the papers examined, 46% (14) described problems in remote meetings. In Table 5, these problems were
classified into six categories: Technology’s Role, Excessive Meetings, Collaboration Effectiveness, Reduced Team
Socialization, Unclear Team Social Norms, and Personal Impact. The respective papers extensively discuss and
support each category, and each problem is ordered according to the most common problem found in each study.

The technology that is used can undermine remote meetings. On the one hand, undesirable problems in the
functioning of the technology, such as network connectivity interruptions, audio or video glitches, and software com-
patibility issues, can disrupt the flow of communication and impede effective collaboration [S28], [S7], as participants
may encounter difficulties joining the meeting or struggle to hear and see others. Such technological issues are found
sometimes to generate frustration, diminish engagement, and result in less productive meeting experiences. On the
other hand, even if the technology is functioning as desired, it can still introduce distractions during important meet-
ings or ceremonies, diverting participants’ attention and hindering meeting effectiveness, for instance, because chat
activity distracts people from conversation taking place [S4], [S23]. Participants also may be tempted to multitask or
face interruptions from other digital devices, compromising their focus and overall engagement [S13].

Excessive meetings are a common hurdle in organizations caused by interdependent tasks requiring frequent col-
laboration. This can lead to unproductive and stressful meetings [S2], [S10], disrupt workflow, and hinder productivity
[S28]. However, according to Table 4, a potential benefit of remote work is reduced meeting time. Remote meetings
may be shorter or less frequent than in-person meetings.
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Regarding collaboration effectiveness, teams faced communication challenges during online meetings, particularly
in perceiving remote participants’ reactions, gestures, and facial expressions [S8], since online participants often
struggled to detect and interpret non-verbal cues as they would normally in face-to-face interactions [S1], [S21]. This
difficulty posed challenges in accurately interpreting and responding to communication nuances, which in turn led to a
reduction in attention and engagement during virtual meetings [S22], [S28] as well as potential breakdowns in shared
knowledge and understanding. To compensate, disruptions, parallel conversations, and overlapping speech frequently
occurred, further complicating effective meeting communication [S13].

The shift to remote settings also was observed to lead to a reduction in spontaneous interactions, which, in turn,
hampered casual conversations that are vital for fostering work relationships, social connections, and career advance-
ment opportunities [S1], [S19], [S29]. The absence of face-to-face interactions makes it challenging to engage in
informal chats, impacting the overall dynamics of remote work environments.

Another issue in remote meetings is multitasking, which can be perceived as disrespectful and hinder effective
communication. While sometimes such parallel activities are useful (see Section 4.4.1), when participants engage
in multiple tasks simultaneously during meetings, it can diminish their focus and engagement and potentially lead
to miscommunication and reduced collaboration [S4]. Furthermore, some individuals rely heavily on chat, while
others prefer verbal communication. Such mismatching expectations regarding how and when to use chat can create
a disjointed experience and hinder effective information sharing [S23].

Finally, the demands of remote meetings—especially when multitasking is involved—can adversely affect well-
being and productivity [S4]. Zoom fatigue is real [61] and constantly switching between tasks and dealing with
multiple distractions can yet more quickly lead to exhaustion, decreased focus, and heightened risks of burnout [S7].

# Problem Description
1 Technology’s Role Technology use can undermine remote meetings through technical issues and

distractions. Problems such as network connectivity interruptions, audio/video
glitches, and software compatibility disrupt communication. Distractions from
chat activity and multitasking also hinder engagement and meeting effectiveness.
[S1], [S4], [S7], [S8], [S13], [S19], [S20], [S21], [S22], [S23], [S28]

2 Excessive Meetings The prevalence of excessive meetings is a pervasive issue, wherein tightly coupled
tasks necessitate scheduled meetings, resulting in a high volume of often ineffec-
tive and stressful encounters.
[S1], [S2], [S3], [S10], [S19], [S20], [S28]

3 Collaboration Effec-
tiveness

The team encountered communication challenges in online meetings, includ-
ing difficulty perceiving remote individuals’ reactions, gestures, and facial ex-
pressions, leading to uncertainty regarding shared knowledge and understanding.
These issues often resulted in disruptions, parallel conversations, and overlapping
speech.
[S1], [S8], [S13], [S19], [S21]

4 Reduced Team Social-
ization

Reduced spontaneous interactions in remote settings hinder casual conversations,
impacting work, social life, and career advancement opportunities.
[S1], [S19], [S29]

5 Unclear Team Social
Norms

Multitasking in remote meetings can be disrespectful and hinder communication.
Participants have differing chat usage expectations, causing difficulty finding rele-
vant information. Explicit norms and designated moderators are needed.
[S4], [S23]

6 Personal Impact Multitasking in remote meetings might cause fatigue, affects well-being, and poses
risks of burnout and decreased productivity.
[S4], [S7]

Table 5. Problems encountered in Remote Meetings
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4.4. RQ3: What practices do teams employ to improve the effectiveness of remote meetings?

Our research has identified 11 papers (37% of the total articles surveyed) addressing implementing good practices
in remote meetings. These papers offer insights into practical strategies for effectively conducting remote meetings,
covering various aspects of the meeting process (pre, during, and post-meetings), as illustrated in Figure 4. They also
shed light on the technological, cultural, and social aspects of remote meetings, as depicted in Figure 5.

4.4.1. Meeting Process
Figure 4 provides a visual representation of the meeting process as organized in four phases similar to the phases

identified by Mroz et al. [48], highlighting per phase the good practices identified in meeting design, pre-meeting
preparations, the conduct of meetings, and post-meeting actions.

Figure 4. Good Practices: Meeting Process

The studies analyzed in this study highlight the importance of minimizing unnecessary meetings to optimize
employees’ time management and overall productivity [S4] [S13]. To achieve this, it is recommended to prioritize
critical discussions, utilize alternative communication channels (such as email or instant messaging), and consolidate
related topics into fewer, more purposeful meetings. Regularly evaluating recurring meetings is also advised to avoid
redundancy and promote operational efficiency.

To enhance meeting efficiency, careful consideration should be given to the duration of meetings and the inclusion
of breaks to combat meeting fatigue and sustain participant engagement [S4]. For efficient meetings, clear agendas,
prioritization of essential topics, adherence to time constraints, and incorporating intermittent breaks. These practices
enable participants to maintain focus and mental energy throughout the meeting.

Daily meetings between managers and new hires are crucial in establishing a supportive onboarding process in
remote work environments [S21]. These meetings allow managers to clarify expectations, provide guidance, address
questions, and build rapport with new team members. By nurturing strong relationships and facilitating integration,
managers contribute to successfully assimilating new hires into the remote team [S13].

During remote meetings, several practices can enhance effectiveness and productivity. Aligning discussions and
activities with meeting objectives is crucial [S19]. Additionally, incorporating breaks into meetings [S4] [S19] helps
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combat meeting fatigue and sustain participant engagement. Allowing for positive multitasking [S4] [S10] acknowl-
edges the reality of remote work environments, where participants may engage in light multitasking during less critical
parts of the meeting.

Two critical practices are post-meeting summaries and incorporating chat highlights in meeting recaps [S23]. Post-
meeting summaries document key points, decisions, and action items, promoting understanding and accountability and
serving as a reference for future follow-ups. Chat highlights in meeting recaps ensure that relevant links and topics
requiring further attention or discussion are not overlooked, facilitating continuity and progress beyond the meeting.

4.4.2. Technological, Cultural, and Social Aspects
Figure 5 visually presents the identified practices in remote meetings’ Social, Cultural, and Technological Aspects.

Figure 5. Good Practices: Social, Cultural and Technology Aspect

The significant changes brought by remote work have redefined collaboration and communication for individuals
and organizations [62]. As technology advances, examining how technology usage, cultural norms, and socialization
interact within the remote work environment becomes crucial [62].

Technology Usage: Ensuring accessibility for all participants is a critical aspect of remote meetings. Two prac-
tices that address accessibility concerns are providing text descriptions and visual content during video calls and the
availability of recorded meeting sessions.

Providing text descriptions and visual content in video calls is particularly important for accommodating individ-
uals with hearing or visual impairments. By including text descriptions of important visual elements and allowing
time for participants with disabilities to respond, remote meetings become more inclusive, ensuring that everyone
can actively participate. Studies [S8] and [S23] support the significance of providing equal access to information and
opportunities for individuals with diverse communication needs.

To enhance the effectiveness of remote meetings, it is recommended to monitor chat functionalities for asyn-
chronous questions and address them respectfully. As supported by research [S23], this practice allows participants to
ask questions or seek clarifications outside the main conversation flow, promoting active engagement and knowledge
sharing. By acknowledging and responding to these questions respectfully, remote meeting organizers can foster a
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collaborative environment and ensure that participants’ queries are addressed, contributing to the overall success of
the meeting.

Recorded meeting sessions benefit participants who require additional processing time or have scheduling con-
flicts. By making recorded sessions available, participants can review the meeting at their own pace and convenience.
This accommodates individuals with varying processing speeds and allows those with scheduling conflicts to stay
engaged and informed. Research [S7] treats recorded sessions as an effective way to promote equal access and partic-
ipation in remote meetings.

By implementing these practices, remote meeting organizers can create an inclusive environment where all par-
ticipants have equal opportunities to contribute and engage. Ensuring accessibility in remote meetings is essential for
promoting diversity, equity, and inclusion, supporting the principle that everyone should be able to participate fully in
collaborative activities, regardless of their abilities or circumstances.

Cultural Aspects: To facilitate effective remote meetings, some practices can be implemented. Firstly, it is im-
portant to discourage off-topic chat during meetings, according to the [S23] study. Off-topic discussions can divert
participants’ attention and hinder the productivity of the meeting. Setting clear expectations and reminding partici-
pants to stay focused on the agenda can minimize off-topic chat, ensuring that the meeting stays on track and objectives
are achieved [S23].

Encouraging active contributions from all participants is another practice. Creating a supportive environment
where everyone’s input is valued makes participants more likely to engage in the meeting actively. This can be
achieved by explicitly encouraging individuals to share their thoughts, ideas, and concerns [S4]. Research [S23]
suggests that when participants feel their contributions are valued, they are more likely to actively participate and
provide meaningful input, leading to more productive discussions and decision-making processes.

Promoting inclusive engagement is important to ensure all participants have equal opportunities to contribute and
be heard. This can be achieved by adopting practices that accommodate diverse communication needs and styles. For
example, providing alternative participation means, such as allowing participants to contribute via chat or providing
designated speaking turns, can help create an inclusive meeting environment [S23]. By considering participants’
different preferences and abilities, remote meetings can foster a sense of belonging and ensure that everyone’s voice
is valued.

Lastly, setting expectations and rotating moderator duties can help create a balanced and participatory meeting
environment. By clearly communicating the roles and responsibilities of the moderator and rotating this role among
participants, everyone has a chance to lead and facilitate the meeting. This distributes the workload and promotes a
sense of ownership and accountability among the participants [S23].

Implementing these practices can contribute to more effective and engaging remote meetings, where participants
feel valued, included, and actively contribute to the meeting’s objectives. Remote meetings can achieve better out-
comes and enhance team collaboration and productivity by fostering a collaborative and inclusive environment.

Social Aspects: As we already mentioned as a negative consequence of remote meetings, remote work raises
concerns about potential reductions in social interaction and the sense of community prevalent in traditional in-person
work environments. To counter these concerns, two practices were identified: limiting complex tasks to co-located
teams [S8] and promoting physical socialization meetings for remote workers in hybrid models [S13]. Assigning
complex tasks to co-located teams —or at least teams that are in the same time zone or within a narrow band of time
zones— capitalizes on face-to-face collaboration, facilitating seamless coordination. Further, socialization meetings
that are in person allow remote workers to foster social connections and strengthen team cohesion. These practices
can potentially optimize team dynamics, productivity, and employee satisfaction.

When in-person events are not possible, it is still important to address team socialization. Two practices were
identified: scheduling informal events [S19] and striking a balance between work meetings and social events for
onboarding and maintaining connections [S18]. Informal events promote camaraderie and bonding among team
members, contributing to enhanced team performance. Balancing work and social events is particularly beneficial
for onboarding new members and nurturing ongoing connections. Social activities such as virtual team lunches and
happy hours facilitate relationship-building and foster a supportive team environment, ultimately strengthening team
dynamics, engagement, and performance.
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4.5. RQ4: What is the role of tools in supporting and facilitating remote meetings?

Within the 30 papers, 66% (20 papers) mentioned tools. Remarkably, ten papers did not mention any specific tools
related to meetings which seems surprising given the necessity of tools to facilitate remote meetings.

The rationale behind selecting specific tools was generally not described except for the studies that investigated
experimental tools. The paper [S27] was an exception, which explained the decision to utilize Google Slides for
remote design thinking sessions based on participants’ familiarity with presentation software, real-time collaborative
editing capabilities, and helpful features like graphical tools for drawing tasks.

Within the final papers, we observed that tools were used to:

• Mediate the remote meeting, i.e., video conferencing.

• Present pertinent information.

• Capture information, e.g., sketches.

• Improve meeting effectiveness or inclusiveness

Overall, the use of commercial and experimental tools highlights the diverse approaches employed to support
meetings in remote software development teams.

4.5.1. Mediate the remote meeting
Given the evident reliance on communication tools to facilitate collaboration among remote teams [63], it is un-

surprising that most of the papers referenced video conferencing tools for mediating remote meetings. Two papers
referred to conference systems without specifying the particular video conference system employed. Table 6 summa-
rizes the video conferencing tools mentioned in the papers.

Two papers discussed the potential use of VR. A paper from 2000 [S15], discussed an attempt to use VR to fa-
cilitate a design meeting but found the technology was unstable so had to test a simpler, non work-related activity. A
second, more recent paper [S27] presented an industry case study that employed a customized Virtual Reality applica-
tion and VR headsets to facilitate collaboration among meeting participants within a virtual environment resembling a
work site. This immersive environment enhanced participants’ sense of collaboration within the simulated work site.

In addition to discussing VR, [S15] considered the use of a commercial tool available at the time of the study
(GroupSystems OnLine) for facilitating synchronous meetings. It noted helpful features such as showing the name,
photo and number of contributions made by each participant. This latter feature allowed the facilitator to decide when
to finish the meeting based on reduced number of contributions. It also considered how the same tool could be used
to support asynchronous meetings which it defined as an ongoing meeting (initiated via an initial kick off meeting) to
complete a specified task.

In the context of meetings within open-source software projects, three papers ([S24], [S25], [S30]) utilized Internet
Relay Chat (IRC), a chat-based tool, for real-time meetings and general project communication. This contrasts with
the papers concerning industry settings where chat tools were not mentioned as being the mediation tool in meetings.

Meeting organizers can spend much time organizing remote meetings not only by creating the calendar entry with
the details of the meeting dial-in details but also gathering information such as previous meeting minutes and setting
up tools to capture the outflow of the meeting. One proposal [S14] is to use a Domain Specific Language (DSL) to
automate much of this work. A small example was used to illustrate the premise, but this work does not appear to
have made it out of the laboratory.

4.5.2. Present pertinent information
A couple of papers discussed tools to present information to participants. [S26] discussed the use of Confluence

to share information within the meeting. Such information is typically prepared beforehand and sometimes even
serves as the agenda of the meeting, e.g., as a set of issues that are documented in Confluence and now have to be
talked about. Tools also supported cases where some information was prepared but then modified throughout the
meeting. Specifically, [S1] noted that the use of digital whiteboards such as Miro and Mural had replaced the use
of physical whiteboards, which allowed content to be prepared beforehand and easily shared and updated as a result
of the discussion. Sometimes, a skeleton design was prepared, or an agenda was captured on the whiteboard, then
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Tool Papers
Video Conferencing
Microsoft Teams [S2], [S4], [S11], [S12], [S16], [S18], [S22], [S23]
Google Meet [S2]
Skype [S8]
Zoom [S27]
WebEx [S26]
Unspecified [S5], [S29]
Custom VR platform [S15], [S27]
GroupSystems OnLine [S15]
Custom meeting organizational tool [S14]
Chat
Internet Relay Chat (IRC) [S24], [S25], [S30]
Information Presentation and Capture
Confluence [S2], [S11], [S26]
Jira [S26]
Google Slides [S27]
Miro [S1], [S11]
Mural [S1], [S11]
ConceptBoard [S11]
Customized OctoUML Whiteboard [S8]
Novel Retrospective Tool [S9]

Table 6. Tools to Support Meetings

led to discussion and additional content being created. Use of these digital whiteboards was observed to have the
additional benefit that all participants can see the digital notes, even after the meeting since the notes automatically
persist. Arguably, this leads to a sense of inclusiveness and equality as everyone has access to the same information.

4.5.3. Capture information
While some meetings are mostly presentational to share information with colleagues (as per Section 4.5.2), other

meetings are more interactive and require data to be captured. For example, brainstorming generates ideas for later
discussion or designers sketching a candidate architecture to be referred to later. Some of the papers discussed the use
of tools to capture information pertinent to the meeting. A variety of tools were used in this regard dependent on the
need of the meeting, as shown in Table 6.

Meetings often result in the identification of tasks or actions (outflow); [S26] noted the use of Jira to capture the
resulting outflow of the meetings under study.

Many commercial tools support concurrent editing by multiple people. This capability within Google Slides was
leveraged in [S27] to gather small groups within breakout rooms to contribute to slides, that were then shared out to
the broader group for further refinement of the collectively brainstormed ideas. The paper implied the slides were
setup in advance with the tasks to complete thus leading to a more effective meeting.

Developers are well known for sketching at a whiteboard [64]. One study [S8] examined the use of physical
smartboards running a customized version of OctoUML (an open-source UML diagramming tool) alongside Skype (a
video conference tool) to determine whether remote pairs (each person in a different location) solved a design problem
as effectively as co-located pairs. The paper concluded the remote pair did less design thinking than the co-located
pair. One recommendation was to enhance the video-conference software to focus more on faces and gestures so
participants could better understand the body-language of remote colleagues. This observation aligns with some of
the technology problems noted in Section 4.3.

Retrospectives are a meeting common to agile teams. [S9] tested the use of a novel tool to facilitate root cause
analysis within a retrospective. The tool enabled each participant to enter data concurrently. Google video conferenc-
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ing software was used in the meeting so participants could see and hear one another.

4.5.4. Improve meeting effectiveness or inclusiveness
The video conference tool used to mediate remote meetings generates a lot of data about the meeting itself. Video,

audio, and textual content (from chats) can all be analyzed automatically using machine learning algorithms to detect,
amongst other aspects, who is speaking, how long they speak, emotions (from text, audio, or facial expressions). Such
data can be used to provide feedback to the meeting participants in order to improve their individual contributions
to meetings. Such an approach was taken in [S22] where a prototype dashboard was designed to provide post-
meeting feedback to participants. The data driving the dashboard came from the video, audio, and text contributions
of the meeting participants. Design recommendations included providing actionable insights into the meetings and to
incorporate multi-modal (video, audio, text) signals to draw conclusions.

Turn-taking is considered helpful to providing an opportunity for all participants to speak [15]. To potentially
provide future support for turn-taking to meeting participants, [S12] examined audio data to automatically identify
overlapping talk in meetings. While this was very much a prototype, it showed potential in supporting turn-taking
leading to more inclusive meetings.

5. Discussion

In this section, we discuss the synergies and novel findings uncovered in this systematic literature review. Addi-
tionally, by juxtaposing the final set of papers with other research in software engineering (e.g., AI, accessibility), we
identify fruitful areas for future research in remote meetings in software teams.

Overarchingly, our study identified merely 30 papers related to remote meetings and software teams. Within this
number, only 13 had meetings as the primary topic of the paper. The remainder of the papers discussed aspects of
collaboration more generally, including meetings. Given the known difficulties of communicating over distance [65]
and the prevalence of meetings in developers’ workdays [66] to help with coordination and collaboration, it seems
surprising so few studies have examined meetings in remote software teams. The low number of papers identified
in this study aligns with the low number of papers on hybrid meetings (twelve papers) identified by Neumayr et al.
[50] when surveying papers related to hybrid collaboration and meetings in the ACM Digital Library. Together, these
results show that meetings have not been widely studied in hybrid or remote settings.

5.1. Benefits

Our review identified seven categories of benefits to meeting remotely as noted in Table 4. These are: more ef-
fective, reduced time spent in meetings, easier to attend, easier to multitask, egalitarian information diffusion, support
for parallel chat, and improved ideation in VR environments.

One notable benefit is that remote meetings are considered more effective ([S1], [S16], [S20], [S28]) than other
forms of meeting modes, such as in-person. Reasons for why remote meetings are considered effective include
being more goal-oriented [S16], improved meeting discipline such as note-taking and paying attention to producing
and sharing meeting minutes [S1], and being more efficient in running the meetings by focusing on the agenda and
curbing distractions [S20]. These reasons align with those recommended from meeting science to improve meeting
effectiveness [48]. However, the selected studies do not discuss the underlying causes for why remote meetings are
perceived to be more effective. It may be that working remotely results in more respect for participants’ time due to
a desire to minimize Zoom fatigue [61], with organizers more likely to follow recommended meeting good practices,
including having an agenda, setting an objective, starting and finishing on time, etc. [48], as well as considering the
necessity of having a meeting and the key participants to invite if it is deemed actually necessary. Further research is
required to investigate this benefit, especially in comparison to in-person meetings.

We also noted that less time is spent in remote meetings than other forms of meeting modes such as in-person ([S1],
[S11], [S19], [S28]) and this is perceived as a benefit. This finding aligns with other research in both software teams
[40] and other domains [41]. However, there is a risk that reduced meetings can cause issues in the team’s effectiveness
as previous research has shown that effective meetings can help a team’s productivity and overall organizational
success [47]; ideally, fewer meetings means that non-effective meetings are eliminated, but it is possible that meetings
that would have led to important progress were not held. Alternatives to meetings, such as using chat tools (e.g.,
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Slack, Google Chat) to facilitate asynchronous work [67] may mitigate the risks caused by reduced time spent in
meetings. Further work is required to investigate whether a reduction in time spent in meetings causes issues to the
team’s productivity.

Using technology to facilitate the meeting makes it easier for participants to attend as travel is not required ([S17],
[S27]). They can join from wherever; they do not need to be in the office. The commonly used tools to mediate
remote video conferences (e.g., MS Teams, Zoom) support parallel chat, which makes it easier for participants to
exchange information without disturbing the speaker [S23]. Moreover, joining remotely allows participants to more
easily multitask ([S4],[S20]). Although it was not explicitly mentioned in the identified papers, this ability to join
from wherever with no limitations on attendance numbers (unlike in offices where room availability and sizing issues
can be problematic) allows people to attend even if they are not critical attendees, which can promote group cohesion
[68]. Moreover, the ability to multi-task unseen means participants can listen in and gain valuable knowledge while
doing other work.

A further benefit is more egalitarian information diffusion as everyone joins remotely [S11]. This could lead to a
reduction in the impact of in-group/out-group effects as previous research on distributed teams has noted that remote
workers feel at a disadvantage in comparison to their co-located colleagues [69]. Remote meetings can alleviate in-
group effects as everyone attends the meeting remotely, and no room-based conversations occur before or after the
meeting. However, the possibility for in-group/out-group effects is still present in remote teams due to the prevalence
of communication tools, since team members may use chat tools (either work or personal) to communicate privately
with one another or with subsets of colleagues.

Finally, improved ideation appears to be a potential benefit of hosting meetings in VR [S27]. As this was the only
recent paper we identified that discussed VR and remote meetings, there may be other benefits (and drawbacks) [70].
Investigating the use of VR environments further may be especially relevant to software teams given the collaborative
ideation, problem-solving and solution-finding common to many software tasks such as requirement engineering,
architecture solution design, or resolving production issues. Perhaps a VR environment is a more effective medium
for such creative work than traditional video-conferencing, although it remains to be seen how software specific
content such as use cases or UML diagrams can be easily manipulated in VR.

5.2. Problems

Our review identified six categories of problems reported in the included studies (Table 5). These categories are
technology’s role, excessive meetings, collaboration effectiveness, reduced team socialization, unclear team social
norms, and personal impact. Interestingly, two of these categories (excessive meetings, collaboration effectiveness)
are in direct contradiction to perceived benefits (reduced time in meetings, more effective). We come back to these
contradictions below.

Given the dependence on technology to facilitate remote work, it is perhaps unsurprising that we identified tech-
nology problems within our study. Examples of problems included video conference voice quality degradation due to
bandwidth problems [S29] and network connectivity issues [S7]. While companies have strived to reduce this problem
for their remote workers by supplying headsets or paying for faster internet connections [S18], it is clear technology
problems remain and hinder the effectiveness of remote meetings [6] and remote work more broadly [38].

While earlier we noted one benefit of remote meetings is reduced time spent in meetings, we see contradictory
evidence that this benefit is not universal, with some studies reporting too many meetings (e.g., [S10], [S20]) or
that scrum meetings are taking too long ([S20]). Excessive or long meetings may occur because it is harder to
establish common ground [S10] when working remotely. This contradiction is perhaps due to poor meeting design as
it is known poor meeting design can cause frustrations for participants attending in-person meetings [23]. It seems
that some organizations are better than others regarding meeting design specifically with the number and length of
meetings. Whether this is purposeful or just by luck is unclear, as the papers did not explicitly focus on meeting
design. It does mean, through, that organizations need to pay attention to meeting design and practices as these can
signifcantly impact effectiveness and efficiency. We return to this in Section 5.7.

Distance (geographical, temporal, socio-cultural) has long been recognized as causing challenges in distributed
software teams [71], so it is unsurprising to see some of the studies note problems with collaboration effectiveness in
remote meetings. These problems can be caused for reasons such as cameras being turned off or cameras only showing
a distant face or partial upper body. Hence, meeting participants are unable to interpret body language [S21], people
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talking over one another [S13], or distractions caused by multitasking in the meeting [S19]. Technology is known to
exacerbate these distances as it is harder to read body language and gauge engagement or sentiment when collaborating
via video conference rather than sitting close to colleagues [72, 73]. This observation is in contradiction with the one
perceived benefit that remote meetings are more effective. This again perhaps shows that some organizations are
better at running meetings than others, thus overcoming the collaboration effectiveness challenges – perhaps due to
implementing the identified good practices.

Remote work has a negative personal impact on individuals, such as fatigue [S7] and tiredness caused by mul-
titasking [S4]. The reduction in opportunities for team socialization ([S1], [S19]) can also have a negative personal
impact. These problems align with existing literature. Zoom fatigue [74] is familiar to many remote workers and can
contribute to the technology and personal impact problems we identified. Likewise, reduced socialization in remote
teams has been observed [75] along with poor mental well-being during the recent pandemic [76], both of which can
contribute to the personal impact of remote work.

A final major problem identified in our review relates to unclear team social norms, specifically mismatching
expectations concerning meeting etiquette. Some studies noted that multitasking could be considered disrespectful
[S4]. Others found it is a pervasive practice, though with differing views on the appropriate use of parallel chat in
meetings [S23]. Still, positive uses were observed, for instance when participants looked up some information relevant
to the ongoing discussion or had a quick parallel chat with a colleague to verify an assumption in a design session. At
the same time, the technology also allows participants to engage in unrelated parallel chats with colleagues and exit
the meeting more easily. Teams must agree on social norms to reduce the potential conflict caused by mismatching
expectations in remote meeting etiquette.

5.3. Good practices
Given the prevalence of and importance of meetings to software teams, it is unsurprising that 11 of the identified

papers discussed good practices used to improve the effectiveness of remote meetings. We categorized these good
practices as those related to the meeting process itself and those aiming to improve the technological, cultural, and
social aspects of the meeting. Figures 4 and 5 summarize the good practices.

In terms of the meeting process, it is not unreasonable to assume that many of the good practices we identified in
some studies would help in overcoming certain problems that were identified in other papers. For example:

• Inserting breaks [S4] and reducing unnecessary meetings [S13] will help with reducing the personal impact of
meetings ([S4], [S7]).

• Setting up daily meetings with new hires [S21] and inserting catch-up time at the start of the meeting [S19]
will help reduce the isolation remote workers can feel and support socialization between team members ([S1],
[S19]).

• Meeting effectiveness can be improved through improved meeting design and facilitation. Preparing and com-
municating clear agenda and goals in advance of the meeting [S22], pre-recording demos [S7], timeboxing
meetings [S7], identifying the objectives [S19], and sending out post meeting summaries [S23] all help improve
meeting effectiveness ([S1], [S2], [S3], [S10], [S19], [S20], [S29]).

• Having thematic meetings [S13] or meetings focused on a specific topic (e.g., impediments [S13]) can also
help with meeting effectiveness as the objectives of the meeting are clear ([S1], [S2], [S3], [S10], [S19], [S20],
[S29]).

The identified good practices mentioned above align with many of those identified in the meeting science literature
(e.g., [49], [54], [15]). Many of these practices are good practices for both co-located meetings and also remote
meetings. For example, ensuring the meeting agenda is sent out in advance or undertaking pre-meeting activities
such as soliciting input prior to the meeting are helpful in preparing for an efficient meeting. Other good practices
identified across the papers we reviewed are more applicable to remote meetings as they combat some of the problems
associated with remote work. For example, it is important to build in opportunities for a social chat either through
allowing time at the start of the meeting or designing the work week to incorporate fun social activities such as virtual
happy hours [77] in order to ameliorate remote workers who may feel isolated with less opportunity for socialization
[75] and, as some have observed, aid meeting effectiveness with small talk [78].
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Technology facilitates remote work and can both benefit the collaboration within meetings or hinder it. One good
practice is to ensure meetings are accessible and inclusive so all participants can contribute. The tools themselves can
support this partially by automatically generating transcripts which may be beneficial to those who are deaf or hard
of hearing. Accessibility can also be supported by the meeting participants during the meeting by ensuring there are
text descriptions provided for visual content [S23], leave time for participants with disabilities to respond [S23], and
making use of chat and monitor chat for asynchronous questions [S23] since some people are more comfortable raising
questions via chat than voice [79]. Recording the meeting benefits participants who require additional response time
or have scheduling conflicts, allowing them to engage with the meeting content at their convenience. The presence of
technology also increases the richness of data available for use post the meeting. Meeting minutes can, and should,
incorporate highlights from the parallel chat and the results of verbal discussions [S23].

Cultural norms and values influence individuals’ and teams’ interaction, decision-making, and work approaches
[80]. One way to encourage the discussion about differences in behaviors due to culture is to agree on meeting norms
as part of the broader norms common to many software teams [81]. Among the meeting norms identified as good
practices in our review are discouraging off-topic chat and setting expectations for use of chat [S23], encouraging
active contributions from all participants [S4], and setting expectations for the moderator role [S23]. Agreeing on
such meeting norms directly addresses the problem we identified of unclear team social norms.

Remote work raises concerns about potential reductions in social interaction and the sense of community prevalent
in traditional in-person work environments. Recognizing the significance of socialization in remote work settings and
identifying alternative strategies to promote social connections are vital for maintaining team cohesion and employee
well-being [82]. Indeed, reduced team socialization was highlighted as a problem earlier in this review which can be
mitigated by scheduling informal remote events to foster team culture [S19]. Interestingly, although our study focused
on remote teams, some of the papers noted the importance of holding in-person socialization events where possible
[S13]. This aligns with previous research that has discussed the role of periodic face-to-face meetings in building
trust and rapport in distributed teams [83]. Getting the team together periodically could also be beneficial for more
complex tasks requiring short-periods of intense focus such as quarterly release planning meetings.

While the identified good practices help to overcome many of the problems we noted with remote meetings, they
do not completely overcome some of the collaboration effectiveness problems noted, such as difficulty in reading
body language over video conferencing, overlapping speech, and interruptions. The latter two problems can be helped
through effective in-meeting facilitation [15], including explicit turn-taking or automatic detection of speech overlaps
with tools [S12]. The former problem is a known issue with video conferencing and while there have been steps to
overcome this through automated sentiment analysis of participants [S22] or automatically detecting when someone
is distracted [84], the inability to read body language over video conference appears to remain a problem for remote
meetings.

5.4. Tools
In considering the question of the role of tools in remote meetings, we note that the final set of papers discussed

tool use in four ways: mediating the meeting, presenting pertinent information, capturing meeting information, and
improving meeting effectiveness or inclusion.

We note that only 20 of the 30 selected papers discussed tools. The majority of the papers that contained references
to tools mentioned the tool used to mediate the meeting (e.g., a video conference tool) mostly in passing. Only a few
papers focused specifically on tool usage in remote meetings. [S8] considered remote designing via a smartboard,
[S9] examined a novel tool to support retrospectives, [S15] explored tools to aid facilitation, while [S22] and [S12]
used audio, video, and text data generated from meetings to identify potential ways to improve the effectiveness and
inclusiveness of meetings. It is surprising that so few papers focus on tool usage given that remote software teams are
highly dependent on tools for communication and co-ordination.

In terms of software tools used for mediation, the papers listed a diverse set of commercial tools (Table 6). This
diversity aligns with previous research examining the tool preferences of remote teams [85]. One potential improve-
ment to the video-conferencing software used to mediate the meeting was recommended by [S8] for better support for
understanding gestures and body language, leading to improved communication between participants. This issue and
suggestion aligns with research examining attention levels in video conferences [86].

Only two studies ([S1], [S26]) discussed the presentation of information to meeting participants. This low number
could perhaps reflect the fact screen-sharing features within video conferencing software used to mediate a meeting
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is a standard feature and so not particularly noteworthy when discussing meetings. At the same time, precisely how
a team might use Jira remotely to triage bugs together or how it may interact around the dashboards of its continuous
integration/continuous deployment tools to help it diagnose a problem may well have implications for interfaces of
those tools that are more specialized to meeting, and especially remote meeting, settings.

Meetings may require the capture and sharing of information from participants for immediate discussion or as
input into a task. Many of the commercial document editor tools widely adopted by organizations support concurrent
editing, and this ability benefited the design meetings in [S27]. Concurrent editing gives meeting organizers a choice
for one person to be the scribe and screen-share as needed (while others may also view the content on their own
screens) or for all participants to access the tool independently and make their changes. Such a choice likely depends
on the collaborative task (e.g., explicit brainstorming of potential new features versus working on refining a specific
requirement), but the meeting literature is silent on the relationship between context and chosen approach thus far.

We note there is some evidence that tools used in the pre-planning stage of a meeting can aid in the effectiveness
of the meeting, for example, by setting templates or tasks for participants to complete [S27] ahead of the meeting.
This use of tools could be considered a good practice for remote meetings. There may be other uses of tools that can
be used in the pre-planning stages of meetings to aid the meeting. Further research is required.

It is also noteworthy that the use of collaborative tools such as digital whiteboards can aid with inclusiveness as
everyone is able to see the same information and contribute [S1] (except, as noted earlier, participants with visual
impairments, for whom it is important that additional effort is put into fully incorporating them into the meeting
and discussions). This is not the case if a traditional physical whiteboard is used in a meeting room and only the
participants in that room can easily see the content and contribute to the content.

Microsoft researchers authored five of the studies identified in our study. Although the specific topic of each paper
was different, the studies appear aligned in that they consider ways in which the Microsoft Teams software could
support more effective meetings. Two of the papers examined individuals’ meeting behavior, such as multitasking
[S4] and use of parallel chat [S23], to identify design recommendations for how tools could better support these
behaviors and also to identify ways in which meeting design and the running of the meeting could incorporate such
behaviors positively. Two papers used data (audio, written, video) generated within the meeting itself to automatically
examine participants’ behavior, including overlapping talk [S12] or the level of engagement and sentiment shown
by participants [S22]. Understanding the actual behavior could enable the tools to provide behavioral feedback to
participants via a dashboard [S22] to help improve behaviors and thus meet effectiveness. Similarly, [S5] developed a
prototype to allow participants to provide post-meeting feedback on the effectiveness of the meeting. Other researchers
have investigated similar themes, such as using additional tools to provide back-channel chat support to meetings [87]
or automatically detecting the type of conversation taking place in the meeting [88]. Commercial tools for supporting
meetings such as otter.ai1 already make use of Artificial Intelligence (AI) to generate live transcripts and meeting
summaries. Such meeting tools will likely to continue to evolve to provide beneficial feedback to users, resulting in
more effective meetings.

5.5. Future work

Fully remote software teams are likely to continue for the foreseeable future even as some companies require teams
to relocate back to the office (e.g., Apple [89]) for some or all of the time. Meetings are necessary and commonplace
so many organizations and teams are keen to ensure meetings are as effective as possible. We, therefore, feel it
is beneficial to continue to study remote teams to better understand how tools and processes can support effective
meetings. Findings from studying remote teams will also help research into distributed teams more generally.

Based on our observations in this paper, there are a number of areas where we feel further research is beneficial.
These areas are detailed below.

Specific types of meetings: There are many different types of meetings held by software teams for many differ-
ent purposes, including the commonplace agile ceremonies as well as architecture and design meetings, requirement
elicitation meetings, and more. Yet, we only identified eight papers where the paper studied a single type of meeting
in a remote setting. It would be helpful to perform detailed studies on different types of remote meetings to better

1https://otter.ai/
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understand participants’ behaviors, processes that take place, and the role of tools in facilitating the meeting conver-
sation. For example, by studying a single type of meeting, [S26] noted that novel tooling could help better support
the meeting. This recommendation is aligned with Mroz [48], who calls for studies of meeting recordings to better
understand behaviors.

Tool support for remote meetings: We observed that, while some papers listed the tools used in a meeting, there
were few papers that discussed the role of a specific tool and how it supported the meeting. As an example of the latter,
[S9] focused on how a novel tool could support root-cause analysis. We believe there is value in better understanding
not only how novel tools can support meetings but also how widely adopted video-conferencing tools or artifact
management tools (such as digital whiteboards) are used in a commercial environment. This detailed understanding
can help in making more effective use of the existing tools or creating new tools with a narrow feature set. Such new
tools may want to consider supporting specific types of meetings (e.g., project kickoff meetings) or activities within
meetings (e.g., decision making).

The role of AI: Some of the papers identified in this study made use of machine learning to determine who was
speaking ([S4, S22]) or sentiment analysis [S22] to determine the sentiment of a meeting participant. This usage was
towards the goal of improving the quality of the meeting by providing feedback during or after the meeting. ML or AI
techniques could be explored further to improve the overall meeting experience. For example, AI could identify when
a discussion is meandering or heading off-topic and prompt the participants to adjust the direction of the discussion.
It might also be possible to make use of the latest generation of Large Language Models (LLMs) and their chat-based
interface (e.g., ChatGPT, Google Gemini) to auto-summarize the key outputs of the meeting. Alongside the technical
work, the ethical use of AI and privacy concerns of meeting participants will need to be considered [S22].

Meetings within Virtual Reality: Many companies are developing workplace products that leverage Virtual
Reality (VR) to bring colleagues together. For example, both Meta Horizon Workrooms [90] and Microsoft Mesh [91]
are specifically designed for workplace use. This is in addition to other more generalized Virtual Reality platforms
such as Mozilla Hubs [92] or commercial technologies that can aid the development of VR applications (e.g., Unity
[93]). Yet, this study only found two papers that explicitly discussed meetings involving remote teams and VR. As
VR becomes more widely adopted by teams in industry, it would be helpful to better understand the benefits (and
downsides) of hosting meetings involving remote teams in a VR environment. Some research has examined the use
of VR for meetings in open-plan offices [94]. Such research could be extended to better understand the experiences
of remote teams meeting in VR.

Accessibility: Our research identified three papers ([S7], [S8], [S23]) that discussed the accessibility of remote
meetings for software teams. The concept of accessibility in this context refers to using technology and specific meet-
ing practices to make the meetings more inclusive for disabled participants. However, we note that accessibility of
remote meetings was not the primary focus of these papers. There is an opportunity to fully examine the accessibility
needs of all participants further to better understand how tooling and practices can help provide an inclusive environ-
ment. Such research could contribute to the wider body of knowledge on accessibility of collaborative tools. [95],
for instance, examines the accessibility of collaborative writing tools and [96] discusses the telework experiences of
people with disabilities.

Evolving hybrid meetings: Many companies are promoting hybrid work, resulting in different configurations of
hybrid working [97]. It is unclear how meeting practices will evolve to ensure that some of the identified benefits
identified for remote meetings will be maintained. For example, we identified egalitarian information diffusion as a
positive of remote meetings yet existing research has recognized the negative effects of in-group/out-group behaviors
[69] that occur in hybrid meetings. Additionally, accepted social norms for remote meetings (e.g., leaving meetings
early) may not be acceptable in hybrid settings. It also appears that digital collaborative tools (rather than physical
whiteboards) should be used for hybrid meetings so remote participants can contribute just as easily as the co-located
participants. Finally, it may be that some types of meetings are more effective when the participants are co-located
whereas others can be just as effective when participants are remote (e.g., retrospectives [98]). Further study is
required to determine how the good practices identified in this paper can persist in different hybrid working models
and also whether some types of meetings and tasks are better performed in a co-located setting.

5.6. Implications for practitioners
With remote work here to stay, we recommend that remote teams use the identified set of good practices as a

helpful set of practices they can draw upon to improve the effectiveness of their meetings. One way to do so is to
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identify challenges particular to their meetings and review the good practices described in Section 4.4 to see if one or
more of them could overcome them. Section 5.3 contains some examples where we noted challenges and practices
– these can act as a starting point for teams. Adopting practices based on a team’s specific needs is more likely to
succeed than recommending that every team adopt all the practices identified in the paper. Teams work in varying
contexts (e.g., organizational culture, industry, existing work practices), so some practices may not be applicable or
practical. Only teams will know what is likely to be helpful in their context.

5.7. Overall takeaways

In reviewing the discussion points earlier in this section, there are a few notable overarching observations to make
about remote meetings and software teams.

Firstly, there has been little research directly on remote meetings in the context of software teams. Our review
identified 30 papers of which only 13 had meetings as their primary topic. This seems a surprisingly low number
of studies given the prevalence and importance of meetings to software teams. Specific meetings have been studied
much more extensively (e.g., agile meetings [29, 99], software design meetings at the whiteboard [100, 101]), but
the majority of these studies concern co-located meetings, rather than remote meetings. We advocate that the remote
equivalents receive similar scrutiny by the research community.

Despite the relatively low number of papers, the included set of studies contain sufficient information to identify
a broad range of benefits of, problems with, and good practices of meetings involving remote software teams. Some
of the findings are somewhat contradictory, especially with regards to meeting effectiveness. There is some evidence
that a benefit of remote meetings is improved effectiveness, while there is also evidence that a problem with remote
meetings is they are ineffective due to poor collaboration. The cause of this discrepancy could be due to some teams
adopting meeting good practices such as those applicable irrespective of meeting mode (e.g., goal focused, use of an
agenda, timely meeting minutes) as well as those more helpful for remote meetings (e.g., using technology to support
inclusivity, more frequent breaks, inserting catch-up time at the start of the meeting). It appears there is more work to
be done to raise awareness of good meeting practices in remote software teams to ensure meeting effectiveness can be
improved.

Many of the good practices identified in this study align with those in the meeting science literature and are known
to help alleviate the majority of the identified problems, though applying them will likely not completely eliminate
them. One problem that appears to have received little attention was collaboration effectiveness being hindered by
inability to read body language. Although a known problem in the HCI and CSCW literature, with prototype solutions
to address it (e.g., [102], [103]), such solutions have not made it into practice yet. Nonetheless, our study identified
a number of tool oriented papers that are looking to address this through the automated use of meeting data (audio,
written, video) to determine ways in which video conferencing software could improve meeting effectiveness. More
of this research is necessary to overcome this fundamental limitation of remoteness.

Arguably many of the identified good practices are applicable to remote information workers more generally. This
perhaps reflects the lack of studies identified that focus on software engineering specific meetings unique to software
teams. Such specific meetings include architecture and software design, bug triage, sprint planning, feature identi-
fication, outage reviews, and more. Many of these meetings are highly technical, collaborative, and require access
to much data, knowledge, and expertise to be effective. Studying these type of meetings unique to software teams
may identify additional good practices more specific to software teams as well as novel tools or tool enhancements,
as exemplified by the recent study on hybrid daily scrum meetings [104] and a recent study on software maintenance
meetings [S26].

6. Limitations and Threats to Validity

This section contains limitations of the research and threats to the validity of our findings.

6.1. Limitations

One limitation with our results is that, as outlined by Neumayr [50], the terms used to describe different team
structures such as hybrid, distributed, remote, and so on are used inconsistently by different researchers. This leads
to inconsistent keywords and terminology used inside abstracts. This inconsistency could lead to omissions in the
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search results within the three databases we targeted. For example, [105] is about remote review meetings yet it did
not appear in our initial search results as the keywords or abstract do not refer to remote software teams. We have
tried to minimize this issue by undertaking snowballing of the initial set of selected papers.

In this paper, we identified a set of good practices for improving meeting effectiveness. A major limitation of any
set of good practices is that they are heavily dependent on culture and organizational context. What may work for one
organization may not work for another. Additionally, teams need to consider the needs and preferences of individuals
as, for example, not everyone is comfortable with always-on cameras [96, 106] and so this good practice may not be
helpful. Teams should be prepared to experiment and adapt good practices when using them in their own organization.

This SLR focuses on remote software teams. It is likely that the outlined results are relevant also to hybrid teams
(e.g. where some of the team is co-located and one or more participants are remote). However, there will likely be
additional papers relevant for hybrid teams which are not included in this SLR. The results may also be relevant to
teams of remote information workers more generally as our findings match those reported in other studies such as
those from meeting science and information work.

6.2. Threats to Validity
Following the guidance in Zhou [107], we have identified a number of threats to validity which we document here.
Construct Validity: This type of validity refers to whether the correct operational measures have been identified

for the concept under study. As this study is a systematic literature review, we have followed guidance [12, 57] in how
best to undertake a SLR within software engineering. In particular, as detailed in Section 3, we defined a research
protocol with a set of keywords to search for, and decided to use three well known research databases (ACM DL,
IEEE xPlore, Scopus) supplemented with snowballing to help identify relevant papers. This research protocol was
reviewed, discussed, and agreed upon amongst the first three researchers. Moreover, an initial pilot of the search
queries used in the three databases was also executed by one of the researchers to ensure it returned papers identified
as relevant to the study.

Internal Validity: This refers to the confidence in the research results and that there is a causal relationship
from the papers identified to the results. We have tried to ensure that the selected studies are a valid sample of
all the related literature through following a rigorous systematic literature review process as described in Section 3.
Moreover, the involvement of two researchers in the analysis, data quality review, and classification of the selected
studies should minimize bias and potential subjectivity issues. As described in Section 3, we did have difficulties
ascertaining whether a paper referred to a remote team or not as the team construct was not always explicitly stated in
a paper. This could cause issues in the incorrect inclusion or exclusion of a paper. In cases where it was unclear, we
discussed the specific paper amongst the two researchers. One caveat for the tools shown in Table 6 is that the data
should not be used to determine the popularity of a tool based on the number of papers that reference a particular tool.
The set of papers included in the scope of this study is insufficient to make such inferences and is not the purpose of
this study.

External Validity: This refers to the applicability of the results to the domain under study. In this case the domain
is remote software teams and the exact phenomenon being researched is meetings. We tried to minimize this threat by
only considering research for which the papers returned by the databases (ACM DL, IEEE xPlore, Scopus) and search
engines (Google Scholar for snowballing) were accessible. As we excluded papers published before 2000, there is a
risk we are missing papers related to our research topic. However, we believe this risk is minimal given some of the
earliest research related to distributed teams, such as the classic Distance Matters paper by Olson and Olson [65] was
published in 2000.

Conclusion Validity: This threat refers to the repeatability of our results. We expect that the detailed research
method described in Section 3 would aid other researchers in reproducing our results notwithstanding the risk that
search results executed on different dates may result in different results. There is a risk that individual researcher sub-
jectivity could be introduced in classifying the topics of the paper. We have tried to minimize this by two researchers
independently classifying the papers. Finally, we have removed any ambiguity by what a Remote Team is by defining
it in Section 1.1. We also note that we solely searched inside databases indexing research literature and did not con-
sider grey literature aimed towards practitioners, such as books (e.g., [43, 108], blog posts (e.g., [109]), videos (e.g.,
[110]), or white papers (e.g., [53]). There is a risk that non peer-reviewed findings described by practitioners may
differ from the results described here. Future research could extend this SLR by undertaking a Multivocal Literature
Review to include grey literature alongside published (peer reviewed) literature as outlined by [111].
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7. Conclusion

Remote software teams are a common way of working for many organizations. Like other forms of dispersed
working, remote teams are reliant on meetings to help communicate and collaborate. Yet little is known about meet-
ings in this remote context. In this first systematic literature review on remote meetings in software teams, several
benefits, challenges, and good practices are revealed. Some of these findings align with previous research on meetings
generally while others are specific to remote settings. We found that the number of studies explicitly focusing on
meetings in remote teams probably should be higher, indicating a gap in the literature. Moreover, further study is
required on meetings unique to software teams (e.g., technical discussions, architectural solution design, requirement
elicitation).

As technology advances, meeting tools are expected to evolve, incorporating machine learning and artificial in-
telligence (AI) techniques to provide valuable feedback and improve meeting effectiveness. While video conference
tools are critical for remote meetings, more research must also be performed on other collaboration tools that are
used by participants to support the activities in the meetings. Tools that help facilitate meetings, tools that create
more effective records of meeting outcomes, and tools that help participants quickly find information that helps them
conduct the meetings effectively could all be improved, particularly with an eye toward the unique aspects of software
engineering activities, such as their often focusing on expanding existing systems or addressing problems with such
systems.

Remote meetings are perceived to be more effective compared to in-person meetings, possibly due to increased
respect for participants’ time and adherence to good practices. Remote meetings also offer greater flexibility and
convenience, allowing participants to join from anywhere and multitask. Zoom fatigue, reduced socialization, and
distance’s negative impact on collaboration persist. Mismatched meeting etiquette expectations was identified as a
problem unique to remote meetings. Corroborating meeting science research, poor meeting design was also noted as
a problem.

More broadly, good practices for remote meetings closely align with those commonly observed in in-person
meetings. However, certain practices are specifically tailored to address the unique challenges of remote work, such
as fostering opportunities for social interaction and establishing clear guidelines for technology usage during meetings.
It is essential to acknowledge that the effectiveness of these practices can vary depending on the organizational culture
and context in which they are implemented. We therefore recommend that practitioners review the good practices
detailed in this paper and experiment with them to determine what works in their teams and organization.

For future work, we recommend further research in several areas. First, we suggest conducting detailed studies
on the types of meetings specific to software teams to understand the processes and tooling required for effective
remote meetings involving software teams. Second, studying the role of specific tools, both novel and commonly
used, in supporting remote meetings is an important step towards designing new and improved tools. Third, we
suggest investigating the potential of machine learning and artificial intelligence techniques to enhance the meeting
experience. Fourth, exploring the benefits of using virtual reality (VR) for remote meetings, especially those requiring
creativity, as VR technologies become more widely adopted. Fifth, it is important to consider the accessibility of
remote meetings for software teams to ensure inclusivity. Finally, we advocate examining how meeting practices will
evolve in hybrid work arrangements and identifying the types of meetings most effective in co-located versus remote
settings.

In conclusion, this research provides valuable insights into remote meetings in software teams, highlighting the
benefits, challenges, and good practices. It also identifies areas for future research to enhance the effectiveness of
remote meetings and support the evolving needs of software teams in the changing work landscape. It thus contributes
to the wider literature on meetings in general.
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The individual quality assessments of each selected paper are shown in Table A.8.
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