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Abstract
Hackathons and similar time-bounded events have become a popular form of

collaboration in various domains. Current research on hackathons has mostly studied
them as in-person events and pointed towards them being radically co-located as the
main reason for their popularity and success. The global pandemic of 2020-2021
has led to a proliferation of online hackathons, while we do not yet know whether
online and in-person formats are perceived differently by the participants.

To compare the two and explore their similarities and differences, we conducted
a mixed-methods study following a sequential explanatory design. We first surveyed
a total of 940 participants from seven in-person and eight online hackathons in re-
cent years, then interviewed six participants and six volunteer mentors from a recent
online hackathon.

To our surprise, we found that participant satisfaction towards online hackathons
was not lower than in-person hackathons. We further found that the perceived qual-
ity of participation is significantly correlated with participant satisfaction, which cor-
roborates previous studies. This effect is emphasized for satisfaction with process
in the case of in-person events. In addition, we found a connection between partici-
pant satisfaction and networking being one of their motivations to participate in the
event. Finally, we discussed the pros and cons of the online format suggested by
the interview subjects. Our findings contribute to better understanding participants’
perceptions of online hackathons and similar forms of online collaboration.
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Chapter 1

Introduction

Hackathons1 and similar time-bounded events have become a popular form of collaboration in
various domains [25, 82]. During such events, participants commonly form teams and work
on a project that is of interest to them [66]. Hackathons have been organized in the context of
corporations [45, 56, 74], (higher) education [30, 70], civic engagement [34, 49, 82], (online)
communities [3, 18, 41], and others.

Most of the reported research so far has focused on studying events where teams meet in the
same physical space covering aspects such as how teams self-organize [86], how to support new-
comers [57], how to deal with diverse audiences [27], how to encourage participation [82], and
how to organize events [39, 58, 65]. Research perceives this setting of radical co-location [60],
i.e., that the “entire project team in one room for the duration of the project” [84] to contribute to
the success of hackathons. Co-located teams are generally perceived to be more successful than
their virtual counterparts [23, 61]. Co-location is considered to contribute to the development of
social ties [77], foster casual encounters and unplanned conversations [47], and contribute to es-
tablishing trust [17, 61, 63]. Co-location also is perceived to foster productivity [85] which is of-
ten attributed to the availability of situated knowledge that can support coordination and problem-
solving [84]. Moreover, co-location provides opportunities to recognize and adjust to potentially
problematic differences in cognitive styles [75]. The global pandemic of 2020-2021, however,
made it impossible for organizers to organize co-located or in-person events. Hackathons did
not disappear, though. Instead, we saw that organizers started to organize hackathons as online
events, which provided the opportunity for us to study this particular style of collaboration in an
online context.

We aim to explore distant team collaboration in a specific setting by studying the perceptions
of participants of online and in-person hackathons. We will particularly focus on the satisfaction
of participants for three main reasons. First, hackathons are organized in a wide variety of con-
texts, with organizers and participants having different goals that are not always aligned [51]. We
use satisfaction as our dependent measure, which allows us to accommodate a variety of goals.
Second, satisfaction has been found to be an antecedent of continuation intentions and behavior
in various contexts, such as the continued use of information systems [7], e-commerce [16], e-
learning [1], and others. Continuing a project beyond the hackathon is an important goal in many

1We will use the term hackathon as a substitute for similar time-bounded events throughout the remainder of this
article.
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contexts. Third, hackathon teams often form specifically for an event [67]. Individual satisfac-
tion can thus be perceived as an indicator of how individuals perceived their team collaboration
during an event. These considerations lead to the first research question:

RQ1. How does satisfaction differ between participants of online and in-person hackathons?

The question of whether or not an individual is satisfied in a collaborative setting, however,
strongly depends on that individual’s perceptions about the quality of their participation in and
influence on team decisions [87]. The perceived quality of participation has been found to be
related to satisfaction in a work-related context [2] and in educational settings [46]. Our aim is
thus also to study if the perceived quality of participation can affect satisfaction in online and
in-person hackathons:

RQ2. How does the perceived quality of participation affect satisfaction?

Individuals can have different goals and motivations to participate in a hackathon, as dis-
cussed before. Prior research in organizational [7, 31, 43] and volunteer contexts [5, 24] provides
evidence for a connection between motivation and satisfaction. This connection is generally con-
sidered to be bidirectional in that satisfaction may affect motivation [31], and motivation may, in
turn, affect satisfaction [7, 24]. In the context of our study, we focus on the latter connection since
our aim is to investigate differences related to satisfaction in online and in-person hackathons.
Prior work on motivation affecting satisfaction commonly builds on the expectation confirmation
theory, which postulates a direct influence of confirming an individual’s expectations on satis-
faction [59]. We thus expect that individuals who, e.g., reach their goals during a hackathon will
be more satisfied. Moreover, prior work has established that the influence of motivation on sat-
isfaction may depend on the nature of the motivation. Some motivations like career orientation
were found to positively affect satisfaction in a volunteer context, while others, like extrinsic
rewards, were not [5]. We thus aim to also study how different motivations to participate in a
hackathon may affect satisfaction in online and in-person hackathons and consequently also ask
the following third research question:

RQ3. How do different motivations to participate affect satisfaction?

To answer these three main research questions, we designed our study following a sequential
explanatory strategy. We first conducted a survey of 15 hackathons, including seven in-person
and eight online events. The events were organized in various domains, including corporate,
entrepreneurial, collegiate, and community, and were organized with different goals, including
addressing issues caused by the global pandemic, fostering innovation and learning, engaging
community newcomers, and others. Utilizing established scales, we collected survey responses
from 940 individuals. Our findings revealed no significant differences related to satisfaction
between participants of online and in-person events. We did, however, find a significant influence
of the perceived quality of participation on individual satisfaction in both online and in-person
events. This influence is emphasized for process satisfaction in the case of in-person events.
Finally, we found a connection between networking motivation and individual satisfaction.

We then conducted interviews with six volunteer mentors and six hackers from a recent online
hackathon. Given our quantitative results from the survey responses, the interviews focused on
trying to understand better how the subjects perceived the online format of communication and
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collaboration and its effectiveness during the event. We found that the participants were generally
satisfied with the virtual collaboration process in the end, despite clear initial issues such as
establishing communication. In addition to the significance of networking motivation shown
by the survey analysis, other motivations such as learning also seem to contribute to individual
satisfaction. Finally, we discussed the pros and cons of online collaboration as perceived by the
interview subjects.

The contribution of this paper is as follows. It extends our current understanding of the dif-
ferences between online and in-person collaboration in a specific collaborative setting. It shows
that individual satisfaction does not automatically have to be lower in an online compared to an
in-person setting and by providing a better understanding of the relationship between perceived
participation quality, different motivations, and individual satisfaction. It provides some insights
into aspects of virtual collaboration and how we can improve them in hackathons and similar
online settings.
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Chapter 2

Background and related work

In this section, we will situate our study in the context of related work on hackathons (section 2.1)
and virtual collaboration (section 2.2).

2.1 Hackathons

Hackathons started as collaborative coding events in the early 2000s, during which young de-
velopers often formed ad-hoc teams and engaged in intense collaboration over a short period
of time to complete a project and compete for prizes [12]. Since their beginnings, they have
proliferated into various domains and are now organized with the aim to create innovative tech-
nology [12, 78], tackle civic and environmental issues [38, 40, 83], spread knowledge [30, 53, 70]
and expand communities [41, 57]. While hackathons often include the creation of technology
and, in many cases, the development of software, there is also a large variety of events that focus
on the creation of other artifacts such as content in Wikipedia [26] or policy [32].

The proliferation of hackathons has also led to an increased interest in studying them. In this
context, one can generally distinguish between two types of studies on hackathons as outlined
by Falk et al. [25]: research with and research on hackathons. Research with hackathons refers
to studies that utilize hackathons as an integral part of their study design. Examples for such
studies can be found in an educational context where hackathons have been used as extracur-
ricular activities [22] or as an integral part of the curriculum [69]. Moreover, hackathons have
also been used in a research context where researchers utilized them to support ideation [35]
and technical development [9] during research projects and to study teamwork [4]. Research on
hackathons focuses on studying the hackathon format itself. Examples for works in this context
are studies on how learning takes place at an event [29], how different formats can support design
processes [68], how teams self-organize [86], how diverse participants perceive hackathons [33],
and how hackathon outcomes can be sustained [67]. The work presented in this paper is situated
in the context of work on hackathons since our study focuses on the perception of participants
of online and in-person events. We do, however, perceive our findings to be also relevant for
researchers and practitioners that organize and study collaborative team events outside of the
context of hackathons.

Most prior work on hackathons focuses on in-person events, as discussed in the introduction,
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with researchers reporting that teams prefer co-location [13] and that co-location can increase
productivity [65]. Recently there has been an increase in reports related to online hackathons,
though. These studies, however, mainly focus on reporting insights based on events that were
aimed at addressing the effects of the global pandemic [6, 10]. While much is known about
differences between in-person and online collaboration in many work contexts (see the following
section), differences between co-located and online hackathons have not been extensively studied
yet, despite the rapid growth in the prevalence of this form of collaboration. Our work addresses
this gap.

A common measure to assess teamwork is satisfaction since satisfaction has been found to be
related to team performance [42]. Studies in the context of hackathons often utilize satisfaction
as an indicator for collaboration success [27, 57]. When assessing satisfaction in the context
of team collaboration, scholars commonly distinguish between satisfaction with process and
satisfaction with outcome [11, 73]. The prior refers to the perception about the team procedures
and tools used, while the latter refers to the perception of an individual that the work produced
meets certain requirements. We will utilize the same distinction as the basis for our analysis in
this paper.

2.2 Virtual collaboration
Virtual collaboration is not a novel phenomenon. There is a considerable body of work that
focuses on the challenges of virtual and online compared to in-person collaboration, in partic-
ular related to globally distributed software development teams [36, 37, 55]. In this context,
researchers have identified distance – geographical, temporal and, perceived – as well as the
nature of work to be completed and the group composition as important aspects that can affect
virtual collaboration [52]. Our aim is to contribute to this body of work by comparing multiple
instances of a specific collaboration setting that was conducted as online and in-person events.

Regarding distance, online hackathons are geographically but not temporarily distributed
events. They are by design time-bounded events that commonly last between 24 hours and a
few days during which teams engage in intense collaboration [66]. It can thus be expected
that challenges caused by a temporal distance, such as additional coordination overhead due to
different time zones [44, 71, 80], will only be of limited relevance in the context we study. Both
geographical and perceived distance will, however, be of relevance to the context we study. Prior
work provides an indication that both can lead to difficulties in establishing trust [62, 76] and the
necessity for increased interaction and coordination due to a lack of opportunities for informal
interaction [20, 36] and a lack of situated knowledge [84]. Works in the context of open source
communities, however, have shown that geographically distant teams might still feel near [50],
especially when collaborating individuals engage in intense communication [72]. The setting
that we study can reasonably be perceived to be similar since teams need to engage in intense
communication due to the short-term nature of a hackathon.

In addition to distance, the nature of work and the group composition have been found to af-
fect virtual collaboration. Regarding the nature of teamwork, researchers commonly distinguish
between tightly and loosely coupled [61]. Tightly coupled work is generally perceived to require
more articulation [79] and thus hinder collaboration [62, 79]. There are, however, also findings
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that report advantages of distant over in-person collaboration because it forces collaborators to
engage more, thus inevitably learning more about each other [8]. In our study, we will not ad-
dress this aspect, though. While teamwork during a hackathon can be tightly or loosely coupled
in nature, we do not perceive this aspect to have a strong influence in the context we study be-
cause the nature of work will remain the same in online and in-person hackathons. Regarding
group composition, it is important for individuals to perceive themselves as being able to partic-
ipate and having an influence on team decisions in order to be satisfied [87]. Research on virtual
teams has shown that individuals can feel isolated [14]. There are, however, also studies that did
not report differences related to participation in an online or in-person setting [28]. Our aim is to
study the influence of perceived quality of participation on satisfaction in a specific collaboration
context.
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Chapter 3

Empirical methods

To answer the main research questions stated in the introduction (chapter 1), we designed a
study following the sequential explanatory strategy – quantitative analysis followed by qualita-
tive exploration attempting to provide reasoning for the quantitative results [19]. This approach
is suitable because our aim was to study differences related to the satisfaction of participants of
online compared to in-person events (RQ1). Moreover, we aim to study how differences related
to perceived quality of participation (RQ2) and different motivations (RQ3) may affect an indi-
vidual’s perceived satisfaction in online and in-person events. Quantitatively examining a large
sample of hackathons and participants allows for more robust and significant findings regarding
the relationship among these factors. On the other hand, participant satisfaction is an intrinsically
subjective measurement. It is thus worth trying to further understand the rationale behind the in-
dividual perceptions through interviews. The survey instrument and interview guide, as well
as data collecting, analysis, and storage procedures, have all been approved by the university
institutional review board.

In the following chapters, we first introduce our survey study and quantitative analysis pro-
cedures (chapter 4) followed by its results (chapter 5), then describe the interview study method
(chapter 6) and results (chapter 7), and finally discuss major findings throughout the study and
their implications (chapter 8).
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Chapter 4

Survey and quantitative analysis

In the following, we describe the survey study context (section 4.1), the survey design (sec-
tion 4.2), and our analysis procedure (section 4.3).

Event Responses Theme

Online Hackathons
48 for the Future 9 Innovations for post-Covid life
Hack the Crisis Afghanistan 80 Innovations to address the pandemic
Hack the Crisis India 300 Innovations to address the pandemic
Hack the Crisis - The Global Hack 100 Innovations to address the pandemic
LUT DigiEduHack 2020 27 Innovations for the future of education
PEARC 2020 3 Collegiate hackathon in the HPC community
HPC in the City (Supercomputing 2020) 18 Collegiate hackathon in the HPC community
World of Code 2020 9 Community building around a novel FLOSS resource

In-person Hackathons
Brainhack & TrainTrack 2018 83 Community event to share best practices
Future City 2020 73 Innovations for the smart city
Microsoft Hackathon 2017 198 Corporate innovation
PEARC 2018 11 Collegiate hackathon in the HPC community
Supercomputing 2018 7 Collegiate hackathon in the HPC community
Cloud HPC (Supercomputing 2019) 8 Collegiate hackathon in the HPC community
World of Code 2019 14 Community building around a novel FLOSS resource

Table 4.1: Events surveyed and numbers of survey responses

4.1 Setting and procedure
For our study, we surveyed participants of 15 hackathons; eight of these were organized online,
and seven as in-person events. The in-person events were selected from hackathons or hackathon
organizers the authors were familiar with, while the online events were mostly ones the au-
thors had access to during the 2020-2021 pandemic. We chose online and in-person hackathons
with varying characteristics and themes because our aim is to assess differences related to sat-
isfaction between online and in-person hackathons (RQ1) and the effect of perceived quality
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of participation (RQ2) and individual motivation (RQ3) on satisfaction beyond the confines of
specific events. To achieve this, the surveyed hackathons were of varying sizes and durations,
concerning different domains and addressing different themes, such as innovation, education,
and community building. The hackathons we studied consequently attracted participants from
different backgrounds, including students, entrepreneurs, researchers, volunteers, and corporate
employees (Table 4.1 provides an overview). At the same time, we ensured that the selected
events still fulfill the main characteristics of a hackathon in that each was a time-bounded event
during which teams collaborate on projects that are of interest to them [66].

We administered the surveys directly after each event. For in-person events, we administered
them on-site directly after the final common activity. We utilized both online and printed forms.
In the case of the online hackathons, we sent individual invitation emails to event participants
directly after each hackathon. The emails contained a link to an online survey form for that event.
We also sent a reminder one week after the initial invitation to entice more responses. Response
collection was closed two weeks after each online event. Answers were anonymous.

4.2 Survey design
For the design of the survey, we mainly relied on existing Likert scales [48] that have been
utilized in prior work on hackathons [27, 56, 58]. Table 1 in appendix 9 contains the complete
survey instrument.

We first included two scales to assess individual satisfaction perceptions to address RQ1. The
first scale covered satisfaction with a team’s process. It was proposed by Filippova et al. [27]
based on a scale developed by Reinig [73] and consists of four items that were assessed on
a five-point scale. Similarly, for the second scale, which assessed satisfaction with a team’s
outcome, we also utilized a scale proposed by Filippova et al. [27] which was based on a scale
by Reinig [73]. This scale consists of four items and is assessed on a five-point scale that is
anchored between “strongly agree” and “strongly disagree”.

In addition, we included a scale to assess an individual’s perception of their quality of par-
ticipation (RQ2). This scale was also based on a scale proposed by Filippova et al. [27], which
they adapted for the hackathon context from a scale proposed by Paul et al. [64]. It consists of
four items that are assessed on a five-point scale that is anchored between “strongly agree” to
“strongly disagree”.

Related to studying the motivation of participants to join a hackathon (RQ3), there was no
readily available scale that we could utilize. We thus developed a scale based on common partici-
pation motivations, which include the aim to learn, network, collaborate, and potentially advance
their careers. For this scale, we asked the participant “To what extent was your decision to partic-
ipate in [hackathon X] motivated by [motivation Y]” and assessed each question on a five-point
scale anchored between“not at all” and “completely” (Table 1 in appendix 9 contains the com-
plete motivation scale). There might be other motivations for participants to attend hackathons,
such as winning prizes, but since not all hackathons are competitive events and include prizes,
we decided not to include those motivations.

Finally, our survey instrument also included common demographic questions, including the
age of the participant, their gender, and their perception about their minority status. We utilized
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this simple way of assessing perceived minority status since minority perception is individual
can be based on many different aspects like race, gender, expertise, background, and others.

4.3 Analysis procedure
We obtained a total of 940 valid survey responses – 546 from online and 394 from in-person
events – from the 15 hackathon events we surveyed. After receiving the survey responses, we
first unified the different scales in that we replaced the stated agreement with numeric values
from one to five, with five corresponding to being most agreeable with the scale item description
and one to being least agreeable. We then combined responses to the set of common questions
from all surveys into a single data set, adding two variables to each response – a categorical
variable indicating which hackathon the response came from, and an “online” indicator variable
of whether the hackathon was held online (=1) or in-person (=0).

We then assessed the internal consistency of the three existing scales using Cronbach’s al-
pha [81]. The respective values were at 0.832 for satisfaction with process, 0.892 for satisfaction
with outcome, and 0.855 for perceived quality of participation which makes all scales suitable for
further statistical analysis. For the motivation scale, we conducted an exploratory factor analysis
which we will discuss in section 4.3.2.

4.3.1 Extracting datasets.

We cleaned the data removing incomplete responses and extracted two datasets. The larger
dataset contained all complete responses we received for both satisfaction scales and the scale
for perceived quality of participation. The smaller subset contained complete responses for these
three scales and also the motivation questions. The larger dataset, as a result, contained 483
complete responses, including 304 (62.94%) for online and 179 (37.06%) responses for in-person
events. And for the subset, we had 438 complete responses, including 275 (62.79%) for online
and 163 (37.21%) responses for in-person events. In addition, out of the 15 hackathons, the
subset contained no observation from three relatively smaller events due to a lack of complete
responses on the motivation questions.

4.3.2 Deriving dimensions of motivation.

We used nScree from the R package nFactors and found that only two dimensions were necessary
to explain the responses to our five motivation questions based on Cattel’s scree test [15]. We then
used factanal to conduct an exploratory factor analysis of the five observed motivations. Table
4.2 presents the factor loadings of the two resulting factors for each motivation. Motivation
“Advancing your career” was eliminated because it did not contribute to a simple factor structure
(loadings between .3 and .5 on both factors). Thus, we derived the following two factors to be
included as predictors in the subsequent analysis.

• Factor 1 (Motivation: Networking)

Meeting new people
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Seeing what others are working on

Sharing your experience and expertise
• Factor 2 (Motivation: Learning)

Learning new tools or skills

Factor 1 Factor 2

Learning new tools or skills 0.14 0.99
Meeting new people 0.60 0.29
Seeing what others are working on 0.68 0.14
Sharing your experience and expertise 0.66 0.07
Advancing your career 0.41 0.37

Table 4.2: Factor loadings for motivations to participate

4.3.3 Descriptive and preliminary analysis.
To answer the research questions stated in the introduction, we started by calculating descriptive
statistics for all five variables in our dataset, i.e., satisfaction with process, satisfaction with
outcome, perceived quality of participation, and the two motivation factors. We then conducted
a correlation analysis to assess connections between the variables we measured. In this context,
we were particularly interested in correlations between both satisfaction variables and whether or
not a hackathon takes place online or in person (RQ1), between both satisfaction variables and
perceived quality of participation (RQ2), and between both satisfaction variables and individual
motivations (RQ3). Due to the anonymity of our survey responses, we cannot be entirely sure
that an individual might not have participated in two of the events we surveyed. We can, however,
reasonably assume that this would be unlikely due to the diversity of the events we surveyed.
Nonetheless, we did not perform statistical tests to compare any single variable between online
and in-person observations because observations from the same event are likely not independent.

4.3.4 Regression analysis.
Finally, to understand how perceived quality of participation (RQ2) and motivation (RQ3) af-
fect satisfaction with process and satisfaction with outcome, respectively, controlling for other
sources of variance, we performed four series of multiple regressions.

Treating satisfaction with process as the dependent variable, we constructed two types of
multiple regression models, one for the larger dataset without motivation factors and one for the
subset that includes motivation factors. For all models, we also included the “online” indicator
variable to test a) whether the event being online or not by itself affects satisfaction (RQ1) and
b) whether being online or not mediates the effects of other predictors. To assure conditional
independence of the errors, for all models, we included the hackathon indicator to control for un-
observed factors that potentially vary with each hackathon (and thus may introduce correlations
among respondents participating in the same hackathon).
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Similarly, we constructed two types of multiple regression models for treating satisfaction
with outcome as the dependent variable.
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Chapter 5

Survey results

In the following, we will first describe the results of the descriptive analysis and elaborate on per-
ceived differences between online and in-person events (section 5.1, RQ1) before discussing the
effect of satisfaction (RQ2) and motivation (RQ3) on individual satisfaction with their process
(section 5.2) and outcome (section 5.3).

5.1 Descriptive analysis
Our survey demographics show that the participants were primarily between the ages of 18 and
24 (36%) and 25 and 34 (39%). Few survey participants were also between the ages of 35 and
44 (16%), 45 and 54 (6%), and 55 and 64 (3%). There were no survey participants that were
65 years or older. Related to the reported gender, our participants were mainly male (70%),
with females only making up 30% of our survey population. Finally, 121 participants (12.9%)
identified as a minority.

Related to the five variables we analyzed for this study, we found their mean values to be sim-
ilar when comparing online and in-person events (Fig. 5.1). The standard deviations ranged from
0.64 (perceived quality of participation during online hackathons) to 1.14 (learning motivation in
in-person hackathons). Moreover, we also found that the mean values for satisfaction with pro-
cess, satisfaction with outcome, perceived quality of participation, and networking motivation
were higher for online than for in-person events. Only the mean value for learning motivation
was higher for in-person than for online events.

The correlation analysis (Table 2 in Appendix provides an overview) revealed that whether an
event was organized online or in-person had a significant negative correlation (r = −0.17, p <
0.0001) with participants’ satisfaction with the outcome they produced. This, however, was a
weak correlation1 which does not provide much indication towards a significant effect between
outcome satisfaction and whether an event was organized as an online or in-person event. We
will further examine this relationship in section 5.3.

Our analysis also revealed a significant moderate positive correlation between perceived qual-
ity of participation and satisfaction with outcome (r = 0.51, p < 0.0001) and between perceived

1We utilize the classification of Dancey and Reid [21] according to which correlations between 0.1-0.3 are
classified as weak, 0.4-0.6 as moderate, and 0.7-0.9 as strong.
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Figure 5.1: Mean and standard deviation of variables for online (blue/left) and in-person (or-
ange/right) events.

quality of participation and satisfaction with process (r = 0.56, p < 0.0001). This finding con-
tributes to answering RQ2 in that it indicates that individuals who thought they could contribute
to their team and participate in team decisions also showed high satisfaction values. We will fur-
ther examine the relationship between these aspects in the following sections (sections 5.2 and
5.3).

We also found significant weak positive correlations between satisfaction with outcome and
the two motivation factors – motivation to network (r = 0.17, p < 0.001) and motivation to learn
(r = 0.12, p < 0.01) – we extracted and also between satisfaction with process and learning
motivation (r = 0.15, p < 0.001) and motivation to network (r = 0.20, p < 0.0001). This
finding contributes to answering RQ3 because it indicates that satisfaction can be related to
motivation in the context we studied. Moreover, it indicates that both motivations are similarly
strongly related to both satisfaction measures. As with the previously discussed correlation, we
will examine the relationship between these aspects in the following sections (sections 5.2 and
5.3).

Finally, the correlation analysis also pointed towards a significant moderate positive correla-
tion between the two satisfaction measures we utilized (r = 0.54, p < 0.0001) and a significant
weak positive correlation between the two motivation factors (r = 0.30, p < 0.0001). This
points towards a similarity between the two motivation factors. Further analysis, however, re-
veals differences related to the effect of each motivation factor on perceived satisfaction (RQ3,
section 5.2 and 5.3). Moreover, it indicates a close relationship between both satisfaction vari-
ables. One would thus expect similar results related to all three research questions (RQ1 to
RQ3), which will prove not to be the case when we further examined the influences of the dif-
ferent factors on satisfaction with process and with outcome (section 5.2 and 5.3).

5.2 Satisfaction with process
We constructed a series of multiple regression models on the larger dataset, with perceived qual-
ity of participation as the main predictor, before moving onto the subset and adding motivation
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Dependent variable:

Satisfaction with process

Model 1 Model 2 Model 3

Online indicator 0.286 0.111 1.393∗∗∗

(0.344) (0.289) (0.469)

Perceived quality of participation 0.575∗∗∗ 0.714∗∗∗

(0.041) (0.057)

Online * Perceived quality of participation −0.279∗∗∗

(0.081)

Constant 3.964∗∗∗ 1.407∗∗∗ 0.791∗∗∗

(0.199) (0.247) (0.302)

Observations 483 483 483
Adjusted R2 0.072 0.347 0.362

Note: ∗p <0.1; ∗∗p <0.05; ∗∗∗p <0.01

Table 5.1: Models predicting satisfaction with process without motivation factors

Res.Df RSS Df Sum of Sq F Pr(>F)
Model 1 468 259.13
Model 2 467 181.98 1 77.15 202.60 0.0000
Model 3 466 177.45 1 4.53 11.89 0.0006

Table 5.2: ANOVA of models 1, 2, and 3 predicting satisfaction with process

factors.
We first introduced only the indicator of whether a hackathon is online or in-person (Model

1), which does not by itself have a significant effect on satisfaction with the group process (RQ1,
as was found in the descriptive analysis above, section 5.1). When combined with hackathon ID,
which also is not statistically significant (not shown in the tables), this first model explained only
7% of variance. Then, we added individual’s perceived quality of participation in their group
effort (Model 2), followed by an interaction term between the online indicator and perceived
quality of participation (Model 3). Table 5.1 presents these models (1, 2, and 3) in detail.

We found that perceived quality of participation has a strong and significant association with
process satisfaction (β = 0.58, p < 0.01, Model 2), accounting for an additional 27.5% of vari-
ance (RQ2). While online or in-person does not directly associate with process satisfaction, we
see a significant inverse interaction between the online indicator and perceived quality of partic-
ipation (β = −0.28, p < 0.01, Model 3), which accounts for an additional 1.5% of variance.
Based on ANOVA comparisons presented in Table 5.2, Model 3 explains the most variance in
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Dependent variable:

Satisfaction with process

Model 4 Model 5 Model 6 Model 7 Model 8

Online indicator 0.031 −0.111 1.245∗∗ 1.341∗∗∗ 1.581∗∗∗

(0.386) (0.324) (0.500) (0.498) (0.547)

Perceived quality of participation 0.568∗∗∗ 0.720∗∗∗ 0.700∗∗∗ 0.691∗∗∗

(0.042) (0.060) (0.060) (0.060)

Motivation: Learning 0.011 0.022
(0.031) (0.039)

Motivation: Networking 0.082∗∗ 0.113∗∗∗

(0.033) (0.042)

Online * Perceived quality of participation −0.294∗∗∗ −0.300∗∗∗ −0.276∗∗∗

(0.083) (0.083) (0.085)

Online * Motivation: Learning −0.021
(0.063)

Online * Motivation: Networking −0.074
(0.068)

Constant 4.219∗∗∗ 1.661∗∗∗ 0.978∗∗∗ 0.699∗ 0.569
(0.264) (0.291) (0.347) (0.368) (0.385)

Observations 438 438 438 438 438
Adjusted R2 0.074 0.349 0.366 0.375 0.375

Note: ∗p <0.1; ∗∗p <0.05; ∗∗∗p <0.01

Table 5.3: Models predicting satisfaction with process with motivation factors
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Res.Df RSS Df Sum of Sq F Pr(>F)
Model 4 426 236.68
Model 5 425 165.93 1 70.75 188.57 0.0000
Model 6 424 161.22 1 4.71 12.56 0.0004
Model 7 422 158.27 2 2.95 3.92 0.0205
Model 8 420 157.59 2 0.68 0.90 0.4066

Table 5.4: ANOVA of models 4 to 8 predicting satisfaction with process

the larger dataset.
The inverse association between the online indicator and perceived quality of participation

implies that the effect of perceived quality of participation on satisfaction with process is stronger
for in-person events. That is, for in-person events, the slope of perceived quality of participation
is steeper as compared to online events.

Next, we investigated the effects of the two motivation factors on process satisfaction. In-
cluding complete responses to the motivation factors means we need to construct another series
of models on the data subset. Table 5.3 presents these models (4 to 8) in detail.

Models 4, 5, and 6 replicate models 1, 2, and 3 from the larger dataset, respectively. We find
that, on the smaller subset of data, the effects of perceived quality of participation (β = 0.57,
p < 0.01, Model 5) and its interaction with the online indicator (β = −0.29, p < 0.01, Model 6)
are similar to corresponding effects found on the larger dataset (Models 1, 2, and 3).

We then introduced the two motivation factors, “learning new tools” and “networking” (Model
7), followed by adding interaction terms between the motivation factors and the online indicator
(Model 8). Motivation “learning new tools” does not have a significant effect on process sat-
isfaction. In contrast, the “networking” motivation weakly associates with process satisfaction
(β = 0.08, p < 0.05, Model 7) and only accounts for an additional 1% of variance (RQ3). The
interaction between the online indicator and either motivation factor is not significant (Model
8). Overall, the models that include the motivation factors (Model 7 and 8), compared to that
without including the motivation factors (Model 6), explain marginally more variance. Based on
ANOVA comparisons shown in table 5.4, Model 7 explains most variance.

5.3 Satisfaction with outcome
Next, we constructed a set of multiple regression models to examine the effect of perceived
quality of participation and the motivation factors on individual participant’s satisfaction with
the outcome of the event. Tables 5.5 and 5.7 present the models in detail. Models 1 to 3 are
performed on the larger dataset, while Models 4 to 7 are performed on the smaller subset with
the motivation factors.

Again, we first introduced only the indicator of online or in-person hackathons along with
the hackathon IDs (Model 1). We found that the event being online or in-person does not have
a significant effect on satisfaction with outcome (RQ1). Then, we included perceived quality
of participation. Similar to the case with process satisfaction, perceived quality of participation
has a significant positive association with outcome satisfaction (β = 0.55, p < 0.01, Model
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Dependent variable:

Satisfaction with outcome

Model 1 Model 2 Model 3

Online indicator 0.500 0.332 0.490
(0.375) (0.329) (0.541)

Perceived quality of participation 0.552∗∗∗ 0.569∗∗∗

(0.047) (0.066)

Online * Perceived quality of participation −0.034
(0.093)

Constant 3.929∗∗∗ 1.475∗∗∗ 1.399∗∗∗

(0.217) (0.281) (0.349)

Observations 483 483 483
Adjusted R2 0.127 0.328 0.326

Note: ∗p <0.1; ∗∗p <0.05; ∗∗∗p <0.01

Table 5.5: Models predicting satisfaction with outcome without motivation factors

Res.Df RSS Df Sum of Sq F Pr(>F)
Model 1 468 307.19
Model 2 467 236.14 1 71.05 140.25 0.0000
Model 3 466 236.07 1 0.07 0.14 0.7134

Table 5.6: ANOVA of models 1, 2, and 3 predicting satisfaction with outcome

2) (RQ2). However, unlike process satisfaction, there is no significant effect on outcome satis-
faction from the interaction between perceived quality of participation and the online/in-person
indicator (Model 3). This indicates that unlike in the case of satisfaction with process, the rela-
tionship between perceived quality of participation and satisfaction with outcome is not different
between online and in-person events. The predictor of perceived quality of participation explains
an additional 20% of variance on top of Model 1 that contains the online indicator and hackathon
identifier.

We replicated Models 1 and 2 on the small subset to obtain Models 4 and 5. The effect of
perceived quality of participation (β = 0.54, p < 0.01, Model 5) resembles the corresponding
findings on the larger dataset (Model 2). We did not replicate Model 3 on the subset and also
refrained from adding the interaction of online indicator and perceived quality of participation
in subsequent models due to the absence of the effect shown by Model 3.

We then introduced the two motivation factors, “learning new tools” and “networking” (Model
7), followed by the interaction terms between the motivation factors and the online/in-person in-
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Dependent variable:

Satisfaction with outcome

Model 4 Model 5 Model 6 Model 7

Online indicator −0.009 −0.144 −0.077 0.097
(0.422) (0.373) (0.371) (0.499)

Perceived quality of participation 0.539∗∗∗ 0.515∗∗∗ 0.515∗∗∗

(0.049) (0.049) (0.049)

Motivation: learning −0.020 0.002
(0.036) (0.045)

Motivation: networking 0.102∗∗∗ 0.095∗

(0.039) (0.049)

Online * Motivation: learning −0.059
(0.074)

Online * Motivation: networking 0.024
(0.079)

Constant 4.438∗∗∗ 2.011∗∗∗ 1.817∗∗∗ 1.739∗∗∗

(0.289) (0.336) (0.363) (0.401)

Observations 438 438 438 438
Adjusted R2 0.140 0.331 0.339 0.337

Note: ∗p <0.1; ∗∗p <0.05; ∗∗∗p <0.01

Table 5.7: Models predicting satisfaction with outcome with motivation factors
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Res.Df RSS Df Sum of Sq F Pr(>F)
Model 4 426 283.71
Model 5 425 220.04 1 63.67 124.06 0.0000
Model 6 423 216.38 2 3.65 3.56 0.0293
Model 7 421 216.06 2 0.33 0.32 0.7274

Table 5.8: ANOVA of models 4 to 7 predicting satisfaction with outcome

dicator (Model 8). Like with process satisfaction, only the motivation factor “networking” has
a weak positive association with outcome satisfaction (β = 0.10, p < 0.05, Model 7) (RQ3).
Given ANOVA comparisons presented in Table 5.8, Model 6 is the best, although adding the
motivation factors only contributes an additional 0.8% of explained variance.
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Chapter 6

Interview and qualitative analysis

The preliminary findings from the quantitative survey analysis indicate that, surprisingly, there is
no significant difference regarding participant satisfaction between online and in-person hackathons.
This contrasts conventional belief that co-location is important for successful collaboration. We,
therefore, want to understand why participants might be equally satisfied with online hackathons
and how they perceive the effect of being online on the collaborative process. To that end, we
conducted semi-structured interviews with six volunteer mentors and six participants (hackers)
from a recent online hackathon “HPC in the City: St. Louis” for Supercomputing 2021.

To explore the reasoning for individual satisfaction with the event and to learn about the
subjects’ perception of the online collaborative process, we devised an interview guide centered
around these concerns, with questions such as the followings (see Appendix 3 for the full inter-
view guide).

• What was your motivation to participate in the hackathon?
• Talk me through your first meeting. What did you talk about?
• What did you do to stay in touch with your team members?
• Were you satisfied with your project and the event?
• Would you participate in a similar event again?

We sent email invitations to participate in the interview study to all mentors and hackers after
the event. We received responses from six mentors and six hackers and conducted and analyzed
interviews with all 12 subjects. For the qualitative analysis, we focused on answering our initial
questions – why participants might be satisfied with the event being online and how does the
event being online affect the subjects’ perception of the collaborative process. We used Otter.ai
to transcribe the audio recordings of the interviews. Then, two of the authors independently
listened to the recordings and read the transcripts, paying particular attention to aspects of how
satisfied the subject was and what was the communication and collaboration process like, and
along with another author, discussed the key findings. We describe the key findings in the next
chapter.
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Chapter 7

Interview findings

In general, we found that both mentors and hackers were satisfied with the event as well as
their team collaboration during the hackathon. Only one mentor interviewed expressed a slight
disappointment that their team could have put in more effort into the project. However, several
subjects mentioned clear issues with communication or collaboration processes.

One common issue was that it took some time to form a stable team, as participants joined
from all across the country, and many eventually worked with people whom they did not know
before the hackathon. One subject (P2) described an especially precarious situation – “In the
beginning, we thought we had three students, and then one student dropped out because he was
traveling... So we ended up with two students. And in the meantime, one of those just became
ill. And we found out that the other student had to take a day test...” Similarly, albeit less severe,
cases were mentioned by several other subjects, where some team members either joined their
project late in the event or dropped out after initial meetings.

In addition, several subjects mentioned that some or all members of their team had other
priorities during the event. For example, one subject (P7) noted that “because a lot of people
were doing stuff outside of the hackathon... there were five members on the team, [but] there
were two or three who were consistently showing up to check-in and [the people there were]
different every time”, thus hindering the team communication somewhat.

On the other hand, advantages of the event being online that were pointed out include lower
cost to participate, flexibility as to when to work on the project, and potentially easier commu-
nication with the technologies. One mentor (P8) indicated they would prefer to participate in
future hackathons online to “allow for [their] students to participate... because if it is out of
town, those things (transportation, hotel, etc.) could get costly.” Considering that, as mentioned
above, participants to the online hackathon might have other things to do at the same time, one
subject (P12) pointed out that “[being] online gives [them] a lot more flexibility, [which] really
worked in [their] favor this time, because [they] had classes and [other things] to attend to in the
middle of [the hackathon].”

Access to technologies to facilitate virtual collaboration was a noticeable common theme
among the interviews. In addition to Discord, which was established by the hackathon orga-
nizers and used as the primary form of communication throughout the event, several subjects
also suggested they used Zoom meetings for easier discussion of project directions and progress.
For example, one subject (P12) described the ease of the process – “I think it worked out pretty
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well... We could just use Discord to know everyone’s availability, and then just get on a [Zoom]
call when that’s possible.” Nevertheless, one subject (P11) expressed some reservations about
fully remote communication – “You can only go so far with all that, versus actually meeting
someone in ‘3D’... Setting up a Google meet [is] not like a knock on your door kind of situa-
tion.”

Finally, we found that participants can be satisfied with the event if their initial motivation
to participate and expectations were met. For instance, one subject (P1) suggested that the sub-
jective experience of fun and excitement is always an important element of hackathons and that
“you never lose the fun of it and the excitement and the pressure” despite being the hackathon
being online. Another subject (P12), who was a first-time hackathon participant, reflected on
their experience with great satisfaction, “I always had this fear [that] if I’m going to use these
different technologies trying to integrate everything, nothing is gonna work. But now that we
did that... I’m more open now to trying out new technologies and integrating those with what I
already know”; “We never imagined that there would be so much great teamwork with people
you just met.”
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Chapter 8

Discussion

Our primary quantitative results provide evidence for a rather surprising answer to RQ1, which
inquired about the differences in satisfaction between online and in-person hackathons. Our re-
sults showed no differences in satisfaction with the outcome; they, however, indicated higher
satisfaction with the process for online hackathons when considering perceived quality of par-
ticipation in online versus in-person contexts. This runs counter to decades of research that has
identified many challenges for virtual teams and the only limited ability of technology to address
those challenges [52].

There are at least three possible explanations. First, it may be the case that in the very brief
format of the hackathon, face to face interaction among team members who are often completely
unfamiliar with each other does not have time to develop into an advantage with the development
of common ground [61, 62], trust [17, 63, 76], and other powerful factors that facilitate collab-
oration [77]. Virtual teams may have lower expectations and realize that they must function in
the absence of these traditional facilitating factors, leading to a greater sense of satisfaction. The
time-bounded nature of a hackathon might also have induced the necessity for frequent and direct
communication, which has been found to mitigate the feeling of distance in prior work [72]. Our
interview findings can corroborate this possibility as subjects indicated that a stable team forma-
tion could take a considerable period of time. While online team forming can be more difficult
due to the lack of face-to-face interactions, it is conceivable that the team forming process can
still take non-negligible time and effort in in-person hackathons, especially if the scope of the
hackathon invites participants from different parts of the country.

Second, it is possible that for most hackathons that involved writing code, modern coding
environments such as GITHUB have become very familiar to many participants, who are ac-
customed to collaborating in relative physical isolation. Indeed, our interview findings suggest
that subjects enjoy the flexibility of working on their own time and that regular check-in meet-
ings with other team members through virtual communication technologies are sufficient for
project progression. Adding constant face-to-face interaction might be a bit disorienting and
even disruptive from the participant’s point of view. Production blocking in brainstorming [54]
is a potentially relevant example of how in-person interaction can inhibit productivity because
of process issues. We encourage future work that looks qualitatively at the interaction style of
in-person and online events, as well as the use of collaboration technology to shed light on this
issue.
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Our interview findings provide a third potential explanation as to why participants do not
see virtual collaboration in online hackathons as less satisfying than that in-person – recency
bias. We note that the primary problem associated with the collaboration process in the online
hackathon, as suggested by interview subjects, is the team forming process. While it can be
frustrating when team formation takes an especially long time and much effort, it happens at
the beginning of the event, and any frustration with the process can be masked by potentially
smooth and successful collaboration later on in the event. As the surveys were all conducted
after the event, participants might weigh the delightful collaboration later in the event more than
the initial frustration when reflecting on their perception of the entire event. We thus suggest
future research to address such recency bias by measuring participant perception multiple times
during the event, including after the initial meetings.

Perceived quality of participation was a strong predictor of both process and outcome satis-
faction (RQ2). This comes as no surprise as the quality of participation has long been shown
to be associated positively with the performance of groups [2, 14, 46]. Interestingly, the online
status of the hackathon appears to moderate the impact of quality of participation. The quality
of participation has a stronger effect on satisfaction with process for in-person groups than for
online groups. This could reflect the greater possibilities for improving the quality of partici-
pation for in-person groups, as compared to online groups, which may have a relatively limited
range of possibilities. Future work should take a more detailed look at the factors that lead to the
perceptions of quality of participation in both in-person and online settings.

Finally, there was a significant but weak association between networking motivation and
satisfaction with both process and outcome (RQ3), thus confirming prior work in organiza-
tional [7, 31, 43] and volunteer contexts [5, 24] that found a connection between motivation
and satisfaction. Our finding, however, provides more detail in that we found individuals who
are motivated by the desire to connect to other people, for personal or professional reasons, to
be more satisfied, since that is one result of a hackathon that is likely to be pretty consistently
provided, regardless of how effective the hackathon was on other dimensions, such as technical
accomplishments and satisfying processes. This finding also supports prior work in the context of
volunteer groups that has established that some motivations have a positive effect on satisfaction
while others do not [5].

8.1 Implications for practice
The primary implication for practice is to encourage online hackathons. Far from being a poor
substitute for the in-person variety, on the global and subjective satisfaction measures, they seem
to be just as effective. Virtual hackathons have many apparent advantages, including the potential
for hackathons organized around common interests and the reduction in cost and environmental
footprint for events to which people must travel. Moreover, they can at least partially be orga-
nized to be geographically independent since time-zone differences can still be expected to be
difficult to navigate.

Our findings also point towards the more substantial influence of perceived participation
quality on process satisfaction in an in-person compared to an online context. Organizers should
thus find ways to foster the participation of all members within a team. This could be achieved
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in multiple ways by, e.g., providing individual mentor support for each team, asking for specific
deliverables that require all team members to participate equally, or ensuring that teams engage in
collaborative ideation before directly starting to work on a project idea that not all team members
might be on board with.

8.2 Implications for research
Many new research questions arise in the wake of these results. One set of questions concerns
the actual outcomes as opposed to measures of satisfaction. Are the solutions as applicable, as
likely to be built upon, as innovative, are the relationships among participants durable? These
are important questions to probe the utility of online hackathons further.

Given the higher satisfaction with process in online hackathons, it seems essential to ex-
plore the role of typical online technologies and practices in in-person hackathons. For example,
participants may be encouraged to rely more on messaging platforms such as Slack for regular
communication and requests for assistance from mentors rather than potentially disruptive oral
requests? Why don’t the affordances of face-to-face, including overhearing when other team
members are having problems, or creating shared artifacts such as diagrams, lead to greater pro-
cess satisfaction? How do online teams overcome these limitations?

Finally, it would also be interesting to conduct a longitudinal study of individuals who partici-
pate in multiple different hackathons and compare their satisfaction with online versus in-person
events. Several of our interview subjects were first-time participants in hackathons or similar
events. It is possible that satisfaction for these first-time participants was associated more with
their initial expectations of the event rather than other aspects such as the collaboration process.

8.3 Limitations
The study concerns a limited set of hackathons. The relationships that we observe in this sample
may differ from those in the entire population of all hackathons. We expect that the varying sizes
and durations concerning different domains, and addressing different themes, such as innova-
tion, education of the sample, may alleviate this potential external generalizability issue. The
responses we obtained may reflect a somewhat special sample of participants (those willing to
fill a survey) and may differ from the opinions of other participants and may thus be systemat-
ically biased. The survey questions are also mostly subjective and may have been understood
differently by respondents from what we have intended. The fact that we build it as an improve-
ment to previous well-designed surveys reduces the likelihood of such problems. However, we
selected a small set of motivations to participate in the analysis. Different events may have addi-
tional theme-related or format-specific motivations such as “winning”, which may contribute to
satisfaction.

One of the more severe confounders for our comparison of online and in-person hackathons
is the 2020-2021 COVID pandemic that resulted in numerous online hackathons. For example,
the isolation of COVID-related lockdowns may have enhanced the feelings of camaraderie that
participants felt while collaborating online, leading to greater feelings of satisfaction with the
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process. Although we heard no specific mention of COVID-related situations or concerns in the
interviews, several subjects did express they were satisfied with the event “given the circum-
stances”. It is unclear whether they were referring to specific problems they encountered with
their team or the COVID situation in general. As we move past the pandemic and learn lessons
from how it influenced collaboration and work style, we should study online events held for
convenience or other purposes rather than a necessity to see if the same results hold.

There might be other factors that affect satisfaction that were not in the focus of our study.
For example, advancing job prospects was similarly weighted by both factors in our analysis and
was, therefore, included in neither.

We conducted a thorough analysis of the assumptions underlying regression analysis and tried
to take into account all predictors to ensure conditional independence, equality of variances, and
normal distribution of the residuals. Specifically, responses from each hackathon are correlated,
and we, therefore, included hackathon indicators as predictors to ensure the conditional inde-
pendence of the residuals. Despite that, other variables we did not measure may also explain
the relationships we observe or change them if added to the model. The hackathon indicator is
nested within online/in-person indicators making the model overdetermined. We excluded the
last hackathon indicator from the model to ensure that predictors are not collinear.
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Chapter 9

Conclusion

Our study was inspired by the proliferation of online hackathons in recent years and especially
during the 2020-2021 COVID pandemic. We designed a mixed-method study following a se-
quential explanatory strategy, surveying participants from 15 hackathons then conducting 12
interviews. Overall, this work suggests that given the factors we considered, online hackathons
can be as effective and as satisfying as their in-person counterparts. As identified in this work,
the problems associated with online collaboration, as well as the importance of the perceived
quality of participation, should serve as a guide for facilitating effective virtual collaboration in
hackathons and similar online events.
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Perceived satisfaction with process (based on [27])
Would you describe your team process as more...

(1) Inefficient to (5) Efficient
(1) Uncoordinated to (5) Coordinated
(1) Unfair to (5) Fair
(1) Confusing to (5) Easy to understand

Perceived satisfaction with outcome (based on [27]), anchored between strongly disagree and
strongly agree
I am satisfied with the work completed in this team.
I am satisfied with the quality of my team’s output.
My ideal outcome coming into my team was achieved.
My expectations towards my team were met.

Perceived quality of participation (based on [27]), anchored between strongly disagree and
strongly agree
Everyone had a chance to express his/her opinion.
The team members responded to the comments made by others.
The team members participated very actively during our collaboration.
Overall, the participation of each member in the team was effective.

Motivations to participate, anchored between not at all and completely
Learning new tools or skills
Meeting new people
Seeing what others are working on
Sharing your experience and expertise
Advancing your career

Demographics
How old are you currently? (18 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, 75 or older,
Prefer not to say)
Are you...? (Female, Male, Non-binary, Prefer not to say)
Do you consider yourself a minority? (For example in terms of race, gender, expertise or in
another way) (Yes, No, Prefer not to say)

Table 1: Scales utilized for the surveys
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PQP = Perceived quality of participation
Sat PR = Satisfaction with process
Sat OC = Satisfaction with outcome
Mot Lrn = Motivation: Learning
Mot Nwk = Motivation: Networking
O/IP = Online/In-person indicator

PQP Sat PR Sat OC Mot Lrn Mot Nwk

PQP -
Sat PR 0.56∗∗∗∗ -
Sat OC 0.51∗∗∗∗ 0.54∗∗∗∗ -
Mot Lrn 0.14∗∗ 0.15∗∗∗ 0.12∗∗ -
Mot Nwk 0.16∗∗∗ 0.20∗∗∗∗ 0.17∗∗∗ 0.30∗∗∗∗ -
O/IP -0.08 -0.03 -0.17∗∗∗∗ -0.03 -0.02

Note: ∗p <0.05; ∗∗p <0.01; ∗∗∗p <0.001; ∗∗∗∗p <0.0001

Table 2: Correlation of analysis variables
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Before the hackathon: What was your motivation to participate in the HPC in the City: St.
Louis hackathon?
What did you think about the event being online?

Probe: Potential problems to attend an online event, preference for online vs. in-person.
(mentor) What was the goal of the project you suggested? How did you come up with the idea?
At the beginning of the hackathon: How did you find your team? How well did you know your
team members?
(hacker) Please describe your project (incl. name).
(hacker) Why did you choose to work on this particular project? What did you like about it?

Probe: Technologies used, project theme, mentor, other team members, or other reasons.
Talk me through your first meeting. What did you talk about?

Probe: Did you distribute tasks? Did you set up your development environment? Did you
share contact information? Did you set up milestones/internal meetings/checkpoints?
During the hackathon: Let’s talk about how the hackathon went. What did you do after the first
meeting?
(hacker) How did you know what to do? How did you know what the others were doing?

Probe: What was your responsibility? What were the responsibilities of the other team mem-
bers? Were the responsibilities clear to everyone?
(hacker) Was everyone on the same page? If not, why not? Which issues did you face?
(mentor) What kind of assistance did the students need?
(mentor) What was the most difficult thing about mentoring this particular team?
What did you do to stay in touch with your team members?

Probe: Technologies, regular vs. on-demand meetings, among the entire team vs. sub-team
What was particularly good/bad?
What would you do differently next time?
In hindsight: Tell us something that worked out really well and something that you would do
differently.
Were you satisfied with your project and the event? Would you participate in a similar event
again?
What advice would you like to give others that want to participate in a similar event?
Prior experience:
How many in-person hackathons did you participate in before the HPC in the City: St. Louis
hackathon?

How does the experience during the HPC in the City: St. Louis hackathon compare to those
experiences? What were the advantages of the online setting? What were the issues? What did
you like? What do you wish would be different?
Please think about an online event where you worked together with a group of people that was
particularly positive for you.

Please describe that event for me.
How does your experience during the HPC in the City: St. Louis hackathon compare to that

event? What did you like? What do you wish would be different?

Table 3: Interview guide
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