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Abstract

Social conformity occurs when people adjust their personal opinions and behaviours
to agree with contradictory perspectives of group majorities. While conformity has
been established as a powerful social in�uence in face-to-face groups, its impact in
online groups remains unclear. Informed by a thorough literature review of conformity
research, this thesis systematically investigates the e�ects of several popular contextual
and personal determinants of conformity behaviour (as reported by prior work in physical
groups), to quantify their e�ects in di�erent online group settings. In brief, our �ndings
show that people are more receptive to conformity in�uences when challenged by larger
than smaller majorities, in tasks with a clear “correct” answer. We also note that an
individual’s susceptibility to conformity increases in online group settings with higher
social presence. In addition, personal aspects such as age and gender related stereotypical
perceptions of self and peer competency, self-con�dence on personal judgement, and
certain personality traits also determine users’ susceptibility to conformity in�uences in
online groups.

The thesis also expands on potential outcomes of online social conformity behaviour,
to reveal both positive (e.g., encouraging prosocial behaviours in the dissemination
of online news articles) and negative (e.g., accepting incorrect responses of a group’s
majority as accurate) outcomes. Hence, we describe social conformity as a powerful
social phenomenon that has the potential to be used to encourage positive interaction in
online group settings - given that we also account for its capacity for adverse outcomes
through appropriate platform design. As such, we provide several design guidelines that
demonstrate how certain conformity determinants (e.g., social presence) can be embedded
in online platform design to e�ectively control perceived social conformity in�uences in
online group settings. We further encourage future work to build on our �ndings on this
regard to evaluate the e�ectiveness of the proposed guidelines in practice.

We conclude with a discussion on possible next steps in online conformity research.
Concisely, we motivate the need for future research to examine the e�ects of social
conformity in more realistic online environments, where social pressure situations occur
naturally. Moreover, while this thesis examined e�ects of several popular contextual and
personal determinants on online social conformity, this did not constitute a complete list
of potential determinants. This is especially crucial given that the focus of conformity
research is now shifting from physical to online settings, and as a result certain
determinants that may have not been of signi�cance in physical groups, will become
increasingly relevant. We also emphasise that there is a lack of research that examines
online conformity behaviour in terms of its longevity. Doing so is vital to distinguish
between its short-term and long-term e�ects, in order to truly understand how social
conformity in�uences manifest and sustain in our everyday online social interactions.
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Chapter 1

Introduction

Social conformity is a powerful social phenomenon that motivates individuals in group
settings to adjust their personal judgements to agree with contradicting judgements of the
group’s majority [11, 12]. Since the mid-20th century, researchers have investigated social
conformity in physical groups, to understand its impact on how people form opinions
in group settings. In a landmark study, Asch [11] investigated how being opposed by a
clearly incorrect yet unanimous group majority a�ect personal judgements of individuals
in a simple “line matching” task (matching a straight line with one of three other options
based on length). They found that in such social pressure situations individuals often
conformed to the incorrect majority, resulting in an astonishing 33.3% errors in judgement
- in comparison to 1% of errors when completing the same task independently. Their
�ndings established the presence of social conformity in physical groups, even when the
group majority is clearly incorrect.

Subsequently, Deutsch and Gerard [42] explained two motives behind social
conformity behaviour - informational and normative social in�uences. They rationalised
that individuals conform either because they accept the majority’s judgements to
accurately re�ect reality and use them to guide their personal judgements when the
“correct” response is unclear (informational in�uences), or because they attempt to “�t
in” by agreeing to the expectations of the group. Additionally, literature also describes
social conformity as a function of several contextual (e.g., majority group size and task
objectivity [20, 82]) and personal (e.g., gender, age, self-con�dence and personality [39,
47, 91, 142]) determinants, that impact the magnitude of its in�uence in physical groups.

1.1 Motivation
With the proliferation of societal interactions to computer-mediated communication
(CMC) based group settings, understanding how social conformity in�uences a�ect
our judgements in CMC platforms is crucial. However, given the inherent di�erences
between physical and CMC group settings - e.g., anonymity and reduced social presence
in the latter [118] - our understanding of social conformity based on physical groups is
not su�cient for this purpose. Furthermore, while recent work shows that conformity
manifests in diverse CMC groups such as learning platforms [19, 139], discussion forums
and support groups [97, 154, 168], and social networks [32, 110, 111], they do not
adequately quantify the e�ects of the di�erent contextual and personal determinants of
social conformity (as observed in physical groups) in CMC settings. Additionally, it is
unclear if and how factors that can moderate social conformity e�ects - but are implicit
in face-to-face settings i.e., user cues and perceived social presence [42, 47, 90] - would
manifest di�erently in CMC groups.
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1. Introduction

Moreover, contrary to observations in physical settings [42], social conformity can
have both positive and negative outcomes in CMC groups. For instance, while some
studies indicate that conforming to the majority’s judgements results in fewer correct
answers in group quizzes [19], as well as in groups of crowd workers completing visual
judgement tasks together [81], more recent studies indicate that social conformity
in�uences can encourage users of online support groups [154] and discussion forums [168]
to follow accepted community standards and norms, leading to more positive sharing
behaviour and an enhanced sense of belonging. Hence, these studies signify the potential
for social conformity in�uences to enable prosocial behaviours in CMC group settings,
given that its adverse e�ects (e.g. undue pressure to conform to majority’s incorrect
judgements) are mitigated. Nevertheless, these studies merely report positive and negative
outcomes of conformity, and do not su�ciently frame these outcomes in relation to the
presence of di�erent contextual and/or personal determinants. Furthermore, the literature
also indicates that social conformity in�uences can be manipulated through the design
of CMC group platforms [168] - but does not o�er concrete recommendations on how to
achieve this.

1.2 Contribution

1.2.1 Research �estions
Based on the identi�ed research gaps, this thesis aims to understand the dynamics of
social conformity in CMC platforms in order to inform the design of future CMC group
platforms that account for social conformity e�ects to ensure positive social interactions.

To this end, this work systematically investigates whether and how certain established
contextual and personal determinants of social conformity in face-to-face groups,
manifest in CMC group settings. This includes determinants that are especially relevant
in CMC groups as a result of their lack of physicality and reduced social presence [118].
Speci�cally, this research explores the e�ects of age and gender cues, and social presence
- all of which while obvious in a face-to-face context, are design decisions in CMC
platforms. With this knowledge in hand, this thesis then examines potential positive and
negative outcomes of social conformity in CMC groups, and proposes a set of design
guidelines to inform how observed conformity e�ects can be controlled by manipulating
the relevant conformity determinants. In particular, we set out to answer the following
research questions:

RQ 1: What is the impact of established contextual determinants of face-to-face
conformity literature (majority–minority group composition, task objectivity, and the
level of social presence) in triggering social conformity in CMC groups?

RQ 2: What is the impact of established personal determinants of face-to-face conformity
literature (gender, age, self-con�dence and personality) in triggering social conformity in
CMC groups?

RQ 2(a): How do gender and age based stereotypical perceptions of (peer and self)
competency impact conformity behaviour in CMC groups?
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Thesis Outline

RQ 3: What are the potential positive and negative outcomes of online conformity?

RQ4: How can we embed conformity determinants in the design of CMC group platforms
to control conformity in�uences appropriately?

1.3 Thesis Outline
The rest of this thesis is organised as follows. Chapter 2 introduces the technical
terminology and theoretical concepts often used in social conformity literature, and
summarises prior �ndings on the contextual and personal conformity determinants that
are analysed in this thesis. Next, Chapter 3 describes the experimental methodology used
in the studies reported in the research articles (Article I–V).

Chapters 4, 5, 6, 7 & 8 present the �ve research articles that investigate the research
questions of this thesis. More speci�cally, Chapter 4 describes a research study that
investigates how established contextual and personal determinants of face-to-face social
conformity impact user behaviour in an online group quiz (RQ 1 & RQ 2). Chapter 5
presents a study that closely examines the e�ects of age and related stereotypes on
the conformity behaviour of users who complete a set of stereotypical tasks through
an Instant Messaging platform (RQ 2 & RQ 2(a)), and describes how age-stereotypical
conformity can be mitigated through appropriate platform design (RQ 4). Subsequently,
Chapter 6 outlines another experiment that aims to investigate how e�ects of gender
and related stereotypes manifest alongside other contextual and personal conformity
determinants to impact user conformity in an online group quiz (RQ 1, RQ 2, & RQ
2(a)). This study also quanti�es the outcomes of gender-stereotypical conformity on the
accuracy of user answers to the quiz questions (RQ 3), in addition to presenting a set of
design guidelines to mitigate gender-stereotypical conformity in CMC groups (RQ 4).

Chapter 7 features a study that closely analyses how online social presence - a
determinant that is more relevant in CMC groups than in physical settings - together
with other contextual and personal conformity determinants, impact social conformity in
a group quiz setting (RQ 1 & RQ 2). This study also details how three aspects of social
presence - i.e., user representation, interactivity and response visibility - can be used to
control perceived social presence in CMC platforms to control conformity in�uences
(RQ 4). Next, Chapter 8 presents �ndings of an experiment that reports social conformity
behaviour in how people perceive trustworthiness of news articles posted on online
social media, and explains the study’s �ndings with regard to e�ects of contextual and
personal conformity determinants (RQ 1 & RQ 2). This study also highlights that social
conformity impacts how people di�erentiate between, and subsequently respond to, fake
and real news articles in social media settings - identifying potential outcomes of social
conformity (RQ 3).

Chapter 9 re�ects on the �ndings of this thesis and describes how they answer the
research questions. Furthermore, informed by the �ndings of this thesis, this chapter
also sets forth several avenues for future work in this area. Finally, Chapter 10 concludes
with a summary of this thesis.
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Chapter 2

Background

This chapter presents �ndings of a review of the social conformity literature in both
physical and CMC group settings, that informed the research questions of this thesis and
the experimental design of the studies presented in Articles I–V. We �rst introduce the
terminology and concepts that are vital to understand the social conformity literature
in Section 2.1 - including how conformity behaviour is captured and rationalised in
the literature, the di�erentiation between physical and CMC group settings, popular
experimental paradigms used to investigate conformity, and how contextual and personal
conformity determinants are characterised in literature. In Section 2.2 we then describe
the methodology used for this review, including the criteria used for selecting and
�ltering prior work relevant to this thesis. Section 2.3 provides an overview of the
literature analysed, and their distribution across physical and CMC group settings,
experimental paradigms used, and contextual and personal determinants investigated.
Next, Sections 2.4 and 2.5 provide a detailed look of �ndings of prior work with regard to
contextual and personal determinants of social conformity respectively, emphasising on
how these determinants have been manipulated, and their e�ects on social conformity
behaviour in both physical and CMC groups.

2.1 Social Conformity Concepts

2.1.1 Approaches and Motives
Social conformity has been captured using two distinct approaches in the literature. In
seminal studies using Asch’s “line matching” task, conformity behaviour was determined
by the number of times participants agreed with the erroneous judgement of the group
majority (i.e., the social pressure condition), in comparison to participants’ tendency to
make errors when performing the same task independently (i.e., the control condition) [11,
12, 42, 141]. However, more recent studies have attempted to capture an adjustment in
individual opinion more speci�cally, by obtaining participants’ responses to tasks both
before and after exposing them to group feedback [61, 77, 110, 179, 180, 181, 182, 183, 186].
Both these approaches hold merit as they have been shown to successfully capture e�ects
of social in�uences triggered by groups on how people form judgements. We further
highlight that the experimental design of a typical conformity study contains three aspects
(regardless of other factors investigated): 1) capturing opinions of individuals without
social pressure, 2) exposing individuals to contradicting group opinions to create social
pressure, and 3) capturing opinions of individuals after exposure to social pressure. Given
the presence of these aspects, the experiment can then investigate e�ects of additional
determinants (e.g., by changing the size of the opposing majority).
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2. Background

Furthermore, the literature has been consistent on the two main motives behind con-
formity behaviour, namely normative in�uences and informational in�uences [42]. Nor-
mative in�uences manifest when individuals adjust their personal judgements to re�ect
that of their group, for the sole purpose of “�tting in”. An example of normative confor-
mity is the Asch’s line judgement study [11], where individuals conformed to obviously
incorrect judgements of the majority 33.3% of the times in a fairly simple task (only 1%
error rate when individuals performed the same task in the absence of social pressure).
Thus, conformity behaviour in Asch’s study was fully attributed to normative in�uences.
Similarly, normative in�uences have also been observed in CMC-based conformity studies
where individuals tend to conform with group norms primarily to be accepted within
social circles [154]. Conversely, people also tend to follow the crowd or choose the
majority’s opinion to improve their chances of being “correct” in ambiguous situations,
as a result of informational in�uences. For example, conformity studies in CMC-based
learning platforms indicate that students often tend to choose popular answers to quiz
questions forsaking their own judgement, with the primary intention of obtaining more
“correct” answers [19].

2.1.2 Physical vs. Computer-Mediated Communication (CMC)
Groups

Being a consequence of group-oriented social pressure, conformity behaviour was initially
investigated in physical groups. We describe a physical group as a gathering of two or
more individuals working on a speci�c task, from a single location, such that every
group member’s physical presence is apparent to all others. A good example for a
physical group is Asch’s line matching experiment [11] where all group members were
gathered around a table, where they could clearly see each other while indicating their
responses vocally. Conversely, CMC groups di�er from physical groups in that they lack
physicality (individuals can not physically see or communicate with each other) and
that they facilitate communication through computer-mediated means i.e., text, audio,
video, or a combination of them. The lack of physical connection results in lower social
presence among CMC group members than in physical groups [118]. In addition to the
lack of physicality, CMC groups o�er the possibility for anonymity and asynchronous
communication between group members - also leading to reduced perceived social
presence [118]. For instance, users of real-world CMC groups often have the freedom to
create user accounts without revealing their real name and photograph - giving them a
sense of anonymity (e.g. Reddit1).

However, despite these di�erences, recent work has highlighted that conformity still
manifests in a variety of CMC groups - including but not limited to - online learning
platforms, social media, news sharing websites, and support groups [19, 110, 111, 154,
168]. In general, these studies are concerned with groups of individuals who communicate
with others through web-based computer-mediated communication methods (e.g. text-
based chats and posts on community forums), to achieve a certain group objective (e.g.

1https://www.reddit.com
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complete a quiz together) - thereby exposing them to group pressure situations similar
to what can be found in physical groups.

2.1.3 Experimental Paradigms

The literature has leveraged two distinct paradigms in how group-based social in�uences
have been induced when investigating conformity in physical and CMC groups namely -
Asch’s paradigm and Crutch�eld’s paradigm. As their names indicate, the paradigms were
inspired by the experimental setups used in two seminal conformity studies conducted
by Asch [11] and Crutch�eld [39] in the 1950s. These are two approaches in which an
experimenter can simulate a group majority (or in other words, the majority’s opinion)
instead of allowing it to form organically within the group. Doing so, the experimenter
can ensure the existence of a clear majority and control for the “majority’s opinion” while
also positioning the study participant(s) in the group’s minority to induce group pressure.

Asch’s paradigm was the �rst to be reported in 1951, in the pivotal line matching
experiment [11]. This paradigm uses confederates of the experimenter who are instructed
on how to respond to experimental tasks well before the experiment, to simulate a clear
group majority in the presence of one or two real participants. The participants who are
oblivious to this fact assumes all group members to be participants similar to themselves.
In the beginning of the experiment, all group members are assigned a letter from the
English alphabet (e.g., A–E) or a number (e.g., 1–5), that determines the order in which
they will indicate their response - participant “A” �rst, participant “B” second and so
on. During the experimental task, each group member will be called to indicate their
response verbally in an alphabetical/numerical order. The real participant is assigned the
�nal position of the group, so that confederates can indicate their responses before the
participant, thereby exposing the participant to the supposed “group’s judgement” on
the task.

Conversely, Crutch�eld used an electrical panel to mimic group feedback, without
using confederates [39]. In this approach each participant faces an electrical panel with
multiple rows of lights bulbs - where each row (for instance, marked A–E) represents
a group member, and the light bulbs in each row (for instance, marked 1–5) indicates
the answer options. All participants are isolated in soundproof booths in the same
location, and will use this setup to view responses of other group members and indicate
their own response to an experimental task. For instance, if participant “A” chooses the
3rd answer option, the 3rd light bulb in the row corresponding to participant “A” will
light up. Moreover, similar to Asch’s paradigm, participants are instructed to indicate
their answers based on the order of the letter/number assigned to them (e.g. A–E).
However, all participants are led to believe they are in the �nal position (or participant
“E”), while the experimenter simulates the responses of the remaining group members
using the electrical setup. The setup is designed in such a way that the same set of
“group responses” are displayed to all the participants through the panel, simultaneously.
As a result, Crutch�eld’s paradigm can be used to investigate conformity behaviour
in multiple participants simultaneously, while also exposing them to the same group
pressure situation, in contrast to Asch’s paradigm.
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While both paradigms are rooted in literature related to physical groups (with
all participants/confederates in one room), these approaches can be implemented
in CMC groups as well. On one hand, using confederates who communicate via
computer-mediated means to investigate how people respond to social pressure situations,
mimics the Asch’s paradigm (e.g. Laporte, Nimwegen, and Uyttendaele [97] investigated
conformity in a CMC group where one participant and �ve confederates communicated
through live video or text-based chat to complete an online quiz together). On the other
hand, if group feedback displayed to participants is computer-simulated (e.g., as a bar
chart illustrating votes against each answer option [139], automated peer responses [89,
130]), and exposes participants to the same group pressure situation without using
confederates, it resonates with Crutch�eld’s paradigm.

2.1.4 Determinants of Conformity

We refer to a factor that directly in�uences (encourages or reduces) conformity behaviour
as a “determinant” of social conformity. We broadly categorise conformity determinants
as either contextual or personal. Contextual determinants form the external social
pressure situation that triggers conformity behaviour from the participant involved. For
instance, the number of group members opposing participant’s personal judgement, the
nature of the experimental task, and perceived social presence are critical contextual
determinants of conformity [11, 42]. Conversely, personal determinants - i.e., age, gender,
personality, and self-con�dence on the experimental task - relate to individuals, and can
determine their susceptibility to social conformity in�uences. Such personal factors can
not only vary among participants of a social pressure situation, but also between the
group members in�icting the said social pressure.

2.2 Literature Selection

We performed a thorough review of social conformity research conducted in both physical
and CMC-based settings. To this end, we chose four digital libraries that contain venues
that explore socio-psychological phenomena in both physical and CMC groups, namely
- Wiley, American Psychological Association (APA) and Taylor & Francis for conformity
literature on physical groups, and Association for Computing Machinery (ACM) for
conformity research based on CMC groups. In addition, we included the scholarly journal
Computers in Human Behavior in our analysis of conformity research based in CMC
groups - given its commitment to investigate the role of computers in social psychology.
We further highlight that due to the overwhelming number of social in�uence studies
published in Wiley, APA and Taylor & Francis libraries, we then narrowed our search
to several prominent social psychology journals in each library namely - Journal of
Applied Social Psychology, British Journal of Social Psychology and European Journal of
Social Psychology in Wiley, Journal of Applied Social Psychology and Journal of Personality
and Social Psychology in APA and The Journal of Social Psychology, Social In�uence, and
International Journal of Psychology in Taylor & Francis.
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We used the following query strings to retrieve conformity research based on physical
and CMC settings separately. We note that two slightly di�erent query strings were
used for the two groups of venues (that focus on physical vs. CMC groups), to adopt
di�erences in terminology used in conformity research in each context and minimise
false positives.

• For studies based on physical settings: “social conformity OR (normative AND
(conformity OR in�uence OR social in�uence)) OR (informational AND
(conformity OR in�uence OR social in�uence))”

• For studies based on CMC settings: “social conformity OR conformity OR
normative in�uence OR normative conformity OR informational in�u-
ence OR informational conformity OR (social in�uence AND (normative
OR informational))”

Furthermore, as social conformity has been investigated since early 1950s we applied
a search �lter to retrieve publications from January 1950 till July 2021 - which accounts for
over 70 years of conformity literature. To ensure that only the most relevant publications
were retrieved, we restricted our search to metadata (e.g., paper title, abstract and
keywords) and only considered complete research articles (i.e., short papers, extended
abstracts, review papers, posters, demonstrations, editorials, book chapters, and work-in-
progress were not considered).

We retrieved a total of 484 papers through the aforementioned process. We excluded
papers that investigate other forms of social in�uence (e.g. theory of planned behaviour,
exchange theory), discuss e�ects of social in�uences without empirical evidence (or has
no evaluation), and studies that employ surveys to simply measure tendency to conform.
As a result, 70 papers that either report a manifestation of conformity or presents a
study speci�cally designed to investigate contextual and/or personal determinants of
conformity in physical or CMC-based groups were retained for further analysis.

Furthermore, to ensure that a good proportion of the relevant conformity research is
included in the �nal sample, we then hand-picked seminal research papers that report on
conformity determinants, but are published in digital libraries which were not considered
for the initial assessment. These papers were included in the �nal sample based on their
relevance to the thesis objectives. This process resulted in an additional 40 complete
research articles, published in JSTOR, Elsevier, Sage, Science, IEEE, Springer and in APA
(journals other than the two considered before). Thus, the �nal sample considered eligible
for further analysis included a total of 110 full research papers.

2.3 Overview of the Literature
We present a complete list of papers considered for the review (n = 110) and summarise
several key characteristics of these research studies - such as their setting, experimental
paradigm, observed conformity rate, and investigated contextual and/or personal
conformity determinants - in Table 2.1. We also present this information for the studies
presented in Chapters 4, 5, 6, 7 & 8 at the end of Table 2.1 for ease of reference and
comparison.
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Table 2.1: Overview of the research papers analysed.

Reference Setting Paradigm Conformity
Rate Contextual Personal
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Asch [11] Physical Asch 5.5-33.3% *

Goldberg [64] Physical Crutch�eld 30% *

Crutch�eld [39] Physical Crutch�eld 38.1% * * * *

Deutsch and Gerard [42] Physical Both 1.9-57.2% * *

Asch [12] Physical Asch 9-36.8% *

Mouton, Blake, and Olm-
stead [123]

Physical Crutch�eld - * * *

Blake, Helson, and Mou-
ton [20]

Physical Crutch�eld 27.4-41.5% *

Hardy [72] Physical Asch 45% * *

Coleman, Blake, and Mou-
ton [31]

Physical Crutch�eld 10-60% * *

Belo� [18] Physical Crutch�eld - * * *

McDavid Jr [114] Physical Crutch�eld 36.5-60% * *

Smith [160] Physical Asch - * *

Rosenberg [141] Physical Crutch�eld - *

Strickland and Crowne
[167]

Physical Crutch�eld 34.2-56.1% *

Rosenberg [142] Physical Crutch�eld - * *

Crowne and Liverant [37] Physical Asch 30.8-61.1% * *

Allen and Crutch�eld [3] Physical Crutch�eld 21.2-69.8% * *

Gerard [60] Physical Both - *

Sistrunk and McDavid
[157]

Physical Crutch�eld - * * *

Costanzo and Shaw [36] Physical Crutch�eld 28.1-51.9% * *

Steiner and Vannoy [166] Physical Asch - *

Goldberg and Rorer [63] Physical Crutch�eld 30%

McGhee and Teevan [115] Physical Crutch�eld 35.7-43% *

Meunier and Rule [119] Physical Crutch�eld 11.1-26.3% * *

Schulman [153] Physical Crutch�eld 22-57.7% *

Gergen and Bauer [61] Physical Crutch�eld - * * *

Continued on next page
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Table 2.1 – Continued from previous page
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Allen and Levine [7] Physical Crutch�eld - * * *

Allen and Levine [4] Physical Crutch�eld - * * *

Costanzo [34] Physical Crutch�eld 33-50% * *

Allen and Levine [6] Physical Crutch�eld - * * *

Allen and Levine [5] Physical Crutch�eld - * * * *

Klein [91] Physical Crutch�eld 2.8-51.3% * * *

Allen and Newtson [8] Physical Crutch�eld 3.3-86.7% * * * *

Endler, Minden, and North
[52]

Physical Crutch�eld - * * *

Sistrunk [158] Physical Crutch�eld 24-35% * *

Larsen [98] Physical Asch 26.4% *

Endler, Coward, and
Wiesenthal [51]

Physical Crutch�eld 25-44.8% * * * *

Endler et al. [53] Physical Crutch�eld 21.1-37.9% * * *

Morris and Miller [122] Physical Crutch�eld - * *

Duval [45] Physical Crutch�eld 29-53% *

Stang [164] Physical Crutch�eld 39-80% *

Ross, Bierbrauer, and Ho�-
man [144]

Physical Asch 9.6-25.7% * *

Larsen et al. [99] Physical Asch 13.5-37.5% * *

Perrin and Spencer [135] Physical Asch 0-39% *

Eagly, Wood, and Fish-
baugh [48]

Physical Crutch�eld - * *

Santee and Maslach [148] Physical Crutch�eld 56.4-69.7% * * *

Kumar [94] Physical Asch - * *

Tesser, Campbell, and
Mickler [169]

Physical Crutch�eld - * *

Mugny [124] Physical Crutch�eld 19.6-38.3% * *

Insko et al. [82] Physical Asch 39.7-67.8% * *

Nicholson, Cole, and Rock-
lin [126]

Physical Asch 4.8-15.5%

Eagly and Chrvala [47] Physical Crutch�eld - * * *

Continued on next page
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Table 2.1 – Continued from previous page
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Wood and Karten [185] Physical Other - *

Yarnold, Grimm, and
Mueser [187]

Physical Asch 25-50% *

Maslach, Santee, and Wade
[112]

Physical Crutch�eld - * * *

McKelvey and Kerr [117] Physical Asch 3-43% * * *

Nemeth and Chiles [125] Physical Asch 70.4-14.1% *

Smilowitz, Compton, and
Flint [159]

CMC Crutch�eld 6.3%

Campbell and Fairey [28] CMC Crutch�eld - * * *

Spears, Lea, and Lee [162] CMC Crutch�eld - *

Abrams et al. [1] Physical Asch 8.3-58.1% *

Rugs and Kaplan [145] Physical Crutch�eld - *

Walker and Andrade [175] Physical Asch 0-85% *

Schneider and Watkins
[151]

Physical Other 23%

Baron, Vandello, and Brun-
sman [16]

Physical Asch 13-60% * * *

Pasupathi [132] Physical Crutch�eld 26-50% * *

Postmes et al. [136] CMC Other - *

Sassenberg and Postmes
[150]

CMC Crutch�eld - *

Walther et al. [176] CMC Crutch�eld - * *

Lee and Nass [106] CMC Crutch�eld - * *

Guadagno and Cialdini
[68]

Both Asch - * *

Lee [101] CMC Crutch�eld 32-46% * *

Lee [102] CMC Crutch�eld 26.9-58.6% * * *

Lee [103] CMC Crutch�eld - *

Reysen [137] CMC Asch -

Lee [104] CMC Crutch�eld - * * *

Cinnirella and Green [29] Both Both - *

Continued on next page
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Table 2.1 – Continued from previous page
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Guadagno and Cialdini
[69]

Both Asch - * *

Lee [105] CMC Crutch�eld 41-59.6% * * * * *

Laporte, Nimwegen, and
Uyttendaele [97]

CMC Asch 0-33% * *

Fard [55] Physical Asch - *

Mori and Arai [121] Physical Asch 5-28.6% *

Packer [130] CMC Crutch�eld - *

Kim and Park [89] CMC Crutch�eld - *

Hullman, Adar, and Shah
[81]

CMC Crutch�eld -

Rosander and Eriksson
[139]

CMC Crutch�eld 13% * * *

Zhu, Huberman, and Luon
[188]

CMC Crutch�eld 14.1-32.5% * * * *

Kraemer [92] CMC Asch 50%

Kundu and Cummins [95] Physical Asch -

Brandstetter et al. [24] Physical Asch 1-59% * *

Maruyama et al. [111] CMC Other 7-33% *

Midden, Ham, and Baten
[120]

CMC Asch 0-24% * *

Beran et al. [19] CMC Asch 46.9% *

Shiomi and Hagita [155] Physical Asch 41-47% *

Hertz and Wiese [77] CMC Crutch�eld 22.3% * *

Xu and Lombard [186] CMC Crutch�eld - *

Maruyama et al. [110] CMC Crutch�eld - *

Salomons et al. [146] Physical Asch 29%

Kyrlitsias and Michael
Grigoriou [96]

CMC Asch 1.14-1.68% * *

Vollmer et al. [172] Physical Asch 74-83% * *

Hertz and Wiese [78] CMC Crutch�eld 35.6-47.2% * *

Daniel and Peter [40] Physical Asch 8-38% * * *

Continued on next page
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Table 2.1 – Continued from previous page
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Perfumi et al. [134] CMC Crutch�eld 1.4-29.8% * * *

Lucas et al. [108] CMC Asch - *

Colliander [32] CMC Crutch�eld -

Goodmon et al. [66] Physical Asch 46% *

Salomons et al. [147] Physical Asch 5.5-32.2% *

Bleize et al. [22] CMC Crutch�eld - * *

Schneider [152] CMC Crutch�eld 69.4-87.6% *

Zonca, Folso, and Sciutti
[189]

CMC Asch - *

Chapter 4 CMC Crutch�eld 20.33% * * * * *

Chapter 5 CMC Asch 28.4% * * * *

Chapter 6 CMC Crutch�eld 39% * * * *

Chapter 7 CMC Asch 30% * * * * *

Chapter 8 CMC Crutch�eld 58% * * *

2.3.1 Physical vs. CMC groups
During the preliminary analysis of the �nal sample of research articles we identi�ed 73
research articles related to conformity research based on physical groups, and another
34 research articles based on CMC groups. The remaining 3 research articles (i.e., [29,
68, 69]) investigate conformity in both physical and CMC-based group settings, in an
attempt to compare e�ects of social conformity in the two contexts. We then analysed
the distribution of these physical and CMC-based conformity studies based on their
publication years as illustrated in Figure 2.1. We note that while the sample included
papers from 1951–2021, the earliest report of a CMC-based conformity study was in
1988 by Smilowitz, Compton, and Flint [159]. We also observe an increasing trend in the
number of CMC-based conformity studies in the last two decades - indicating a rapidly
increasing interest in conformity studies based on CMC groups.

2.3.2 Experimental Paradigms
Based on how the “majority’s opinion” has been generated to induce a social pressure
situation (as described in Section 2.1.3), we categorised the conformity studies reviewed
into Asch’s paradigm (uses confederates to create a majority) or Crutch�eld’s paradigm
(simulated a majority without using confederates). Accordingly, we identi�ed 39 papers
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Figure 2.1: Distribution of the conformity studies based on CMC and physical groups
considered in this review from 1951–2021.

(35.5% of the total sample) that used Asch’s paradigm (Physical: 29, CMC: 8, Both: 2).
The majority of research studies that used Asch’s paradigm in physical groups, describe
a setup similar to what Asch used in 1951 [11]. More speci�cally, confederates who were
previously instructed on how to respond to experimental tasks were inserted into the
group alongside the real participant, to gain control over the group majority’s response
(see Section 2.1.3). However, these studies were not restricted to the line judgement task
used by Asch [11]. We note that both objective tasks (e.g., indicating the longer tone
out of two tones [144], or whether a spot of light has moved in each trial [117]), as well
as subjective tasks (e.g., indicating response to hypothetical moral dilemmas [95]) were
used in studies based on Asch’s paradigm in physical groups.

Similarly, whenever confederates are connected through computer-mediate commu-
nication channels to create a group, the experimental setup follows Asch’s paradigm in
CMC settings. While in CMC groups, confederates themselves are not physically present
in the same location as the participant, they are visible to the participant through various
channels such as a real-time text-based chat (e.g. [19, 137]), a live video stream (e.g. [97,
108, 120]), or through virtual reality where each member is represented using an avatar
(e.g. [92, 96]). Similar to physical groups, in addition to the traditional line judgement
task, a wide variety of experimental tasks (e.g., surveys with multiple choice questions
on general knowledge, subject matter, moral opinions [19, 97], memory tasks [137]) have
been used to investigate conformity in CMC-based groups using Asch’s paradigm.

Moreover, 58.2% of the total sample considered for this survey (n = 64) have used
Crutch�eld’s experimental paradigm (Physical: 40, CMC: 24). We note that in addition to
Crutch�eld’s original electrical apparatus, the “group” has been simulated in physical
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groups by exposing participants who are isolated in soundproof booths in the same
location, to tape recorded responses of others that are played sequentially with random
intervals between them, before indicating their own responses to tasks [20, 123]. Similarly,
Crutch�eld’s paradigm shows many variations in CMC groups, where simulations are
comparatively easier to implement than in physical groups. Hence, in addition to using a
computer program to display predetermined responses to an experimental task [159],
the “group responses” have been simulated by displaying the speci�c number of “peers”
who support each response option [188], using fabricated bar charts to illustrate the
proportion of “peer” responses supporting each response option [139, 162], and even by
displaying automated textual responses accompanied by anthropomorphic avatars [103].

Interestingly, we note that out of all the articles reviewed in this survey, only three
research articles (2.7% of the total sample) have used both Asch’s and Crutch�eld’s
paradigms (as di�erent experimental conditions). For example, Deutsch and Gerard [42]
replicated the line judgement task using both Asch’s and Crutch�eld’s paradigms to
compare e�ects of perceived social presence on conformity behaviour in face-to-face and
anonymous physical groups, respectively. Furthermore, four other research articles (3.6%
of the total sample) have investigated conformity behaviour when group composition is
allowed to manifest organically, and hence did not use confederates (Asch’s paradigm)
or simulations (Crutch�eld’s paradigm) to generate social pressure. For instance, Wood
and Karten [185] used face-to-face, mixed-gender groups of four participants each, to
examine e�ects of gender di�erences in perceived self and peer competency on conformity
behaviour in a group discussion task. Similarly, in a CMC-based study, Maruyama et al.
[111] exposed participants to a naturally occurring Twitter dialogue by instructing them
to follow a widely used Twitter hashtag related to a political debate, on which they were
later asked to indicate their own opinion.

2.3.2.1 Asch vs. Crutchfield

Upon our initial analysis of the experimental paradigms used in conformity research, we
performed a chi-square test of independence [116] to examine whether a statistically
signi�cant association exists between the nature of the group setting (physical or CMC)
and the experimental paradigm used (Asch’s or Crutch�eld’s). For this analysis, 9 research
articles that used both paradigms (n = 3), used no simulations (n = 4), or investigated
conformity in both physical and CMC-based groups (n = 2) were not considered. We
found no signi�cant association between the two variables using a chi-square test
(χ2(1, 101) = 2.73, p = .10). In other words, the proportion of studies that report
using either one of the paradigms did not di�er based on the physical/CMC-based nature
of the group setting. We note that regardless the physical/CMC context of the group
setting, Crutch�eld’s paradigm is more frequently used in conformity studies (55% of
physical, and 70% of CMC-based studies), than Asch’s paradigm (39% of physical, and
24% of CMC-based studies).

The primary reason why Crutch�eld’s paradigm may be more preferable in certain
situations could be its ability to generate a consistent group pressure situation with less
resources (no requirement for confederates), that allows testing multiple participants
simultaneously. Meanwhile, Asch’s paradigm is often perceived to be “handicapped
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by the severely unfavourable ratio of confederates to true subjects” [39]. This can be
especially tedious in physical groups, where researchers go to great lengths to ensure
that the confederates are adequately trained and prepared to provide the appropriate
response, and are seated in the correct order (so that the participant is in the last seat).

Simulating group responses is also seen to provide more control over what information
is exposed to participants in a social pressure situation, so that confounding in�uences
can be mitigated [20, 139]. This is especially important in studies that investigate e�ects
of conformity determinants other than majority group size - i.e., nature and di�culty
of task, personality of participant etc. For instance, several conformity studies that
examined e�ects of the experimental task (objectivity and di�culty) and participants’
personality on conformity behaviour in physical [20, 157] and CMC settings [139] used
Crutch�eld’s paradigm to ensure that non verbal user cues (e.g. peer gender/age) do
not in�uence participants’ decision to conform to the majority. More speci�cally, the
aforementioned CMC-based studies used fabricated bar charts to simulate the proportion
of “peer” responses supporting each response option (e.g., 90% chose response option A,
10% chose response option B), to purposefully avoid exposing personal cues of “peers” to
minimise confounding e�ects - which is almost impossible to prevent in Asch’s paradigm.

On the other hand, Crutch�eld’s paradigm is also used in CMC-based conformity
studies that investigate e�ects of certain personal attributes of “peers” who generate
social pressure [102, 105]. These studies have used stereotypically gendered human-like
avatars and other user representations to identify simulated “peers”, as they indicate
their responses on experimental tasks. Therefore, in addition to being able to cater to a
wide variety of experimental tasks in both physical and CMC groups (as is with Asch’s
paradigm), Crutch�eld’s paradigm is versatile with di�erent experimental objectives
with regard to conformity studies.

Moreover, in CMC-based studies where conformity was identi�ed as a change in
initial and �nal responses after being exposed to “group feedback”, researchers have
used computer software to dynamically simulate an opposing majority, based on the
initial response of the participant (e.g. if participant chose option A, the simulated
majority will support option B and vice versa). This approach ensures that regardless the
initial responses of participants, they all face the same set of social pressure situations.
For example, in an attempt to quantify e�ects of the opposing majority’s group size
(2x, 5x, 10x, 20x the size of the minority) on conformity behaviour in a preference-
based task, Zhu, Huberman, and Luon [188] displayed a speci�c number of “others”
who supposedly chose each of the two options available (e.g., 150 chose A and 15
chose B, or 40 chose A and 80 chose B). The experimental setup used was not only
able to dynamically simulate the group responses, so that the simulated majority was
often challenging the initial choice of the participant, but also varied the majority and
minority group sizes as per the experiment’s objectives. Thus, Crutch�eld’s paradigm
can be used to dynamically simulate social pressure conditions - especially when the
participant’s personal response/judgement (e.g. preference out of two options) is di�cult
to be predetermined - unlike the line judgement task, where participants can be reasonably
expected to select the “correct” answer.

However, despite all the aforementioned advantages of Crutch�eld’s paradigm, Asch’s
paradigm is still regularly used in both physical [66, 172] and CMC-based [97, 120]
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conformity studies - especially when investigating e�ects of normative in�uences on
social conformity. The social pressure situation created in Asch’s paradigm - where a
participant’s personal judgement is contradicted by a clearly incorrect group majority -
triggers conformity mostly as the participant attempts to “�t in” with others (normative
in�uence), and rarely because they cannot recognise the correct response to the task at
hand (informational in�uence). Therefore, in recent CMC studies, Asch’s paradigm has
been used to investigate e�ects of di�erent levels of social presence [97, 120] - which
as per Deutsch and Gerard [42] is a straightforward determinant of the magnitude
of normative in�uence generated in social groups. For instance, researchers have
compared e�ects of di�erent computer-mediate communication channels on conformity
behaviour (e.g. Laporte, Nimwegen, and Uyttendaele [97] compared conformity in groups
communicating via textual chat vs. live video stream), and the in�uence of di�erent
types of group members on conformity behaviour (e.g. Midden, Ham, and Baten [120]
compared in�uence of humans vs. virtual agents in eliciting conformity in CMC groups).
Similarly, Asch’s paradigm has been used in physical groups where the ability to elicit
normative conformity is compared between human vs. humanoid robot confederates [66,
172]. Thus, these �ndings indicate that for experimental studies that investigate e�ects
of social presence or require participants to perceive a higher level of social presence
(or a stronger sense of being connected with others in the group), Asch’s paradigm is
preferred. However, when the focus is on other contextual and personal conformity
determinants, Crutch�eld’s paradigm provides more �exibility and control in how the
“group responses” are presented to the participants.

2.3.3 Determinants of Conformity

Table 2.1 shows which contextual and personal determinants were investigated in each
examined research article. Based on how the literature categorise conformity determi-
nants (as described in Section 2.1.4), we classify Group, Task, and Social Presence
as contextual determinants, and Gender, Age, Self-con�dence, and Personality as
personal determinants of conformity. We observe that 91% (100 out of 110) of the studies
included in the review investigate at least one of these determinants. The remaining 11
studies report a manifestation of social conformity in physical or CMC-based groups,
with or without a speci�c conformity rate - and hence, were retained in our analysis.

In Table 2.2 we present a summary of how often each determinants was investigated in
physical and CMC-based groups, and the experimental paradigms used. Furthermore, we
note that the N values of each determinant in Table 2.2 indicate the absolute number and
the percentage of research articles that have investigated the corresponding determinant
out of the 110 research articles considered. However, as most of the studies have
investigated more than one determinant (as shown in Table 2.1), the sum of N values
goes beyond the total sample size of 110 research papers. In the following sections, we
describe our �ndings with regard to contextual and personal conformity determinants in
detail.
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Table 2.2: The distribution of conformity studies based on the determinants they
investigate.

Determinants N Group Setting Experimental Paradigm

Physical CMC Both Asch Crutch�eld Both Other
Contextual 78 (71%) 49 26 3 22 51 3 2

Group 29 (26%) 24 5 - 9 20 - -
Task

- Type 22 (20%) 15 7 - 2 20 - -
- Objectivity 8 (7%) 5 3 - 1 7 - -
- Di�culty 16 (15%) 9 7 - 3 12 1 -

Social Presence 40 (36%) 16 21 3 16 19 3 2

Personal 64 (58%) 51 12 1 19 44 - 1
Gender 38 (35%) 28 8 2 9 28 - 1
Age 12 (11%) 11 1 - 3 9 - -
Self-con�dence 13 (12%) 10 3 - 6 7 - -
Personality 28 (25%) 23 5 - 7 21 - -

2.4 Contextual Determinants of Social Conformity

A signi�cant proportion of early conformity studies in physical groups focused on
understanding conformity in terms of its contextual determinants [11, 12, 42, 82]. These
studies identify the composition (unanimity and magnitude) of the group that exerts social
pressure, and the nature of the experimental task as important contextual determinants
of conformity. However, how groups are formed and represented, and how tasks are
delivered and completed in CMC-based groups, considerably di�er to what has been seen
on physical groups [118]. Furthermore, certain factors such as social presence - that are
critical to how social conformity in�uences are perceived, but are implicit in face-to-face
settings [118] - require special attention in CMC groups due to how di�erently they
manifest in these settings.

71% (78 out of 110) of the research papers analysed have investigated at least one
contextual determinant. The breakdown of these papers across these determinants, group
settings and the experimental paradigm used is shown in Table 2.2. In general, 49 articles
refer to conformity studies that investigate contextual determinants in physical settings,
and only 26 articles in CMC-based settings. Another 3 articles report experimental
procedures that employ both physical and CMC groups. Moreover, in terms of the
experimental paradigms used, we observe that Crutch�eld’s paradigm has been used
more frequently (n = 51), than the Asch’s paradigm (n = 22). The remaining 5 papers
have used either both paradigms (n = 3), or used no simulations (n = 2). The following
sections describe how each of these contextual determinants have been investigated in
physical and CMC groups, and outline their e�ects on social conformity behaviour.
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2.4.1 Majority and Minority Group Size

Social conformity is a unique form of social in�uence that arises in group settings when
an individual �nds their personal opinion contradicting the popular opinion of the
group. The popular opinion is often referred to as the “majority’s opinion” in conformity
literature, where the “majority” refers to the largest proportion of group members that
supports a single opinion, while the “majority group size” refers to the number of group
members that constitutes the group’s majority. Moreover, in the presence of a group
majority, there is always a “minority” - which is often where the participants �nd
themselves in, during a conformity experiment. The “minority group size” refers to the
number of group members that form the minority. When the majority is unanimous (i.e.
when all group members other than the participant supports one opinion) the participant
is in a minority of one, whereas when challenged by a non-unanimous majority, the
participant in the minority may be accompanied by other group members.

The e�ect of majority group size on conformity behaviour was the �rst determinant to
be investigated in conformity research [11]. We emphasise that only studies that compare
e�ects of di�erent majority and minority group sizes within a single experimental setup
are described in this section. On that note, in the sample considered, 29 research articles
(26% of the total sample) have investigated the e�ect of majority and minority group sizes
on conformity, in either physical (n = 24) or CMC-based group settings (n = 5). Moreover,
depending on which experimental paradigm was used - Asch’s (n = 9) or Crutch�eld’s
(n = 20) - the majority and minority group sizes were manipulated di�erently. We have
described in detail how these two paradigms control the majority (and minority) group
responses across both physical and CMC-based groups in Section 2.1.3.

In general, conformity experiments test for e�ects of majority group size by
manipulating the number of supposed peer responses challenging a participant’s
judgement. For this purpose, Asch’s paradigm uses a predetermined number of (physical
or virtual) confederates who announce their responses (as per experimenter’s instructions)
before the naive participant, to expose the participant to a speci�c number of controlled
responses (or the majority’s opinion) [11]. In other words, the number of confederates
inserted to the group determined the majority group size (assuming that confederates
are instructed to remain unanimous in their responses to critical trials). Moreover, a
few studies have analysed e�ects of non-unanimous majorities using Asch’s paradigm,
either by instructing one or more confederates to respond di�erently to the majority [11,
12], or by including two naive participants (in addition to the confederates) in the same
group session, expecting the �rst participant to answer correctly to the experimental task
and break the unanimity of an incorrect majority of confederates [11, 12]. Furthermore,
majority group sizes in the range of 1–16 - in the presence of one or no dissenters -
have been tested using Asch’s paradigm in physical groups. However, prior work does
not report using Asch’s paradigm to test group size e�ects in CMC groups. Hence, in
Chapter 7 we present a study where the e�ects of majorities of three or four peers, in the
presence of one or no dissenters, has been investigated. In this experiment the perceived
level of social presence within the group was also manipulated through the presence or
the absence of a real-time discussion between users - in addition to manipulating the
majority-minority group composition - for which confederates were necessary.
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Conversely, Crutch�eld’s paradigm uses simulations to indicate the number of
majority and minority responses (i.e. the majority and minority group sizes) to a group of
independent naive participants simultaneously - without using confederates. In physical
conformity experiments where the Crutch�eld’s original apparatus (with or without
modi�cations) was used, the largest possible majority group size that can be simulated
was determined by the number of naive participants undertaking the experiment at
the same time. For instance, Mouton, Blake, and Olmstead [123] exposed �ve naive
participants in adjoining soundproof booths, to four simulated responses supposedly
coming from the others taking part in the experiment with them. This enabled authors
to expose naive participants to a unanimous majority of four, as well as to four responses
equally split across two response options, to test e�ects of both unanimous and non-
unanimous majorities on conformity. Similarly, several other studies have used the
original Crutch�eld’s apparatus, to investigate e�ects of majority group sizes between
1–4, and minority group sizes between 0–2 [4, 7, 64, 141, 142]. However, when other
types of simulations were used to indicate majority group size - i.e., number of previous
signatures on a petition [164] - e�ects of larger majority group sizes between 0–12 were
investigated.

All except one article considered in the review that investigated group size e�ects
on conformity in CMC groups, have used Crutch�eld’s paradigm. We note that some
of these studies have opted for mimicking the original Crutch�eld’s apparatus using
computer software, where fabricated peer responses were sequentially displayed using
supposed peers names or avatars, to test e�ects of majority group sizes between 1–6 and
minority group sizes between 0–3 [106, 159]. Therefore, this approach where individual
peer responses are displayed one after the other, seems better suited for testing e�ects
of comparatively smaller majority-minority group sizes. However, smaller group sizes
can restrict the di�erent combinations of majority-minority group compositions that
can be investigated (e.g. with 4 simulated peers, majority group size could only be
either 3 or 4). Conversely, another set of studies have used fabricated bar charts [139],
or simply indicated the aggregated number of peer votes supporting each response
option [188], which allowed them to test majority-minority group size e�ects in larger
groups (e.g. Zhu, Huberman, and Luon [188] showed peer votes in the range of 150–200
across the majority and minority groups, to indicate larger group sizes), as well as in
numerous majority-minority group compositions.

2.4.1.1 E�ects of the Majority and Minority Group Sizes on Conformity
Behaviour

The e�ect of the “majority” has been investigated across two main aspects - its size and
unanimity. At �rst, the focus was on understanding e�ects of unanimous majorities
of di�erent sizes, against one naive participant or a minority of one [11, 12, 141, 142,
164]. Researchers then investigated how disrupting the unanimity of the majority by
inserting dissenters who challenge the majority’s response impacts conformity in naive
participants [4, 7, 72, 122, 123]. To ensure a fair comparison, we only analysed studies
where the unanimity and/or the size of the majority varied across experimental conditions
within the same experiment, and does not compare group sizes between di�erent studies.
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2.4.1.2 Conformity in Unanimous Majorities

Asch [11] was the �rst researcher to investigate the e�ects of unanimous majorities of
di�erent sizes on conformity in physical groups. Asch conducted a between-participants
study, where naive participants completed the seminal line judgement task (a visual
perception task, objective in nature) facing 1, 2, 3, 4, 8, or 16 confederates. Corresponding
conformity rates of each of the six experimental conditions were then used to determine
the incremental impact of each additional member of the majority on pressure to conform.
Based on this analysis, Asch [11] observed that conformity rates gradually increased until
the 3rd member of the majority, and that larger majorities did not produce e�ects greater
than a majority of three. Subsequent studies further con�rmed a similar curvilinear
relationship between majority group size and conformity, such that a majority of three
was deemed su�cient for the full impact of the majority to be felt [12, 141, 142].
Furthermore, Stang [164] also observed a curvilinear relationship between majority
group size and conformity behaviour in a task of subjective nature, where the probability
of a user signing a petition increased when they saw four other signatures compared to
seeing no signatures, which subsequently levelled o� in the presence of eight and twelve
signatures. Thus, increasing the size of a unanimous majority after a certain point merely
con�rms that the majority constitutes a representative sample, and therefore creates no
additional pressure to conform in physical groups [12].

However, previous work has also shown that e�ects of unanimous majorities on
conformity can sometimes be dependent on other variables [94, 117]. For instance, Insko et
al. [82] compared conformity behaviour in participants whose public or private responses
were challenged by unanimous majorities of three or six, in tasks where a relationship
between two colours could be objectively determined (there exists a correct answer)
or not. The researchers note that while larger majorities triggered more conformity,
the group size e�ect was more evident in determined (objective) than in undetermined
(subjective) tasks, and in public (i.e. responses visible to other group members) than in
private responses (i.e. responses not visible to other group members). They describe that
larger group sizes enhance users’ susceptibility to informational (need to be right) and
normative (need to be liked) in�uences, particularly in the presence of objective tasks
and public responses respectively.

Furthermore, recent CMC-based conformity studies also compare conformity
behaviour among small vs. large unanimous majorities. In an objective, visual perceptual
task (indicating similarity between two dot patterns), Campbell and Fairey [28] note
that participants are more likely to conform when exposed to four computer-simulated
responses of supposed peers, than when they were exposed to only two other computer-
simulated peer responses. Lee and Nass [106] report similar behaviour in a subjective,
choice-dilemma task where participants were more willing to conform when challenged
by four “peer” responses than one. They further explained that this majority e�ect
was only visible when participants were informed that their peers are human (even
when it was not the case in reality), and not when participants presumed their partners
to be computer agents. This led them to conclude that normative pressures eliciting
conformity in subjective experimental tasks, exist in human-human interactions but not
in human-agent interactions. Therefore, �ndings of prior work with regard to majority
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group size in CMC settings suggest that while larger unanimous majorities can trigger
more conformity than smaller majorities in general, this e�ect can manifest di�erently
in subjective vs. objective tasks, and based on the level of social presence perceived by
users. Hence, in Chapters 4, 6 and 7 we investigate how e�ects of majority group size on
conformity in CMC groups are moderated by e�ects of subjective vs. objective nature of
the experimental task as well as the level of social presence perceived by users.

2.4.1.3 Conformity in Non-unanimous Majorities

An experimental setup where a unanimous majority challenges a minority of one (the
naive subject) does not account for the fact that our personal judgements (especially
when correct) can be supported by others who share the same perspective. Therefore,
the above observations regarding e�ects of unanimous majorities on conformity may not
be applicable to realistic group settings. In response to this argument, Asch [11] repeated
the line judgement task where one confederate within the group was instructed to always
support the answer of the naive subject, to break majority’s unanimity. Asch observed
that disrupting the majority’s unanimity signi�cantly diminished its e�ect on conformity
rate, which dropped drastically to 5.5% from the previously observed 33.3%. Furthermore,
to clarify if it was the dissenting behaviour or the accuracy of the dissenter’s response
that discouraged conforming behaviour, Asch [12] compared participants’ conformity in
the presence of a dissenter who always supported their correct answer, a dissenter who
made moderately erroneous judgements and a dissenter who made extreme errors. The
results showed that while pressure to conform was reduced in all three scenarios, it was
lowest in the presence of an extremely erroneous dissenter. These �ndings indicate that
while the act of dissenting itself increases independence in naive participants, extremely
erroneous dissenters create the most impact.

Subsequently, Allen and Levine [4] extended the investigation of the e�ects of non-
unanimous majorities beyond visual perceptual tasks. In a quiz containing visual,
opinion and factual items, the e�ects of supportive (agrees with the subject) and
extremely erroneous dissenters were investigated. Their �ndings showed that while
a supportive dissenter can reduce conformity across all three task types, extremely
erroneous dissenters only reduce conformity in visual and factual tasks (that are objective
in nature). As such, Asch’s claim about erroneous dissenters reducing pressure to conform
remains valid only for tasks of objective nature. Allen and Levine [4] further explained
that lack of group consensus in objective tasks can insinuate that the majority may
be wrong (diminishing informational in�uence), whereas in subjective tasks the group
majority remains a source of social comparison - regardless of its unanimity (normative
in�uences remain unchanged).

Furthermore, studies that investigate e�ects of non-unanimous majorities on
conformity behaviour in CMC groups, present slightly di�erent insights to what has
been observed in physical groups. For example, Walther et al. [176] conducted a between-
participants experiment where the e�ect of two dissenters was compared against a
majority of three and a majority of eight in a memory judgement task. Their �ndings
indicated that the dissenting behaviour only resulted in a meaningful reduction in
conformity against a majority of three, and not against a majority of eight. As such,
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the dissenter e�ect seems to be restricted by the size of the opposing majority in CMC
groups - which requires further investigation. Therefore, in Chapters 4, 6, 7 and 8
we examine e�ects of di�erent majority–minority group compositions, to quantify
for e�ects of both the majority group size as well as the minority group size on user
conformity behaviour. Furthermore, in Chapter 4 we also investigate potential e�ects of
having multiple minorities opposing the majority’s judgement, to further understand the
dissenter e�ect.

2.4.2 Experimental Task

Conformity behaviour has been observed across a wide variety of task types such as
- perceptual (e.g., visual judgement and auditory perception tasks [11, 167]), logical
(e.g. completing a mathematical series [187]), factual (e.g. general knowledge [42]),
attitudinal (e.g. personal attitude on a societal topic [39]) and preference-based (e.g.
choosing the preferred line drawing out of two options [39])) tasks. Furthermore, these
experimental tasks can also be grouped into two distinct categories based on their
objective or subjective nature - i.e. their task objectivity. For instance, perceptual, logical
and factual tasks often have a single correct answer and thus, are objective in nature. On
the other hand, attitudinal and preference-based tasks are subjective in nature in that
they do not have one “correct” response. Moreover, the experimental tasks can also vary
based on task di�culty. This term describes the perceived di�culty of the task as well as
the ambiguity associated with it (e.g. adding two numbers together vs. completing an
insolvable mathematical series).

Hence, we focused on the e�ects of the experimental task on conformity across three
main aspects - task type, task objectivity and task di�culty. We note that a signi�cant
32% of the studies (n = 35) considered in this survey analyse the e�ects of at least one of
these aspects - in either physical (n = 22) or CMC-based (n = 13) groups - as shown in
Table 2.2. We note that only studies that compare conformity behaviour across di�erent
task types (n = 22), between subjective or objective nature of tasks (n = 8), or di�erent
levels of task di�culty (n = 16) within one experimental setup, have been considered to
identify potential variations in conformity. In the following sections we explain how
these three aspects were investigated in prior work, before discussing their impact on
social conformity in Section 2.4.2.4.

2.4.2.1 Task Type

Conformity was �rst tested in perceptual tasks - i.e. the line judgement task [11] and
counting metronome clicks [123] - where participants have to rely of their (visual or
auditory) senses to make a judgement. Using perceptual experimental tasks where no
additional knowledge was required to select the correct answer allowed researchers to
explain conformity behaviour in terms of normative social in�uences. For example, as
Asch [11] observed that the likelihood of participants making an error when completing
the line judgement task without peer feedback was less than 1%, it is highly likely that
participants conformed to incorrect majorities in group settings because of their need
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to �t in with the majority’s decision (normative in�uences), and not because of their
inability to determine the correct answer.

Later on, researchers were interested in how conformity behaviour would generalise
across di�erent types of experimental tasks. Crutch�eld [39] tested the impact of logical,
factual, attitudinal and preference-based tasks - in addition to perceptual tasks - to
examine the generalisability of Asch’s observations to other task types. Participants were
asked to complete number series (logical), judge whether pairs of words are synonyms or
antonyms (factual), estimate others’ opinions on attitudinal topics (e.g. “I doubt whether
I would make a good leader”) and express personal preference on line drawings under
group settings. Motivated by Crutch�eld’s attempts, many others have subsequently
investigated e�ects of task type on conformity behaviour - across perceptual (visual and
auditory), logical, factual, attitudinal and preference-based tasks. We provide several
popular examples for each of these task types in Table 2.3.

Table 2.3: Examples of di�erent task types used in conformity studies.

Task Type Examples

Perceptual (visual) Select the larger out of two clusters of dots [37], and two shapes [157]
Select the longest line in a set of lines [51]
Count the number of dots on a slide [122]

Perceptual (auditory) Count the number of metronome clicks on a recording [20, 123]
Select the recording with the longer tone [144]

Logical Complete a number series [39]
Complete a simple arithmetic task [20, 139]

Factual Complete a general knowledge quiz [97]
Complete a knowledge inventory [51]

Attitudinal Indicate decision in a hypothetical choice-dilemma scenario [106]
Indicate attitude on moral and political questions [97]

Preference-based Indicate preference between two pictures [188]
Indicate preference on a political debate [111]

We do not observe signi�cant di�erences between types of experimental task used
in CMC and physical conformity studies. In terms of perceptual tasks, we note that the
line judgement task has been replicated quite often in CMC-based conformity studies
(e.g., [97, 120]). Similarly, multiple-choice question (MCQ) quizzes including questions of
logical (completing number series or solving arithmetic sums), factual (testing vocabulary
and general knowledge) and attitudinal (political and moral opinions on topics of societal
interest) nature have been used in CMC groups as previously seen in physical groups [97,
139]. Furthermore, conformity behaviour has also been tested in preference-based tasks
in CMC groups. For example, Zhu, Huberman, and Luon [188] investigated conformity in
how participants choose between two photographs that could be used to advertise baby
products online, whereas Maruyama et al. [111] tested conformity in how participants
vote for two political parties after being exposed to an online debate on Twitter.
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2.4.2.2 Task Objectivity

Task objectivity varies based on the task type. Perceptual, logical and factual tasks often
have a “correct” response that can be objectively determined. Conversely, attitudinal and
preference-based tasks are subjective in nature, where there could be a “popular” response,
but no single “correct” response. We note that conformity studies that use subjective
experimental tasks often use control groups to identify the “popular” attitudes, opinions
and preferences of the target community. For instance, Blake, Helson, and Mouton [20]
used a control group to determine the popular opinions on a set of attitudinal statements
related to war and peace (e.g. “There is no progress without war”, “Only cowards oppose
war”). Similarly, Allen and Levine [4] tested conformity behaviour in opinion items
(e.g. “Most young people get too much education”) by simulating the responses of the
“majority” to be in the 95th percentile of responses given by control participants (in other
words, only 5% of control participants supported the simulated majority’s response).

2.4.2.3 Task Di�iculty

Task di�culty (or task ambiguity) determines the e�ort that is required to identify the
“correct” answer in objective experimental tasks. This notion was �rst tested in 1955
by Deutsch and Gerard [42] with regard to visual perceptual tasks. Participants completed
two variations of the line judgement task, where they were required to make a judgement
when the stimulus lines were visually present (visual) vs. three seconds after the lines
were removed (memory). The researchers argued that the absence of visual proof of the
“correct” answer would make participants more perceptive to the majority’s judgement.
Similarly, in auditory perceptual tasks such as counting the number of metronome clicks
on a tape recording, task di�culty has been manipulated by controlling for the click rate
per minute [20, 114]. Trials with a higher click rate (more clicks played per minute) were
considered as more di�cult than others.

Alternatively, task di�culty can be more objectively determined based on how a
control group of participants complete the experimental tasks in private settings [31,
157]. For example, Blake, Helson, and Mouton [20] analysed responses of a control group
(n = 50) to logical (solving arithmetic questions) to categorise questions with >75% of
correct answers as “easy”, 25-75% correct answers as “moderate” and less than <25% of
correct answers as “di�cult”. They ensured that control group participants were recruited
from the same population as the experimental participants, to ensure the validity of this
approach (i.e. two samples of college students with similar education levels). The same
approach has been used to identify task di�culty in factual questions by Coleman, Blake,
and Mouton [31].

The processes of controlling for task di�culty in CMC groups are quite similar to
what has been observed in physical settings. For instance, Midden, Ham, and Baten [120]
compared between low vs high task di�culty in a replication of Asch’s line judgement
task in a CMC setting, by either displaying the relevant stimulus lines throughout each
trial (low di�culty) or by visually removing the lines after only displaying them for
0.35s (high di�culty). Similarly, the control group approach was used by Rosander and
Eriksson [139] to determine the objective task di�culty in factual and logical questions.
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Based on the percentage of correct answers for each question, objective task di�culty was
determined as “easy” (90–100% correct answers), “moderate” (80–89% correct answers)
or “di�cult” (<80% correct answers). Furthermore, this work also introduces the notion
of “subjective” task di�culty, where the perceived di�culty in answering each questions
was indicated by experimental participants on a scale of 1–5, which was later used to
categorise tasks into low (1, 2) vs. high (3–5) subjective task di�culty groups.

2.4.2.4 E�ects of the Experimental Task on Conformity Behaviour

E�ects of task type, objectivity, and di�culty on conformity behaviour are often described
in tandem within the conformity literature. Crutch�eld’s study [39] was one of the
�rst to explore how conformity manifest across di�erent task types. The Crutch�eld’s
apparatus was used to ensure that the level of social pressure perceived by a group of
�ve naive participants was kept constant as they completed tasks of perceptual, logical,
attitudinal, opinion-based and preference-based nature. They observed conformity rates
ranged from 2%–46% across the �ve task types, such that preference-based tasks yielded
the lowest conformity (2%), while perceptual tasks resulted in the highest conformity
(46%). The researchers concluded that the conformity behaviour observed by Asch in
his line judgement experiment [11] can manifest in other task types - but with di�erent
magnitudes.

Blake, Helson, and Mouton [20] provided more insights on e�ects of task type on
conformity, using the Crutch�eld’s apparatus in a group size of �ve (same as in [39]).
They observed conformity rates of 30%, 27% and 41% in auditory perceptual (counting
metronome clicks), logical (solving arithmetic problems) and attitudinal tasks respectively.
In other words, social pressure is much more e�ective in triggering conformity behaviour
in attitudinal tasks with no “correct” answer, than in perceptual and logical tasks with an
objectively identi�able “correct” answer. They rationalised that the need to select the
“correct” answer in objective tasks may have outweighed the perceived social pressure
towards conforming to an obviously incorrect majority, leading to lower conformity in
perceptual and logical tasks. Conversely, in subjective content where there is no single
“correct” answer, people are eager to conform to responses accepted by the majority
to avoid undesirable situations (normative in�uence). Therefore, it is clear that while
conformity manifests in both subjective and objective tasks in physical groups, its e�ect
is stronger in subjective content because of higher susceptibility to normative in�uences.

E�ects of task type on conformity have also been investigated in CMC-based groups.
For instance, Laporte, Nimwegen, and Uyttendaele [97] deployed an online quiz where
one naive participant completed two types of objective tasks (i.e., Asch’s line judgement
task and a set of factual general knowledge questions) and two types of subjective
tasks (i.e., attitudinal and preference-based questions), in the presence of �ve virtual
confederates. Their results indicated no conformity in the Asch’s line judgement task
and only 15% conformity in the factual tasks, whereas comparatively higher levels of
conformity were observed in attitudinal (30%) and preference-based (20%) tasks. While
these results are not directly comparable with what has been observed in physical groups,
they indicate that conformity can manifest across a variety of task types in CMC groups,
similar to physical groups.
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While initial results from Laporte et al.’s study showed higher conformity in subjective
tasks than in objective tasks, these observations were challenged by more recent studies.
For example, Hertz and Wiese [78] reported signi�cantly higher user conformity (46.5%)
in objective, analytical tasks (i.e. completing arithmetical sums) than in social tasks (i.e.
judging the emotion indicated by a photograph), that are subjective in nature (with a
conformity rate of 35.6%). Moreover, Perfumi et al. [134] compared conformity between
the seminal line judgement task - which is argued to elicit normative in�uences (see 2.4.2.1)
- and a vocabulary-based word matching activity (designed to elicit informational
in�uences due to its factual nature), in a anonymous online group setting. They reported
that conformity was almost non-existent (1.4%) in the line judgement task, whereas
almost 30% conformity was observed in the vocabulary task. They explained that
‘deindividuation’ e�ects (losing awareness of self in a group) caused by anonymity and
physical isolation in CMC groups can act as an inhibitory factor for normative in�uences,
which resulted in non-existent conformity in the line judgement task. Conversely, the
e�ect on informational in�uences is lower because when the objective is to gather as much
information as possible from the group to arrive at the correct answer, even anonymous
users can be considered a reliable source.

Therefore, to resolve these contradictory �ndings with regard to e�ects of task
objectivity on conformity and further understand how task objectivity determines users’
susceptibility to informational and normative in�uences that trigger conformity, in
Chapters 4 and 7 we investigate CMC-based user conformity in both subjective and
objective experimental tasks. Chapter 7 in particular, examines e�ects of task objectivity
on user conformity in high vs. low levels of perceived online social presence.

Regarding the e�ects of task di�culty on conformity behaviour, these have been
consistent across both physical and CMC-based conformity studies - higher task di�culty
results in higher conformity. With regard to visual perceptual tasks, Deutsch and Gerard
[42] state that by removing the visual stimulus, perceived task di�culty can be e�ectively
increased in the line judgement task in physical groups. Similar results have also been
reported by Midden, Ham, and Baten [120] in a CMC group by reducing the presentation
time of the stimulus. In both cases, conformity was heightened in the presence of
tasks with higher perceived di�culty. Deutsch and Gerard [42] explained that when
participants are exposed to tasks with higher di�culty, where the “correct” answer is
unclear, they were more likely to conform to the majority for informational reasons (i.e.
majority becomes a source of information).

Regarding auditory perceptual tasks, previous work has shown that where partici-
pants were required to count the number of metronome clicks in a tape recording - where
the click rate was manipulated to control for task di�culty - Sistrunk and McDavid [157]
observed that task di�culty tends to result in higher conformity. They described that
the “susceptibility to group pressures on individual judgements is greater in situations in
which objective determinants of the judgement are inde�nite or subjectively ambiguous
than in situations in which evidence for objective determinants of the judgement is read-
ily and amply available”. In other words, increasing the click rate resulted in enhancing
participants’ susceptibility to informational in�uences, because the “correct” answer was
not clear or easy to determine. These �ndings resonate with what was initially observed
by Deutsch and Gerard [42] in visual perceptual tasks. However, Blake, Helson, and
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Mouton [20] did not observe signi�cant di�erences in conformity between low vs. high
task di�culty in a similar auditory perceptual task. On one had, Sistrunk and McDavid
[157] identi�ed “easy”, “di�cult” and “insoluble” tasks based on the performance of
control participants, before deploying the main experiment. On the other hand, Blake,
Helson, and Mouton [20] simply used low and high click rates to control for low vs. high
task di�culty, which they later described as a possible reason why expected e�ects of
task di�culty did not manifest. The e�ects of task di�culty on conformity in auditory
perceptual tasks is yet to be investigated in a CMC setting.

Higher task di�culty can also heighten conformity in factual and logical tasks -
in both physical and CMC groups. For example, Blake, Helson, and Mouton [20] and
Coleman, Blake, and Mouton [31] show that by using the performance of a set of control
participants to categorise arithmetic and factual tasks as “easy”, “moderate” and “di�cult”,
prior observations with regard to task di�culty and conformity in perceptual tasks can be
extended to tasks of logical and factual nature, in physical groups. Similar observations
have been found by Rosander and Eriksson [139] in a CMC group, where conformity
was seen to signi�cantly increase with higher objective task di�culty (determined based
on the performance of control group participants) as well as with higher subjective task
di�culty (participants’ perceived di�culty in answering the questions).

Moreover, task di�culty has also been investigated in physical groups in connection
to “task importance” - which determines incentives for accuracy. In other words, high
task importance can encourage people to seek the “correct” answer, whereas low task
importance can lead to people being more comfortable with their mistakes. Baron,
Vandello, and Brunsman [16] provide a good example for manipulating task importance
in a visual perceptual task, where participants were shown an individual whom they had
to later identify in a line-up. In high task importance condition participants were told
that accuracy of their responses is critical and that their performance in the task will later
be used to distinguish between good and bad eye witnesses by the police. Conversely,
in the low task importance condition, participants were told that the experiment is a
pilot study designed to develop materials for eyewitness accuracy. Furthermore, the
researchers controlled for task di�culty by manipulating the presentation time of the
visual stimulus. They note that when participants perceived the experimental task to be
of low importance, low and high task di�culty did not signi�cantly di�er in conformity
behaviour (33% and 35% conformity respectively). However, when the importance of
the task was heightened, high task di�culty encouraged more conformity (51%), when
compared to low task di�culty (16%). These �ndings establish the relationship between
task di�culty and informational in�uences. Increasing task di�culty will heighten
conformity only when susceptibility to informational in�uences is enhanced - which can
be experimentally induced through high task importance (increasing the need to obtain
the correct answer). Alternatively, in lower task importance the previously seen e�ects
of task di�culty disappear, as a result of lower susceptibility to informational in�uences.
However, these �ndings are yet to be extended into CMC groups.
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2.4.3 Social Presence

The term “social presence” is described as the “degree of salience of another person in
computer-mediated interactions” [156]. Moreover, as per Short, Williams, and Christie
[156] the level of perceived social presence will also determine the “consequent salience of
the interpersonal relationship” among CMC group members. Hence, while less important
in physical settings where group members are face-to-face, in CMC groups it is a critical
determinant of the perceived level of social in�uence. Furthermore, Tu and McIsaac [170]
note that social presence is multi-faceted and thus manifests across many dimensions -
each with its own set of variables. The researchers further describe that the presence of
social context cues (e.g. user characteristics), the level of interactivity (e.g. communication
strategies) and the level of privacy implemented (e.g. response visibility: user responses
are publicly visible to others in the group or private) are common dimensions of social
presence in CMC platforms.

Social presence is an important and often investigated contextual determinant of
conformity. We found a total of 40 research articles (36% of the total sample) investigating
e�ects of social presence across four aspects - level of social context cues present (e.g.,
anonymous vs. identi�able self and/or peers, user representations used in CMC), level
of interactivity allowed between group members (e.g., means of interaction allowed
before, during or after the experiment with peers), response visibility (e.g. public vs.
private responses of self and/or peers), and humanness of supposed “peers” (the quality
of being human or not; e.g., human peers vs. robots vs. virtual agents). While the latter
is not a dimension of social presence as per Tu and McIsaac [170], the humanness of
supposed peers directly impacts “the degree to which people are perceived as real and
present” - which determines perceived social presence [70]. We further note that this
notion is di�erent to testing e�ects of high or low anthropomorphic user representations
because from the users’ perspective CMC-based user representations were supposedly
representing human partners. In other words, users were not aware that their peers are
computer-simulated or non-human. Hence, we discuss e�ects of peer humanness on
perceived social presence and conformity in this review for completeness.

Furthermore, as seen in Table 2.2 - out of the considered conformity determinants
- social presence is the only determinant that has been more frequently investigated
in CMC groups (n = 21) than in physical settings (n = 16). We also note that three
research articles included in this survey have investigated e�ects of social presence in
both physical and CMC contexts [29, 68, 69]. On that note, we highlight that we only
considered studies that have tested how conformity manifest in di�erent levels of social
presence within the same experimental setup. Next, we describe how social presence was
manipulated in physical and CMC-based conformity studies in terms of the social context
cues used, level of interactivity allowed, response visibility provided, and humanness of
supposed peers.

2.4.3.1 Social Context Cues

In physical groups, the level of social context cues was manipulated in terms of the
anonymous or identi�able nature of participants. After Asch’s observations where
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participants conformed to a clearly incorrect yet unanimous majority in a public setting,
it was argued that participants may have conformed because their personal identity was
revealed to others [123]. Gerard [60] further described that in Asch’s setup, participants’
judgements are not only in response to the obvious discrepancy in the majority’s
argument but also to what they believe are the expectations of the group as to what their
response should be (normative in�uence). Thus, researchers then investigated the e�ects
of a clearly incorrect majority when participants were identi�able, and when they were
not. For instance, Deutsch and Gerard [42] and Gerard [60] compared conformity in
the line judgement task across Asch’s paradigm - where participants were expected to
respond publicly in the presence of their peers (face-to-face condition) - and Crutch�eld’s
paradigm - where participants could indicate their judgements through Crutch�eld’s
apparatus without exposing themselves (anonymous condition). Alternatively, Mouton,
Blake, and Olmstead [123] asked half of their participants (and supposed peers) to indicate
their name before giving out their judgements using the Crutch�eld’s apparatus, whereas
the other half did not disclose any identi�able information.

There has also been similar CMC-based conformity studies. For example, Perfumi
et al. [134] compared conformity behaviour between groups of participants who remained
anonymous (identi�ed by a number representing their response order) and groups
where each participant was identi�able through their �rst and last names. Furthermore,
literature that investigates e�ects of social context cues on conformity in CMC groups
have also looked into e�ects of CMC-based user representations. They have compared
conformity behaviour in groups that shared a common avatar and groups that used
di�erent avatars to represent each member [89, 103], and e�ects of anthropomorphic
and non-anthropomorphic user representations on conformity behaviour (e.g. Lee and
Nass [106] compared conformity against peers represented by text boxes, stick �gures
and animated characters).

2.4.3.2 Interactivity

The level of interactivity encouraged between group members can also determine to
what extent users perceive social presence and feel pressured to conform. This has been
investigated in a physical setting by Allen and Levine [5], where the impact of prior
contact between the participant and a group member was manipulated by allowing
participants to either interact (for a period of 5-minutes) with a confederate before the
experiment, or not. Conversely in CMC settings, the level of interactivity has been
controlled by the richness of CMC channels used for group interactions (e.g. Laporte,
Nimwegen, and Uyttendaele [97] compared conformity in participants who either
communicated their responses with others through a text-based group chat, or using
live-video streams), or by limiting how users are allowed to interact with their group
members (e.g. Maruyama et al. [111] compared conformity in participants who either
actively interacted with tweets posted by others in the community on a topic of societal
interest, or simply observed others’ tweets without responding to them).
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2.4.3.3 Response Visibility

Several studies have investigated how the public or private nature of user responses
(response visibility) can determine social conformity. For example, Insko et al. [82]
and Abrams et al. [1] analysed di�erences in conformity behaviour when participants in
physical groups were asked to publicly announce their judgements (public responses) and
when they were asked to write their judgements on piece of paper with no identi�able
information (private responses). Moreover, Eagly, Wood, and Fishbaugh [48] investigated
how participants would conform when they were told their responses would be used
by group members to rate each member vs. when they perceived their responses to be
private. Conversely, in CMC groups, the e�ects of response visibility has been tested by
comparing participants’ public responses and private responses to the same task. For
instance, Lee and Nass [106] asked participants to answer a series of social dilemma
questions both in the presence of a simulated group and in private where they answered
the same question set on a piece of paper.

2.4.3.4 Humanness of Peers

More recent conformity studies - in both physical and CMC groups - test conformity
behaviour against non-human peers. For instance, studies by Brandstetter et al.
[24], Shiomi and Hagita [155], and Vollmer et al. [172] replicate Asch’s line judgement
task in physical groups, where participants responses are challenged by robots instead of
human peers. Brandstetter et al. [24] in particular compared user conformity behaviour
when personal judgements to perceptual and factual tasks are either challenged by human
or robotic peers. Similar work was conducted in CMC groups by Midden, Ham, and
Baten [120], where user conformity was analysed when users’ judgements to the line
judgement task were challenged by virtual agents and computer programs - in addition
to human peers. Furthermore, other studies have also compared the in�uence of human
vs. non-human peers on user conformity behaviour in social and analytical tasks [78], to
determine whether these e�ects vary across di�erent task types.

2.4.3.5 E�ects of Social Presence on Conformity Behaviour

Social context cues: The e�ects of social context cues has been tested by comparing
conformity between face-to-face and anonymous physical group arrangements. Seminal
studies that tested this notion in the line judgement task observed less social in�uenced
errors (or conformity behaviour) in the anonymous condition than in the face-to-face
condition [42, 60]. This behaviour was explained by Gerard [60] as enhanced susceptibility
to normative social in�uences in face-to-face groups than when anonymous. In other
words, the pressure to “maintain face” within the group is heightened when opposing
group members are visible. They further compared the number of participants who made
�ve or more errors in face-to-face (n = 18) and anonymous (n = 8) groups, to emphasise
that conformists tend to conform more in face-to-face settings, as a result of heightened
normative in�uences. Mouton, Blake, and Olmstead [123] showed similar results in an
auditory perceptual task, where higher conformity was observed when participants and
simulated peers provided their names before responding to each question (and therefore
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were identi�able), in comparison to when group members were anonymous. However,
this behaviour was true only for participants who were categorised as “submissive” as
per their scores in the A-S Reaction survey [9]. By de�nition, “submissive” users are
more in�uenced by social context than their counterpart - “ascendants”. Mouton, Blake,
and Olmstead [123] noticed no signi�cant di�erences in conformity in anonymous
vs. identi�able groups among participants who were categorised as “ascendants”.
Therefore, e�ects of social context cues on level of perceived social presence and resulting
conformity behaviour should be analysed in relation to various personal di�erences
between participants in future.

Similarly, deindividuation caused by anonymity and physical isolation in CMC groups
has been shown to discourage conformity - especially in tasks that appeal to normative
in�uences [134]. However, anonymous CMC groups can also be experimentally primed
towards informational or normative behaviours. Spears, Lea, and Lee [162] showed that
when anonymous online groups were exposed to either pro-social or e�ciency-oriented
norms, they behaved as per the experimentally induced norm (displaying either pro-social
or information seeking behaviour) in a later social dilemma task. Such prime-oriented
behavioural conformity could not be successfully induced in identi�able CMC groups.
Thus, existing work is insu�cient to fully understand e�ects of anonymity on conformity
in CMC settings.

User representations can also impact how users perceive each other in CMC groups.
For instance, Lee [103] found that participants perceived peers as similar to them when
they shared the same cartoon avatar, than when they were assigned unique cartoon
avatars. They also note that using one avatar to represent all group members can result in
de-personalisation - which can diminish perceived social presence among group members.
Moreover, authors indicate that in a depersonalised situation, experimentally inducing
perceptions of group membership can lead to higher conformity behaviour, whereas
inducing perceptions of self-identity can lead to lower conformity behaviour. However,
highlighting group/self identity did not impact conformity behaviour when all members
were represented using unique avatars. In Chapter 7 we investigate how CMC-based
user representations impact conformity behaviour when group or self-identity is not
experimentally induced, to better understand how user representations can make users
more or less susceptible to other salient norms in CMC groups that can in�uence their
conformity behaviour.

Highly anthropomorphic (or human-like) user representations can also induce
stronger perceptions of social presence in CMC groups. For instance, Lee and Nass
[106] found that participants assumed peers represented by animated characters to be
more intellectual, trustworthy and socially attractive than their counterparts represented
using text boxes and stick �gures. However, contrary to expectations, participants
were seen to show greater conformity to group opinions when they were represented
by low anthropomorphic text boxes, than high anthropomorphic animated characters.
The researchers later rationalised that visual di�erences between animated characters
may have emphasised intragroup di�erences that can encourage self-identity, whereas
text boxes that lacked visual di�erences may have indirectly induced a sense of group
membership. Thus, the between-participants experimental design of this study (where
participants were exposed to only one form of user representation), may not have
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e�ectively distinguished e�ects of anthropomorphism from previously discussed e�ects
of salient group/self-identity norms [103].

Interactivity: The level of interactivity allowed between members of physical groups
can lead to increased rapport between group members. For instance, Allen and Levine
[5] showed that when a naive participant and a confederate are allowed to interact
brie�y before the experimental task, the participant perceives themselves as a social
unit that is di�erentiated from the rest of the group. As a result, the participant (who is
also informed of the position of their “peer” in the group) mimics the behaviour of this
particular partner - regardless of whether the partner conform or dissent to the majority’s
decision. In other words, when the simulated majority (using Crutch�eld’s apparatus)
was unanimous, participants who interacted with a supposed peer (who in reality was a
confederate) conformed more than those who had no interaction. Alternatively, when the
“peer” dissented to the majority’s position (to test e�ects of non-unanimous majorities),
participants who interacted with the said peer conformed less than those who did not.

Interactivity has been controlled in terms of richness of CMC medium and means
of interactivity allowed in CMC-based conformity studies. Laporte, Nimwegen, and
Uyttendaele [97] found that participants who completed an online survey conformed
more to majority’s responses when they indicated their answers to supposed peers via
live video streams, than when they had to use a text-based group chat for communication.
Furthermore, the reported conformity rates in text-based chat and live video conditions
for factual (15% vs. 28%), opinion-based (30% vs. 33%) and preference-based (20% vs.
24%) questions in the survey shows a consistent trend for higher conformity in the live
video condition. Moreover, when the public (in the presence of the group) and private
(paper-based survey after the experiment) responses of participants were later analysed,
authors found an astounding 51% of changes in the live video conditions in comparison to
only 18% of changes in the text-based chat condition - which indicates considerable levels
of public compliance in the former. As public compliance is an indication of susceptibility
to normative in�uences, their results suggest that higher social presence can induce
higher susceptibility to normative conformity in CMC groups.

Maruyama et al. [111] investigated e�ects of interaction in a social watching
experiment, where participants were asked to indicate their preferential candidate to the
2012 US election before and after watching the o�cial televised election debate, while
simultaneously following election-related posts on Twitter. They found that participants
who were instructed to actively engage with the tweets (by posting their own thoughts)
were more likely to change their pick for the preferential candidate to align with the
majority’s judgement on Twitter (33% conformity) than those who simply observed
tweets without interacting with them (7% conformity). They concluded that the added
interaction on Twitter signi�cantly enhanced users’ receptiveness to the majority’s
sentiment, which in turn determined their conformity behaviour.

On that note, we emphasise that the above studies have investigated e�ects of
interactivity in CMC groups primarily focusing on real-time synchronous interactions
(e.g. real time text-based chat, live video streams, tweets posted during a particular time
frame). Thus, it is unclear if these �ndings can be extended to asynchronous interactions
that are equally or more prevalent in modern online settings (e.g. group forums, social
media).
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Response visibility: Participants’ responses to an experimental task can either be
publicly visible or hidden to other group members. While earlier studies investigated
how conformity manifest in public settings (e.g. in Asch’s line judgement task all group
members announced their answers publicly [11, 12]), researchers then tested how
surveillance of participants’ responses (and lack there of) can impact their conformity
behaviour [1, 47, 48, 82]. These studies in general indicate that when responses are
publicly visible to the group, participants in both physical and CMC-based group conform
more, than when individual responses are kept private. For example, Eagly and Chrvala
[47] found that participants who were informed that they will be required to announce
their personal opinions to the group in a later discussion were more likely to conform to
the majority’s opinion on the topic (which they were exposed to before giving their own
opinion), than those who were informed that their personal opinions will not be seen
by group members nor will be used in the later discussion. Similarly, in a CMC-based
group Lee and Nass [106] observed higher conformity in a social dilemma task when
participants indicated their responses in the presence of a simulated group, than when
they completed the same task in private (on paper). Deutsch and Gerard [42] explained
that public responses can increase susceptibility of users to normative in�uences, which
in turn can increase pressure to conform. Conversely, in private responses the motivation
to conform to an incorrect majority solely for normative reasons (to “�t in” or be accepted)
is reduced.

However, e�ects of response visibility on conformity can not be quanti�ed in isolation.
For instance, Insko et al. [82] observed that response visibility interacted with majority
group size in physical settings, such that public responses led to higher conformity
only when challenged by larger majorities with four confederates, but not against a
single opposing confederate. This is inline with Deutsch and Gerard’s explanation in
relation to normative in�uences - i.e. in the absence of a “group” to exert normative
pressures, response visibility will not show the expected e�ects. Furthermore, Abrams
et al. [1] observed that the in-group or out-group nature of the peers - i.e. whether the
peers are from the same group as the participant or not - will also mediate the e�ects of
response visibility in physical settings. They found that when participants perceived their
peers to be from the same educational background as them, public responses enhanced
conformity behaviour (58%) than private responses (33%). Conversely, when peers were
from a di�erent educational background, conformity was lower in public responses (8%)
than in private responses (26%). Therefore, they concluded that normative pressures
resulting from public responses only emerge in relation to peers from one’s own group.

Conversely, prior work have not investigated whether e�ects of response visibility are
moderated by other conformity determinants in CMC groups. Therefore, in Chapter 7 we
quantify e�ects of response visibility on social conformity - alongside other contextual
(i.e., majority–minority group size, task objectivity, user representation, interactivity)
and personal (i.e., gender, self-con�dence) conformity determinants in an online group
setting.

Humanness of peers: Humanness (the quality of being human or not) of peers can
also determine to what extent social presence is perceived in both physical and CMC
settings. Recently, several experiments have attempted to test if non-human peers such
as computers, robots and virtual agents can induce conformity behaviour, similar to
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humans. For example, Brandstetter et al. [24] were amongst the �rst to compare how
participants conform against human and robotic peers in perceptual (line judgement)
and verbal tasks. The researchers observed 30% conformity against human peers in the
line judgement task, whereas robots generated almost no conformity (1%). Furthermore,
while robots were seen to generate some conformity (11%) in the verbal task this e�ect
was not signi�cant in comparison to what was observed in control the condition (5%
conformity). Therefore, �ndings of this study suggest that non-human peers may not
be able to exert su�cient social pressure to trigger conformity behaviour in physical
groups.

Similar �ndings were reported by Hertz and Wiese [77] when they replicated the line
judgement task in a CMC setting, with either humans, computers or virtual agents
challenging user responses. No statistically signi�cant conformity behaviour was
observed in the presence of computers or robotic peers. Midden, Ham, and Baten [120]
described that the “social” nature of non-human agents is not strong enough to to generate
normative in�uences that are essential for the line judgement task to generate conformity.
Subsequently, the authors tested how increasing task di�culty in the line judgement task
might impact user conformity to virtual agents and computers. They note that in high
task di�culty - which appeals to informational in�uences - both virtual agents (21%) and
computers (24%) generated more conformity than in the control condition (5.5%). Hence,
it was deduced that arti�cial majorities are capable of generating some informational
conformity in CMC settings. This notion was later con�rmed by Lucas et al. [108] in
a survival task (rank ten pieces of art based on their importance to be saved from a
hypothetical �re), where participants were seen to agree more with virtual agents who
presented arguments based on facts (and hence, appealed to informational in�uences),
than those who resorted to normative tactics to convince users to accept their ranking.
Furthermore, Hertz and Wiese [78] found that non-human agents such as computers
and robots can trigger conformity behaviour in analytical tasks (arithmetic sums) that
bene�t from informational in�uences, than social tasks (identifying emotion depicted
on a photograph). No di�erence was observed for human peers in social and analytical
tasks. Hence, the potential for non-human peers to create social pressure in CMC groups
is apparent - especially in tasks that computers are perceived to perform better than
humans.

2.5 Personal Determinants of Social Conformity
Despite being exposed to the same contextual factors, individuals demonstrate di�erent
rates of conformity behaviour. Crutch�eld [39] attributed such individual di�erences in
conformity behaviour to personal conformity determinants. Out of the papers analysed,
58% (64 out of 110) have investigated at least one of the personal determinants of
conformity - gender (n = 38), age (n = 12), self-con�dence (n = 13), and personality
(n = 28). The distribution of these articles across physical and CMC group settings,
and the experimental paradigm used is shown in Table 2.2. In brief, 51 articles report
conformity studies conducted in physical groups, 12 articles report conformity studies in
CMC-based groups, and another article that investigated conformity in both physical

36



Personal Determinants of Social Conformity

and CMC settings. Furthermore, we found that these studies have used Crutch�eld’s
experimental paradigm (n = 44) more often than Asch’s paradigm (n = 19) to fabricate a
group setting, with one other study using no fabrications (confederates or simulations).

2.5.1 Gender

“Gender” was one of the earliest personal determinants to be explored in the conformity
literature [47, 91], and it is still a frequently discussed topic [139]. Interestingly, the
interpretation of the term “gender” has also evolved over time in the conformity literature.
More speci�cally, we note that the early social conformity literature (dating back to
1950’s) have used the terms “gender” and “sex” interchangeably. In fact, the majority
of these studies have investigated potential gender di�erences in users’ susceptibility
to social conformity in�uences, and explained their observations in relation to gender
roles imposed by the society [39, 47, 48]. Consequently, in a vast majority of early
conformity studies, “gender” is perceived as a binary variable - i.e. whether an individual
identify themselves as a man or a woman. However, in more recent literature that
investigate di�erences in susceptibility to social in�uences, “gender identity” is more
prominently used [101, 102]. Hence, we clarify that all experiments presented in this
thesis also considered the e�ects of self-disclosed gender identity of participants on their
susceptibility to conformity in�uences.

Gender is the most popularly investigated personal determinant of conformity among
the papers analysed in this literature review, with 35% of the total sample (n = 38)
reporting e�ects of gender on conformity in both physical (n = 28) and CMC (n = 8) groups.
Furthermore, two other studies have investigated gender di�erences in conformity across
both physical and CMC settings [68, 69]. We further note that 28 of these research
articles used Crutch�eld’s paradigm, whereas another 9 studies used Asch’s paradigm. In
addition, another study by Wood and Karten [185] investigated e�ects of gender on social
conformity without using confederates or simulations to create conformity pressures.
More speci�cally, the researchers analysed di�erences in interaction styles of men and
women who discussed a social dilemma scenario in groups of four (two men and two
women) to arrive at a unanimous decision. The researchers analysed how men and
women reacted to naturally occurring opposing judgements of others, to determine their
conforming and non-conforming behaviour.

Initial studies that investigated e�ects of gender on conformity in physical groups
analysed potential di�erences in susceptibility to conformity in�uences in men and
women [39]. Subsequent studies investigated e�ects of gender on conformity in both
men and women coming from di�erent age groups [36, 47], across di�erent experimental
tasks [3, 157], and when challenged by both unanimous and non-unanimous majorities [4,
6, 7] - to investigate for potential interaction e�ects between gender and other conformity
determinants. On that note, we emphasise that these studies often used Crutch�eld’s
paradigm to induce the perception that participants were interacting with peers from
the same gender group to avoid potential confounding e�ects of peer gender. For
instance, Allen and Crutch�eld [3] and Allen and Levine [4] grouped naive participants of
the same gender together and informed they will see others’ responses to the experimental
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task through Crutch�eld’s apparatus, whereas in reality the responses shown to them
via the apparatus were controlled by the experimenter.

Conversely, the studies that used Asch’s paradigm have investigated whether
conformity behaviour in men and women di�er based on certain traits of their supposed
peers. For example, Larsen et al. [99] and Fard [55] tested how experimentally induced
perceptions high vs. low social status of confederates can impact conformity behaviour in
men and women. Furthermore, Baron, Vandello, and Brunsman [16] tested whether the
gender composition of supposed peers challenging the responses of naive participants can
moderate their conformity behaviour, by exposing them to either two male confederates
or one male and one female confederate. Therefore, when experimental objectives focus
on traits of confederates Asch’s paradigm is deemed more suitable in physical settings.

Furthermore, the e�ects of gender on conformity has been a recent interest in CMC-
based conformity studies as well. Similar to physical groups, a majority of studies have
investigated for potential gender di�erences in conformity by recruiting both men and
women [139]. Moreover, several other studies have taken a more intensive approach
by testing for e�ects of “partner” gender in activating gender-stereotypical perceptions
of partner and self competency that can heighten conformity behaviour [101, 102]. We
further note that these studies used a computer-simulated “partner” who was represented
using a stereotypically gendered avatar, and hence were based on Crutch�eld’s paradigm.

2.5.1.1 E�ects of Gender on Conformity Behaviour

Seminal conformity studies conducted in physical settings by Asch [11] and Goldberg [64]
only recruited men as their experimental participants. While it is reasonable to control
for gender di�erences in conformity in the very beginning of conformity literature,
researchers later became inquisitive about how conformity would manifest in women.
Crutch�eld [39] conducted several iterations of his study with both young and older men
and women. They observed that out of participants recruited, older women were least
conforming. The author explained that older women recruited for the study came from
higher socio-economic backgrounds than other participants which may have encouraged
their non-conforming behaviour.

Subsequently, Larsen [98] replicated the line judgement task using both men and
women as experimental participants. They note that while the overall conformity rate
observed in their study (26.4%) was much lower than what was observed in Asch’s line
judgement study in 1955 (36.8%), women showed more conformity behaviour than men,
with 84.6% of them conforming at least once during the experiment in comparison to
36.4% of men. Moreover, the notion that women conform more than men in physical
groups has also been tested across di�erent types of experimental tasks. For instance,
Endler, Minden, and North [52] reported higher conformity in women than men in visual
perceptual and informational tasks. Similar observations were reported by Santee and
Maslach [148] where women were seen to conform more often than men to a simulated
majority’s responses in a social dilemma task. Moreover, Costanzo and Shaw [36] showed
that these gender di�erences in conformity also persist across di�erent age groups by
reproducing the line judgement task in participants aged 7–21 years. The authors reported
that women showed higher conformity (between 31%–38%) than men (between 28%–31%)
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- regardless of their age. Furthermore, in contrast to the above studies that analysed e�ects
of gender on conformity in unanimous majorities, Allen and Levine [6] analysed how
men and women would respond to conformity in�uences coming from non-unanimous
majorities. The authors compared conformity behaviour in men and women as their
responses to a series of visual perceptual, informational and opinion-based tasks were
challenged by either a unanimous majority or a non-unanimous majority (one dissenter
other than the naive participant). They observed that while previously seen gender
di�erences in conformity manifest with unanimous majorities - with women conforming
more often than men - these di�erences were absent when participants were challenged
by non-unanimous majorities.

Consequently, as gender e�ects on conformity became more apparent researchers
looked into possible explanations for this phenomenon. For instance, Endler, Minden,
and North [52] explained the observed gender di�erences in conformity as a result
of di�erent cultural expectations that guide social behaviour in men and women as
previously described by Krech, Crutch�eld, and Ballachey [93]. More speci�cally, they
describe that masculine gender roles encourage independence, whereas feminine gender
roles encourage group dependence and cooperation with others, hence leading to lower
and higher conformity respectively. This argument was empirically supported by Eagly,
Wood, and Fishbaugh [48] in a later study, where authors observed that women conformed
more than men only when their responses were under surveillance by other group
members. Conversely, men were seen to conform less under surveillance than in the
absence of surveillance. The authors explained that both men and women adjusted their
conforming behaviour to suit the gender roles imposed on them when placed under
surveillance, but deviated from gender-speci�c behaviour in the absence of surveillance.

Moreover, several studies have analysed gender di�erences in conformity behaviour
in relation to perceived self/peer competency. For example, a study by Wood and Karten
[185] required men and women to rate self and peer competency after completing a
discussion task in a mixed gender group (two men and two women). The authors used
no simulations or confederates in this study and instead allowed conformity pressures to
manifest naturally by asking all group members to agree on a single decision for a social
dilemma scenario. Their �ndings indicated that women were more likely than men to
adjust their opinions to agree with others in the group. The authors further emphasised
that the self and peer ratings of participants showed that men were perceived to be more
competent than women by themselves and other group members - which may have led to
gender di�erences in conformity behaviour. Wood and Karten repeated the experiment,
where they experimentally induced perceived competency of self in relation to peers
by informing participants of their intellectual aptitude in comparison to other group
members before the discussion task. In this setup, only perceived self competency had
an impact on conformity such that those who perceived themselves to be less competent
than the group conformed more in comparison to those who perceived themselves to be
more competent than the group. More speci�cally, when competency of group members
was apparent, previously seen gender e�ects on conformity diminished. Conversely,
studies by Allen and Crutch�eld [3] and Endler et al. [53] have shown that while being
informed that the “group” is more competent than themselves can heighten conformity
in both men and women, the increase in conformity is often higher for women.
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Furthermore, other studies report that perceived social status of self and peers
in a group can also moderate e�ects of gender on social conformity. This notion
was investigated by Fard [55] where half of the experimental participants (both men
and women) were led to believe they were superior to their group members who
were introduced as unemployed individuals and salesmen, whereas the other half of
participants perceived themselves to be inferior to their peers whom they presumed
to be university lecturers and doctoral students. The authors highlighted that women
conformed more than men only when they presumed their peers to be superior than
them. Conversely, women and men showed no signi�cant di�erences in conformity when
confronted by peers whom they perceived to be inferior to them. Alternatively, Larsen
et al. [99] present slightly di�erent �ndings with regard to social status and gender
e�ects on conformity. They note that when confronted by “high status” peers, men
conformed more than women as a result of their focus on goal-achievement. Conversely,
in the absence of experimentally induced peer superiority (i.e. participants perceived
themselves to be similar to other group members), women conformed more than men as
a result of their focus on maintaining interpersonal relations.

We further note some e�ort in physical conformity studies to investigate e�ects
of confederate gender on conformity behaviour of naive participants - without experi-
mentally inducing high vs. low perceptions of their competency and social status. For
example, Barron [17] exposed participants to either two male confederates or one male
and one female confederate to see how the gender composition of the confederates
impact user conformity behaviour in a memory judgement task. However, the authors
reported no statistically signi�cant di�erences in user conformity behaviour against the
two confederate gender compositions tested. We did not come across other studies that
have investigated e�ects of confederates’ gender group composition on user conformity
in physical settings.

The �rst study to investigate gender di�erences in conformity behaviour in CMC
settings was report by Guadagno and Cialdini [68]. More speci�cally, the authors
compared how receptive men and women are to their correspondents through face-
to-face and email. Participants were required to engage in a discussion with a same
gender confederate on a predetermined topic of societal interest. The naive participant
acted as the interviewer who asked predetermined questions from the confederate who
provided answers based on a script. This approach allowed the researchers to measure
conformity in terms of attitude change in the naive participant after the discussion,
while controlling for e�ects from peer argument strength. The authors emphasised that
women were more receptive to their opposing partners in face-to-face interactions than
in email-based interactions. Alternatively, men showed no di�erences in receptiveness to
their peers over the two communication mediums. The authors rationalised these gender
di�erences in conformity across face-to-face and CMC-based communication mediums in
terms of gender roles imposed by the society (as previously described by Endler, Minden,
and North [52] and Eagly, Wood, and Fishbaugh [48]). In other words, authors describe
that women who often focus on relationship formation and cooperation, align their
attitudes with those of their opposing partner more often in face-to-face interactions
where relationship goals are more salient and attainable. Alternatively, men whose
social roles focus on independence and agency are not a�ected by di�erences in social
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constraints between the two communication mediums. A subsequent study by Guadagno
and Cialdini [69] further corroborated these observations and highlighted that observed
gender di�erences in conformity in face-to-face and CMC settings are not a result of
disparities in computer literacy between men and women.

Subsequent CMC-based conformity studies attempted to replicate gender e�ects
previously observed in physical groups - across a variety of experimental tasks. For
example, Zhu, Huberman, and Luon [188] investigated potential gender di�erences
in how men and women conform to peer choices in an online preference-based
task. Similarly, Rosander and Eriksson [139] analysed potential gender di�erences in
conformity behaviour as participants completed an online MCQ quiz that contained
informational and logical questions. However, in contrast to observations in physical
groups, these studies did not observe signi�cant gender di�erences in conformity.
Furthermore, e�ects of gender on conformity have also been investigated with relation
to task di�culty in CMC groups by Rosander and Eriksson [139]. They highlighted
that conformity in both men and women heightened equally as a result of increasing
task di�culty in informational and logical questions - indicating no signi�cant gender
di�erences in conformity.

Nevertheless, these �ndings are insu�cient to provide conclusive evidence of gender
di�erences in social conformity behaviour in CMC settings. Hence, in the studies
presented in Chapters 4, 5, 6, 7 and 8 we account for user gender as a determinant
of conformity in the presence of other contextual (i.e., majority–minority group size,
task objectivity, social presence) and personal (i.e., age, self-con�dence, personality)
determinants of conformity to further investigate this matter.

Furthermore, a signi�cant proportion of gender-based CMC conformity studies
have investigated the impact of gender-stereotypical perceptions of self and peer
competency on online conformity behaviour. For instance, Lee [101] tested how men
and women responded to incorrect judgements of a “partner” that was represented using
a stereotypically masculine or feminine representation. The experiment required the
participants to complete a MCQ quiz containing both stereotypically masculine and
feminine tasks (questions based on sports vs. fashion), where they indicated their initial
and �nal answers to each question both before and after seeing partner’s responses. The
authors emphasise that men and women were less inclined to conform to their partner in
stereotypically masculine (sports) and feminine (fashion) questions respectively - that they
perceived to be well-known to their own gender group. In addition, the authors observed
that men were more receptive to conformity in�uences in stereotypically feminine
questions when challenged by a partner represented using a stereotypically feminine user
representation. Similarly, women were seen to conform more in stereotypically masculine
questions when the opposing partner was represented using a stereotypically masculine
user representation. Therefore, the authors concluded that in the presence of gender-
stereotypical tasks, both men and women perceived competency of themselves and their
peers based on available gender cues - which also determined whether an individual
would conform to their partner or not in CMC groups. Furthermore, they rationalised
these �ndings in relation to participants’ susceptibility to informational in�uences. More
speci�cally, they explained that when individuals stereotypically perceive a task to favour
one gender over the other, they are more inclined to accept information coming from the
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favoured gender group because they assume such gender-stereotypical conformity will
improve their chances of being “correct”.

However, prior work investigated e�ects of gender and related stereotypes in the
presence of a single opposing “partner”. Hence, in Chapter 6 we present a study that
analyse e�ects of peer gender in larger groups with more than one peer. More speci�cally,
we expose participants to di�erent majority and minority gender group compositions, as
they complete gender stereotypical tasks. Additionally, we compare how two di�erent
stereotypical gender cues (i.e. gendered avatars and names) di�er in how strongly they
trigger gender-stereotypical perceptions in CMC groups. Furthermore, we also investigate
whether observed gender stereotypical perceptions of peer competency are reliable and
can lead to correct answers as participants expect, to empirically determine outcomes of
gender stereotypical conformity in CMC settings.

2.5.2 Age
E�ects of age on conformity behaviour is one of the less frequently investigated personal
determinants in the existing literature. We found only 12 papers that tested for e�ects of
age in the sample considered for this literature review (i.e. 11% of the total sample) - with
11 of them reporting �ndings in relation to physical conformity studies. Only one study
by Zhu, Huberman, and Luon [188] have accounted for e�ects of age on conformity in
online groups. We emphasise that only studies that have analysed e�ects of age within
the same experiment (by recruiting participants from di�erent age groups) were used for
this analysis.

Moreover, we note that the majority of the studies that tested for e�ects of age on
conformity have used Crutch�eld’s paradigm (n = 9). Further analysis showed that these
studies primarily tested for e�ects of user age on conformity by recruiting participants
from di�erent age groups (e.g., Pasupathi [132] compared conformity behaviour between
younger and older adults, aged 18–35 years and 63–86 years respectively). Therefore,
using a Crutch�eld’s apparatus to simulate group responses was deemed suitable to avoid
confounding e�ects that can be introduced by having live confederates (e.g., gender/age of
confederates). Alternatively, studies that used Asch’s paradigm have investigated e�ects
of confederates’ age on user conformity [94], compared conformity behaviour in di�erent
age groups against human vs. robotic peers [172], or recruited young school children
(about 3 years old) who might have di�culty interacting with simulated majorities [175]
- which required them to use live confederates to generate conformity pressures.

2.5.2.1 E�ects of Age on Conformity Behaviour

Initial studies that investigated e�ects of age on conformity behaviour were primarily
focused on children, adolescents and young adults. For instance, Costanzo and Shaw [36] -
who was one of the �rst to empirically investigate age di�erences in conformity - recruited
participants aged 7–21 years to analyse age di�erences in conformity across four age
groups - 7–9, 11–13, 15–17 and 19–21 years - using the classic line judgement task. The
authors observed a non-linear relationship between user age and conformity such that
conformity behaviour increased till preadolescence, after which it was seen to decrease
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through adolescence and early adulthood. These observations were also con�rmed
by Costanzo, Reitan, and Shaw [35] where conformity rates of 33%, 50%, 45% and 35%
were observed across the above four age groups respectively. Furthermore, these studies
explained the age di�erences in conformity behaviour as a result of the socialisation
processes that we face from early childhood till young adulthood. They described that
children in early development stages (7–9 years) are not fully aware of the social pressure
to conform, until the onset of preadolescence. During preadolescence (9–13 years) they
become aware of their social peers and heavily rely on them to determine own behaviour
- which signi�cantly enhances their receptiveness to conformity in�uences. Subsequently,
by post-adolescence and early adulthood years (13–21 years) they become more con�dent
about their own judgements which results in a decline in conformity behaviour. However,
as a result of their knowledge on undesirable outcomes of nonconformity, conformity is
still higher than what was observed in early childhood years.

Interestingly, subsequent studies showed slightly di�erent observations with regard
to age and conformity in children and adolescents. For instance, Allen and Newtson [8]
note that conformity behaviour gradually reduced in children from grades 1, 4, and 7, after
which it increased in students from grade 10. They further note that this trend persist in
both visual perceptual and opinion-based experimental tasks. Moreover, another study
by Walker and Andrade [175] that investigated e�ects of user age on conformity across
school children and adolescents across 3–5, 6–8, 9–11, 12–14 and 15–17 years reported
diminishing conformity rates - 85%, 42% 38%, 9% and 0% - also indicating declining
susceptibility to conformity in�uences as children age. Therefore, how susceptibility
to conformity pressures change in young people is still unclear in physical settings.
Furthermore, none of the studies analysed in this literature review investigated e�ects of
age on conformity with regard to children in CMC settings.

Moreover, several other studies have also tested for e�ects of age in young and older
adults. For example, Klein [91] found that older participants (60–86 years) conformed
signi�cantly more often than younger participants (16–21 years) in a visual perceptual
task. They further note that while increasing task di�culty heightened conformity
behaviour in both age groups, the increase in conformity was much higher in older
participants than in their younger counterpart. Conversely, Pasupathi [132] found
that young adults (18–35 years) conformed more often than older adults (63–86 years)
especially in emotional tasks (e.g. labelling human emotions) than in non-emotional
tasks (e.g. labelling geometric shapes). The authors compared their results against Klein’s
�ndings to emphasise that user age can interact with other determinants such as task
type and task di�culty to show di�erent e�ects on conformity behaviour.

On a di�erent note, Kumar [94] investigated how age of the confederates (9–10
years vs. 14–15 years) that challenge user responses impact conformity behaviour in
preadolescent (9–10 years) and adolescent (14–15 years) users in a visual perceptual task.
Furthermore, the authors used the Asch’s paradigm to manipulate the size of the opposing
majority such that naive users were challenged by either �ve or ten confederates (small
vs. large majority group size). Their �ndings indicated that age of the confederates
moderated e�ects of both majority group size and user age. More speci�cally, the authors
note that larger majorities with younger confederates (9–10 years) heightened user
conformity, an increase in majority size did not produce more conformity with older
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confederates (14–15 years). Moreover, it was also noted that users were more likely to
conform when opposing confederates were older or equal in age to them than when the
confederates were younger. Based on these �ndings, Kumar [94] emphasised that the
impact of age on conformity should be analysed accounting for potential interaction
e�ects with other contextual and personal determinants.

However, despite the reported e�ects of age on conformity in physical groups,
researchers are yet to thoroughly investigate whether and how age moderates conformity
behaviour in CMC groups. Out of the papers analysed in this survey, only one study
by Zhu, Huberman, and Luon [188] accounted for age di�erences in conformity in a
CMC environment. They deployed a large scale online survey where 433 participants
- aged 18–82 years (M = 27 years) - were asked to indicate their personal preferences
between pairs of photographs, both with and without knowledge of others’ preferences.
However, while the results of this study indicated conformity rates between 14.1% - 32.5%,
the authors reported no statistically signi�cant age di�erences in conformity behaviour.

Nevertheless, �ndings of prior work with regard to e�ects of age on conformity in
physical groups encourage further investigation into potential e�ects of age on conformity
in CMC groups across di�erent experimental tasks and group compositions. Hence, in
Chapter 5 we investigate e�ects of age on user conformity behaviour in an Instant
Messaging platform, across three aspects - user age, age group composition of the “peers”
challenging user judgements and stereotypically age-biased tasks.

2.5.3 Self-confidence
As per Deutsch and Gerard [42], people often conform to the majority when they are
unsure of the “correct” response to an ambiguous situation (informational conformity).
In other words, the level of self-con�dence an individual has on their personal judgement
has a signi�cant impact on their decision to conform (or not) to the majority, forsaking
their own judgement. Thus, in conformity literature, self-con�dence has been tested
from two perspectives - self-con�dence of the naive participant and self-con�dence
of opposing peers. On one hand, self-con�dence of participants can determine how
susceptible they are to conformity pressures. On the other hand, self-con�dence of peers
- if this information is available - can be an indicator of the accuracy of their judgements,
which in turn can determine the perceived strength of social in�uence they pose on a
subject. Moreover, in the research articles analysed we observe a total of 13 studies (12%
of the total sample) that report e�ects of self-con�dence on conformity in physical (n =
11) and CMC (n = 3) group settings, using both Crutch�eld’s paradigm (n = 7) and Asch’s
paradigm (n = 6).

A majority of conformity studies that tested e�ects of self-con�dence in physical
groups did so by experimentally manipulating how participants perceived their compe-
tency within the group. For example, Smith [160] manipulated perceived competency of
both the naive participant and two confederates in a visual perception task, by reporting
the accuracy of their individual performances in pre-test trials. To induce higher con-
�dence, half of the participants were told that they scored 95, when the confederates
supposedly scored 73 and 54. Alternatively, to induce lower self-con�dence participants
were told they scored 54 when their two peers scored 73 and 95. A similar approach was

44



Personal Determinants of Social Conformity

used by Rosenberg [142] in a line estimation task, to manipulate self-con�dence of naive
participants. They asked all group members to complete ten pre-test line judgement
trials after which the naive participant was informed that they either obtained more
correct answers than their peers, or not. Furthermore, the presence of non-verbal cues
in face-to-face interactions have been used to trigger perceptions of peer con�dence
in conformity studies. For instance, in a study by Baron, Vandello, and Brunsman [16]
confederates responded to a memory judgement task with no delay, in a con�dent tone
of voice, with no pauses or �ller words in their responses to insinuate high con�dence.
Conversely, they acted hesitant, expressed uncertainty and used verbal quali�ers (e.g.
somewhat) in their responses to show low con�dence. By manipulating the perceived
competency of self and/or peers, these studies were able to investigate how con�dence in
one’s own ability compares with perceived con�dence of others to determine conformity
behaviour.

In CMC settings, the e�ect of self-con�dence on conformity has been tested di�erently.
A majority of studies required participants to self-report their con�dence in initial
personal judgement on a scale. For example, in a study by Lee [102] participants indicated
their initial answer and con�dence in the chosen answer (or initial con�dence) on a
10-point scale - for each question in an online quiz - after which they were exposed to the
answer of their partner. We further note that participants of this study were not exposed
to the con�dence ratings of their group members to avoid confounding e�ects.

2.5.3.1 E�ects of Confidence on Conformity Behaviour

In physical studies that manipulated self-con�dence of participants by experimentally
inducing high or low perceptions of self and peer competency, we found a consistent
relationship between conformity and con�dence. Smith [160] showed that in a simple
visual perceptual task, participants who perceived themselves to be more competent than
their peers, denoted more con�dence in their answers and were less likely to conform
to peer judgements. Conversely, those who were led to believe that their peers are
more competent than them were seen to conform more often. These �ndings were
later con�rmed by Rosenberg [142], who described conformity as a function of self
and peer con�dence. They explain that a negative di�erence between con�dence in
own answer and con�dence in peer answers lead to conforming behaviour, where as
a positive di�erence between the two factors would discourage conforming behaviour.
Furthermore, Baron, Vandello, and Brunsman [16] observed that participants are more
likely to conform to peers who project high levels of con�dence through verbal and
non-verbal cues, than those who do not in a memory judgement task.

Furthermore, as seen in the studies above, experimentally inducing perceived
competency by presenting participants with fabricated performance results on a series
of pre-test visual perceptual tasks (e.g., [119, 142, 160]) can e�ectively in�uence how
con�dent participants are of their own responses and of their peers’ in a subsequent
visual perceptual experimental task. In addition, Endler et al. [53] showed that these
experimentally induced perceptions of competency can also be transferred from one
task type to another. In this study, competencies of the naive participant and the group
were reported based on their supposed performance in an informational task (completing
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the Canadian Knowledge Inventory [54]). Subsequently, the same group completed a
di�erent informational task (MCQ quiz on general knowledge) and a visual perceptual
task where their conformity behaviour was analysed. The researchers that experimentally
induced perceptions of self and peer competency generalised from an informational task
(i.e. the Canadian Knowledge Inventory) to another informational task as well as a
visual perceptual task. In other words, regardless of the nature of the task where their
performance was evaluated and reported, participants who were led to believe that they
are more competent than the group, conformed less in the subsequent informational and
visual perceptual tasks, and vice versa.

On a di�erent note, we highlight that none of the studies that investigated e�ects of
con�dence on conformity in physical groups used experimental tasks that are subjective
in nature. Therefore, current �ndings are insu�cient to determine how con�dence can
mediate conformity e�ects in subjective content.

In CMC-based conformity studies there has been some e�ort to investigate e�ects of
self-con�dence in visual perceptual tasks. For instance, Kyrlitsias and Michael Grigoriou
[96] analysed how self-reported con�dence levels of participants determine their
conformity behaviour in a replication of Asch’s line judgement task in a classroom created
using Virtual Reality (VR). As self/peer competency was not manipulated experimentally
(as in studies described before), participants were not exposed to con�dence ratings of
their peers. Their �ndings indicate that participants who reported lower con�dence
on their judgements conformed more to an incorrect majority - as previously seen in
physical groups [119, 142, 160].

Furthermore, the e�ects of self-con�dence on conformity can sometimes be moderated
by other personal determinants, such as user gender in CMC groups. For example, Lee
[102] found that self-reported con�dence on personal answer showed the expected
relationship with conformity behaviour in women, but not in men. They note that men
reported higher con�dence on their initial judgements regardless of their subsequent
conforming or non-conforming behaviour. Thus, they argue self-con�dence is not a
reliable measurement of conforming behaviour in men, and that more work is needed to
investigate what other personal and contextual factors moderate e�ects of con�dence on
conformity in CMC groups.

Therefore, in Chapters 4, 5, 6, 7 and 8 we investigate e�ects of self-con�dence on
user conformity across di�erent objective and subjective experimental tasks (i.e., factual,
logical and opinion-based), and alongside other contextual and personal determinants
of conformity to further understand where self-con�dence can reliably determine user
conformity in CMC groups.

2.5.4 Personality
Conformity studies have attempted to capture the e�ect of an individual’s personality on
their susceptibility to conformity pressure in physical groups since the early 1950s [39,
50, 114]. Crutch�eld [39] was one of the �rst researchers to investigate if personality
di�erences among participants make them more or less susceptible to conformity
in�uences. They were motivated to do so after observing signi�cant individual di�erences
in conformity behaviour among their participants who were recruited from a fairly
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homogeneous sample (all men with similar professional backgrounds). They observed that
at the lower end several participants conformed only once or twice, whereas at the upper
end some others conformed in 17 out of 21 critical trials. Crutch�eld argued that these
variations in conformity are a result of di�erences in personal susceptibility to conformity
in�uences and hence identifying what personality traits separate high conformers from
low conformers is vital to better understand conformity behaviour. Consequently, we
observe 28 studies (25% of the total sample) that have investigated e�ects of di�erent
personality traits on social conformity behaviour. A majority of these studies are based on
physical groups (n = 23), whereas only 5 studies investigate personality as a conformity
determinant in CMC groups. We further note that Crutch�eld’s paradigm has been used
more often (n = 21) than Asch’s paradigm (n = 7) for this purpose.

To provide a meaningful overview of the literature analysed, we present �ndings
across seven dimensions which includes six prominently researched personality traits
(i.e., ascendancy vs. submission, need for a�liation vs. achievement, (social) anxiety,
self-esteem, ego, need for public individuation) and a personality taxonomy (i.e. John
and Srivastava’s Big-�ve Traits [84]). Furthermore, we note that the six personality
traits mentioned above have been captured using di�erent personality inventories in the
analysed literature. Hence, we will next describe what each personality trait attempts to
quantify, along with the instruments that have been used.

Ascendancy describes an individual’s desire to be prominent in group situations, to
assert oneself and to show authority over others. Conversely, those with low need for
ascendancy are described to as “submissive” [123]. We further note that ascendancy and
submissive personality traits have only been investigated with regard to conformity in
physical groups [18, 123]. Moreover, all these studies have used Allport’s AS Reaction
Study [9] to capture ascendancy-submissive nature of their participants.

Furthermore, need for a�liation (also referred to as a�liation motivation) describes
the human desire to be accepted and well-thought of in groups, and their tendency to
believe that groups reject those who deviate from group norms [72]. Alternatively, need
for achievement (or achievement motivation) encourages people to perform well and be
successful in group settings. In other words, a�liation and achievement motivations
respectively appeal to normative and informational in�uences that trigger conformity
behaviour [157]. Being two of the more frequently investigated personality traits in
physical conformity studies, a�liation and achievement motivations of individuals
have been quanti�ed using three distinct personality inventories namely - the Marlowe-
Crowne Social Desirability scale (M-C SD) [38], the Edwards Personal Preference Schedule
(EPPS) [49], and the Thematic Apperception Test (TAT) [13].

Moreover, social anxiety has been analysed in relation to conformity behaviour
in both physical [112, 119, 148] and CMC-based [134] conformity studies. In simple
terms, socially anxious individuals feel nervous and uneasy in social pressure situations -
especially when the appropriate response is unclear. Furthermore, unhealthy levels of
public self-consciousness (heightened sense of awareness of one’s social identity and
other people’s reaction to it) can also lead to social anxiety. The e�ects of social anxiety
on social conformity have been investigated using the Test Anxiety Scale (TAS) [109],
the Public and Private Self-consciousness and Social Anxiety Scale [57], and the State-Trait
Anxiety Inventory for Adults scale (STAI-AD) [163].
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Self-esteem encompasses how individuals evaluate their self-worth. Individuals who
display high self-esteem are often con�dent of their own abilities. Furthermore, Costanzo
[34] described that tendency to “self-blame” - or the attribution of blame to self - is
a logical consequence of low self-esteem. They explained that individuals who tend
to think poorly of themselves (low self-esteem) would evaluate their actions harshly -
particularly if these actions deviate from the standards of the group. Self-esteem has
been analysed using the Texas Social Behavior Inventory (TSBI) [76] and the Rosenberg’s
Self-Esteem Scale (RSE) [143] in both physical [112, 148] and CMC groups [134], while
the e�ects of self-blame has been evaluated using the Costanzo’s Self Blame Test (SB) [34]
in physical conformity studies.

Furthermore, how an individual perceive their self-importance in comparison to
others is described as their ego strength. Those who demonstrate high ego strength
perceive themselves to be superior than others and hence can absorb contradictory
informational input coming from peers without being threatened [160]. In the studies
analysed, ego strength or ego was one of the �rst personality traits to be analysed in
physical groups [39, 160]. These studies used two distinct personality inventories to
quantify an individual’s ego strength - the Minnesota Multiphasic Personality Inventory
(MMPI) [75] and the Barron’s Ego Strength Scale [17].

In 1985, Maslach, Stapp, and Santee [113] described public individuation as an
individual’s “willingness to engage in behaviours that would publicly di�erentiate
themselves from others”. In other words, those with a high need for public individuation
try to act conspicuously to make themselves stand out in group settings. Therefore,
such individuals can be less responsive to normative conformity pressures [161]. The
e�ects of disposition for public individuation on conformity have been analysed in both
physical [112, 148] and CMC [104] groups using the Individuation Scale [113].

More recent conformity studies investigating e�ects of personality in CMC groups
have used John and Srivastava’s Big-�ve Traits [84] to capture personality of their
participants [130, 134]. This taxonomy aims to quantify personality across �ve traits
namely - Openness, Conscientiousness, Extraversion, Agreeableness and Neuroticism
(OCEAN). In simple terms, those who show high openness are receptive to new ideas
and often seek out new experiences, whereas those who prefer consistency and caution
tend to rate lower in this trait. Alternatively, conscientiousness measures our desire to
perform well in a task. Therefore, individuals who display high conscientiousness tend
to be goal-oriented, organised and diligent in their work, whereas those who display low
conscientiousness are often described as laid-back and relaxed. Furthermore, our tendency
to be outgoing, energetic and talkative is measured by the extraversion trait. Those who
rate higher in the extraversion scale prefer social interactions over being solitary, and
are eager to o�er their opinions and suggestions. Moreover, agreeableness measures our
tendency to be kind, cooperative, and considerate of others. At the upper end of the scale
are those who demonstrate high levels of empathy and altruism, and prioritise social
harmony and cooperation. Those who lack empathy and concern for social harmony
tend to score low agreeableness scores. Lastly, neuroticism is described as the “disposition
to experience negative a�ects, including anger, anxiety, self-consciousness, irritability,
emotional instability, and depression” in Psychiatry [177]. In other words, those who
rate low in neuroticism tend to be self-con�dent and resilient against social pressures.
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2.5.4.1 E�ects of Personality on Conformity Behaviour

We now report �ndings of our analysis on e�ects of each of the aforementioned
personality traits on social conformity behaviour. We emphasise that even when a
personality trait has been measured using the same personality inventory across di�erent
studies, their �ndings can di�er and should therefore be interpreted accounting for other
contextual (e.g. experimental task) and personal (e.g. gender) variables.

Ascendancy vs. submissiveness: The �rst observation with regard to ascendancy
and conformity was reported by Crutch�eld [39]. Their �ndings indicate a negative
correlation between the “leadership ability” of men and their susceptibility to conformity
in�uences in both objective and subjective experimental tasks. It was also observed that
individuals who rated themselves as “e�ective leaders” who often “take an ascendant
role in relations with others” were seen to be more independent in their judgements.
This notion was further investigated by Belo� [18] in a opinion-based experimental task
where both men and women were categorised as either ascendant or submissive - based
on their score in the AS Reaction survey [9]. The authors note that while high disposition
to ascendancy reduced conformity in men, these e�ects did not replicate in women. They
concluded that e�ects of ascendancy on conformity are therefore complicated by gender.
Furthermore, another study by Mouton, Blake, and Olmstead [123] showed that e�ects of
disclosing personal identity on conformity behaviour in physical groups are moderated
by the ascendant or submissive nature of participants. Disclosing personal identity
heightened conformity tendencies only in submissive participants (in comparison to
when they were anonymous), whereas ascendants showed no di�erences in conformity
regardless of whether their identity was disclosed to the group or not. The authors
concluded that submissive individuals are more susceptible to conformity in�uences
than ascendants - especially when they can be individually criticised for their personal
opinions. Thus, the cumulative �ndings of prior work indicate an inverse relationship
between ascendancy of an individual and their conformity behaviour - e�ects of which
can be moderated by other contextual and personal conformity determinants, such as
social presence and gender. However, the existing literature is insu�cient to determine
if these �ndings would replicate in CMC-based groups.

A�liation vs. achievement motivation: E�ects of social approval or a�liation
motivation of individuals on their conformity behaviour has been tested across a variety
of experimental tasks. For example, Strickland and Crowne [167] investigated e�ects
of a�liation motivation on social conformity in a auditory perceptual task, deployed
using Crutch�eld’s paradigm. They used the Marlowe-Crowne Social Desirability (M-C SD)
scale [38] to categorise their participants in to two groups - low vs. high need for a�liation.
The authors note that participants with high need for a�liation were signi�cantly more
likely to conform to majority’s responses (56% average conformity), than those who
demonstrated low a�liation needs (34% average conformity). Strickland and Crowne
[167] explained that participants who showed high a�liation needs were motivated
to “go along with others” in cases of con�ict, to satisfy their desire for social approval.
These �ndings were con�rmed by McGhee and Teevan [115] in a visual perceptual task
which also employed Crutch�eld’s paradigm. They used the Thematic Apperception Test
(TAT) [13] to measure a�liation motivation of their participants - in contrast to the M-C
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DS scale used by Strickland and Crowne [167]. Despite the di�erences in the instruments
used, the authors observed the inverse relationship between need for a�liation and
conformity behaviour - which was previously observed by Strickland and Crowne [167].

Moreover, Hardy [72] investigated e�ects of a�liation motivation on conformity
when challenged by both unanimous and non-unanimous majorities in physical groups.
They used the Thematic Apperception Test (TAT) [13] to measure and categorise their
participants’ a�liation motives as low, medium or high. Participants were required to
indicate their opinions on divorce, which were then challenged by a unanimous or a
non-unanimous majority of confederates. In non-unanimous cases, naive participant’s
opinion was supported by another confederate (social support condition). The authors
observed that when challenged by a unanimous majority, participants who showed
low a�liation motivation conformed signi�cantly less than those with medium or high
a�liation motivation - which resonates with prior observations in this regard [115,
167]. However, in the presence of a partner who supported their opinion those with
low a�liation needs were seen to conform more than when opposed by a unanimous
majority. In other words, being exposed to both sides of an argument was seen to trigger
more conformity in those with low a�liation needs. Conversely, the presence of a
partner either diminished or had no e�ects on conformity behaviour of participants with
high/medium a�liation needs. Hardy [72] rationalised that to those who conform to gain
social approval, conforming to a non-unanimous majority is less appealing.

Furthermore, a study by Sistrunk and McDavid [157] showed how e�ects of a�liation
and achievement motivations on conformity are moderated by task di�culty in perceptual
experimental tasks. They used the Edwards Personal Preference Schedule (EPPS) [49] to
measure both high/low a�liation and achievement motivations of individuals. Task
di�culty was categorised as “easy” or “di�cult” based on how their control group
completed the experimental task set. The authors observed an interaction e�ect between
achievement motivation and task di�culty, in addition to an inverse relationship between
a�liation motivation and conformity which has been previously seen by Strickland and
Crowne [167] and McGhee and Teevan [115]. More speci�cally, in “easy” tasks those
with high achievement needs were less prone to conformity behaviour than those with
low achievement needs, whereas in “di�cult” experimental tasks high and low achievers
showed no signi�cant di�erences in conformity behaviour. They further note that those
with high a�liation needs conformed more frequently than those with low a�liation
needs regardless of task di�culty. Therefore, observations from Hardy [72] and Sistrunk
and McDavid [157] con�rm that e�ects of a�liation and achievement motivation on
conformity can be moderated by other contextual determinants.

Social anxiety: In 1967, Meunier and Rule [119] investigated the e�ects of anxiety
on conformity behaviour using Asch’s line judgement task. All participants completed
the Test Anxiety Scale (TAS) [109] - which scores were then used to categorise participants
into two groups based on their low vs. high susceptibility to anxiety. The authors then
compared conformity behaviour between the two groups to highlight that those who
indicated high anxiety levels showed more conformity behaviour (26% conformity) than
those who indicated low anxiety levels (11% conformity).

Subsequently, Santee and Maslach [148] investigated e�ects of social anxiety and self-
consciousness using Fenigstein, Scheier, and Buss’s Public and Private Self-consciousness
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and Social Anxiety Scale [57]. Participants were �rst administered the personality
test, after which they were asked to indicate their responses to a series of social
dilemma tasks. They could then either choose one of three potential responses provided
by the experimenters or provide an entirely new response (referred to as “creative
dissent”), after being exposed to either unanimously opposing or split majorities. The
researchers found that social anxiety and public self-consciousness showed signi�cant
e�ects on conformity and dissenting behaviour respectively - but only when challenged by
unanimous majorities. More speci�cally, they found that participants who showed high
social anxiety displayed more conformity behaviour, whereas those who demonstrated
low social anxiety and low public self-consciousness were more likely to engage in creative
dissent (present a new opinion). Santee and Maslach [148] explained that socially anxious
individuals often feel uncomfortable in social pressure scenarios (as the one induced
in this experiment) which can heighten their susceptibility to normative conformity.
Conversely, those who are less conscious of their social identity are more likely to be
comfortable with presenting a new opinion. They further note that split majorities did not
generate su�cient in�uence for similar correlations to appear between personality traits
and conformity. These �ndings were later con�rmed in a similar experiment by Maslach,
Santee, and Wade [112].

Moreover, e�ects of anxiety on conformity have also been investigated in CMC
settings. For instance, Perfumi et al. [134] used the State-Trait Anxiety Inventory for
Adults scale (STAI-AD) [163] to test e�ects of anxiety on conformity behaviour in a
CMC-based replication of the line judgement task and a series of vocabulary tests. The
authors observed a positive correlation between conformity and anxiety such that those
who rated higher scores in the STAI-AD scale were reported to be more inclined towards
conformity behaviour than others. Thus, the e�ects of anxiety on conformity behaviour
has been found to be consistent across both physical and CMC groups.

Self-esteem: Janis and Field [83] indicated that individuals with low self-esteem
are more persuadable than those with higher self-regard, using the Persuasibility Test
(a paper based survey). This was later con�rmed by Santee and Maslach [148] in a
social dilemma task, where self-esteem was captured using the Texas Social Behavior
Inventory (TSBI) [76]. They showed that individuals with lower self-esteem tend to
perceive themselves with low regard in comparison to their peers and hence are more
vulnerable to social conformity in�uences. Furthermore, Costanzo [34] analysed how the
amount of blame individuals placed on themselves (self-blame) and their peers (other-
blame) impact their conformity behaviour using a Self Blame (SB) test. The authors
observed a positive correlation of 0.54 between the self-blame and conformity - which
indicated that those who thought poorly of themselves were more prone to conformity
than others. Furthermore, a positive correlation of 0.63 was observed between conformity
and the di�erence between self-blame and other-blame - which consequently led the
authors to describe conformity behaviour as a function of how much blame people place
on themselves and others.

More recently, Perfumi et al. [134] attempted to quantify e�ects of self-esteem on
conformity in CMC-groups, using Rosenberg’s Self-Esteem Scale (RSE) [143]. However,
the authors did not observe any signi�cant relationship between participants’ self-esteem
and their conformity behaviour. Therefore, the relationship between self-esteem and
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conformity observed in physical groups is yet to be replicated in CMC-based groups.
Ego: E�ects of an individual’s ego on their conformity behaviour was one of the

personality traits that Crutch�eld investigated in their seminal study. The authors used
Barron’s Ego Strength scale (also known as E scale) [17] to measure ego strength of their
participants. They reported an inverse correlation (-0.33) between the two factors as
participants who showed high ego strength were seen less likely to conform to seemingly
incorrect majorities. Furthermore, Smith [160] investigated e�ects of ego strength on
conformity behaviour from two perspectives. On one hand, they attempted to replicate
Crutch�eld’s �ndings by recruiting individuals who rate low and high ego strength on
the Minnesota Multiphasic Personality Inventory (MMPI) [75]. On the other hand, they also
investigated how experimentally inducing low and high perceptions of self-valuation
in participants - by informing that their peers are more accurate than them or vice
versa - can impact their conformity behaviour. The authors reported signi�cant e�ects
from the experimentally induced self-valuation, whereas no e�ects were observed from
ego strength captured through the personality inventory. Participants who perceived
themselves to be more competent in the task than their peers were less likely to be
receptive to peer judgements than those who perceived their peers to be more competent
than them - regardless of their ego strength. Therefore, the authors concluded that e�ects
of experimentally induced self and peer competency may have surpassed potential e�ects
of ego strength on conformity behaviour. We did not �nd any study that investigated the
e�ects of ego strength on conformity in CMC groups.

Public individuation: The need for individuation - i.e. to di�erentiate oneself from
others in group settings - has been investigated with regard to conformity in both physical
and CMC settings. For example, Santee and Maslach [148] tested e�ects of individuation
on conformity in a social dilemma task using Maslach, Stapp, and Santee’s Individuation
Scale [113] to measure the need for public individuation in experimental participants.
Their �ndings indicate an inverse relationship between the need for individuation and
conformity behaviour. The authors explained that non-conforming behaviour in an
opportunity to publicly di�erentiate oneself from a unanimous group majority and
therefore is appealing to those who display high need for individuation. Conversely, those
who show low individuation tendencies are more concerned about �tting in with others,
which can encourage more conformity behaviour. Furthermore, Maslach, Santee, and
Wade [112] reported that an individual’s need for individuation has positive correlation
with their propensity to creatively dissent from the majority’s response in a similar social
dilemma task. Therefore, in physical groups individuation is consistently seen to reduce
inclination to conform.

In a more recent study, Lee [104] investigated how need for public individuation
(measured using Maslach, Stapp, and Santee’s Individuation Scale [113]) moderate the
impact of individuating information on conformity in CMC settings. Participants
in individuated conditions were requested to introduce themselves to their peers by
mentioning their age, hobby, favourite colour and TV show before progressing to the
experimental task. The authors note that introductions were a way of insinuating a sense
of personalisation among the participants. Conversely, participants who were assigned
to non-individuated conditions remained anonymous throughout the experiment. The
�ndings from this study indicate that participants who showed high need for individuation

52



Personal Determinants of Social Conformity

were less likely to conform in the individuated condition - where their identities were
personalised through introductions - in comparison to the anonymous condition with
no personalisation. However, the presence or the absence of individuating information
had no e�ect on the conformity behaviour of participants who showed low need for
individuation. Therefore, authors concluded that the impact of an individual’s need
for individuation on their conformity behaviour can be enhanced in CMC settings by
allowing for personalisation.

Big-�ve traits: John and Srivastava’s Big-�ve personality inventory is increasingly
been used to measure personality of individuals in Social Psychology research [138].
Its popularity is not surprising as it enables researchers quantify personality across
�ve distinct traits - Openness, Conscientiousness, Extraversion, Agreeableness and
Neuroticism (OCEAN) - using a single personality test.

In the context of conformity literature, the e�ects of the Big-�ve personality traits
have been investigated primarily in CMC-based studies. For example, Packer [130]
analysed e�ects of openness and conscientiousness traits on conformity behaviour among
undergraduate students in an opinion-based experimental task. More speci�cally, the
students were required to indicate their personal opinion on the use of alcohol on
campus premises in an online chat room, after being exposed to pro-alcohol use attitudes
supposedly coming from their fellow students. The authors found that students with
higher conscientiousness and openness were more likely to disagree with the supposed
pro-alcohol community stance and publicly express their concerns regarding alcohol use
on campus.

We further note that concise versions of the Big-�ve personality test have been derived
to allow for time-e�cient personality measurement. For example, a study by Perfumi
et al. [134] reported using the Five Factor Adjective Short Test (5-FasT) derived by Giannini
et al. [62] based on the Big-�ve personality traits, to measure e�ects of personality on
conformity behaviour. This inventory consists of 26 dichotomous (true-false) items,
in comparison to the 44, 5-point scale (strongly agree-strongly disagree) items in the
original inventory. The �ndings from this study indicate inverse relationships between
conformity and three personality traits - neuroticism, extraversion, and agreeableness -
and a positive relationship between conformity and openness. No e�ects were observed
from conscientiousness.

Therefore, despite the popularity of the Big-�ve personality traits in Social Psychology,
its e�ects are yet to be fully understood in conformity literature. Existing �ndings
indicate that e�ects of these personality traits may vary across di�erent experimental
tasks and the version of the inventory that is used for measurement. Therefore, in
Chapter 4 we investigate e�ects of the Big-�ve personality traits on conformity behaviour
of participants who complete an online group quiz that contains both objective and
subjective questions. We use John and Srivastava’s 44-item Big-�ve personality test [84]
to measure user personality, to ensure comparison with prior work.

53



2. Background

2.6 Summary
Social conformity behaviour is a function of its contextual and personal determinants.
In this chapter, we provide an overview of the literature that has investigated social
conformity with regard to these determinants in both physical and CMC groups.
We introduce the social conformity terminology that we refer to in the rest of this
thesis, describe how contextual and personal determinants of social conformity have
been manipulated in prior conformity studies, and discuss reported e�ects of these
determinants on user conformity in physical and CMC groups. By doing so, we highlight
research gaps between physical and CMC conformity literature, and position the original
contributions of this thesis - presented in Chapters 4, 5, 6, 7 and 8 - highlighting how
each chapter builds up on prior work. Furthermore, �ndings of prior work also informed
the overall experimental methodology of this thesis, which we discuss next in Chapter 3.
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Chapter 3

Methodology

This chapter outlines the methodological decisions that informed the studies presented
in this thesis. In Section 3.1, we clarify certain fundamental methodological concepts
relevant to our work - including how we characterised conformity behaviour, and used
di�erent experimental paradigms to arti�cially induce social pressure situations essential
for conformity studies [11, 39]. We then describe the overall research process that spanned
across the �ve research studies presented in this thesis, to systematically investigate the
research questions presented in Chapter 1. We also provide details of the quantitative and
qualitative data collection techniques used, and motivate their applicability to relevant
study goals, in Section 3.2. Additionally, we describe how the presented experiments
adhered to ethical considerations in Section 3.3, and provide a general overview of the
quantitative and qualitative data collected and how they were analysed in Section 3.4.
For additional methodological details speci�c to the individual studies, refer to the
publications attached in Chapters 4, 5, 6, 7 & 8.

3.1 Research Approach
In this thesis we identify conformity behaviour as an adjustment in user’s initial response
to the experimental task, after being exposed to group’s feedback. Therefore, all studies
presented in this thesis follow three main steps to capture user conformity. First, a user
is asked to indicate their initial response to the task at hand, without any knowledge
of group’s responses. Next, they are shown how “others” responded to the same task
(group feedback), after which they are asked to indicate their response again.

Moreover, conformity behaviour is analysed only when the user’s initial response
is opposed by the group’s majority in the displayed “group feedback”. The response
supported by the “majority” as shown in the group feedback is determined in each
experiment based on the results of a pilot study, where a similar sample of users complete
the same experimental task independently (without any knowledge of group responses).
A reasonable incorrect position for the majority to support is chosen based on the
popularity of the control group’s responses, to ensure that the majority’s response is
believable. This is especially crucial in the subjective questions, where there is no speci�c
correct response for the opposing majority to go against.

We further emphasise that “group feedback” is created by either using confederates
who acted as real participants (Asch’s paradigm) or using computer-simulations
(Crutch�eld’s paradigm), based on individual study requirements. More speci�cally,
we used Crutch�eld’s paradigm to simulate group feedback (in Articles I, III & V), to
avoid exposing users to personal cues of “peers” that can result in confounding e�ects
(in Article I), to control the personal attributes of “peers” that are exposed to users when
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investigating e�ects of speci�c personal determinants on user conformity behaviour (in
Article III), and also when the remote, asynchronous nature of the study design demanded
it (in Article V). Conversely, we used Asch’s paradigm in Articles II & IV - that present
studies conducted in an Instant Messaging platform and an online group setting that
allowed text-based chatting between group members respectively - to ensure naturalistic
communication and interactivity between group members.

The studies presented in this thesis are based on di�erent online group settings - i.e.,
an online MCQ group quiz (in Articles I, III, IV), an Instant Messaging (IM) platform
(Article II), and a Facebook news feed (Article V) - where users were shown group
feedback and/or communicated with other group members through computer-mediated
means. We used an online MCQ group quiz as the computer-mediated communication
medium in Articles I, III, IV because it allowed us to conveniently manipulate the social
conformity determinants of interest in each experiment under laboratory conditions (e.g.,
gender group composition in Article III vs. level of social presence in Article IV), while
also exposing users to a typical social pressure situation. Additionally, we also tested
for the e�ects of unidirectional (in Articles I and III) and bidirectional communication
(in Article IV) among group members by introducing a text-based chat (no user cues
exposed) for group discussion in the latter.

Moreover, we also investigated social conformity in realistic, remote group envi-
ronments by using an IM platform (Slack) in Article II and by simulating a Facebook
news feed in Article V - thereby also testing conformity e�ects in both synchronous and
asynchronous CMC group settings respectively. In other words, these studies not only
diversi�ed the range of CMC platforms used in this thesis to ensure the generalisability of
our �ndings, but also investigated conformity e�ects in asynchronous CMC mediums (e.g.
a Facebook news feed) where the concept of a “group” was less profound. We elaborate
further on the study design and the experimental setup used in each of these studies at
length, in the corresponding chapters.

Furthermore, the overall research approach that we undertake is purposefully
designed to systematically and incrementally investigate the research questions of
this thesis across multiple research studies. In other words, we repeatedly investigate
e�ects of certain foundational conformity determinants i.e., majority–minority group
size, self-con�dence, and user gender - that have shown strong e�ects in prior conformity
literature [47, 139, 142, 188], on top of which we incrementally examine e�ects of
determinants such as age and social presence. In brief, Article I investigates potential
e�ects of a broad range of face-to-face contextual and personal determinants, in an
online group setting (RQ 1 & RQ 2), and thus lays the foundation for subsequent
studies. Articles II & III then focus on the e�ects of age and gender stereotypes on online
conformity as they are often reported in online groups (RQ 2 & RQ 2(a)), and propose
design guidelines to mitigate adverse e�ects of stereotypical conformity behaviour in
online group settings (RQ 4). Article III also expands on negative outcomes of gender-
stereotypical conformity behaviour (RQ 3). Next, we investigate e�ects of online social
presence in Article IV - as a conformity determinant that is especially relevant in online
user groups - and indicate how online social presence can be e�ectively controlled
through online platform design to regulate social conformity behaviour - alongside other
contextual and personal determinants (RQ 1, RQ 2 & RQ 4). Finally, in Article V we
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show how conformity in�uences can be leveraged in social media platforms to encourage
prosocial behaviour in how users infer trustworthiness of online news articles and
respond to them (RQ 1, RQ 2 & RQ 3).

3.2 User Studies and Participants
In this section we describe how we align the study setup and participant recruitment
to suit speci�c experimental objectives of the studies presented in this thesis - which
includes three laboratory studies (Articles I, III, & IV), and two remote user studies
(Article II & Article V).

3.2.1 Laboratory User Studies
We used laboratory user studies in Articles I, III & IV to test e�ects of speci�c conformity
determinants in a reasonably controlled environment (no disruptions). The experimental
task was an online MCQ group quiz that participants supposedly complete with other
people. As the task closely resonates with online quizzes students often undertake,
we recruited participants primarily from within our university. This included both
undergraduate and graduate students, coming from di�erent educational backgrounds,
with reasonable computer literacy, and pro�cient in the English language. We recruited
an equal number of participants who identify as men or women, to account for possible
gender di�erences in user conformity behaviour.

We followed a common procedure for all the laboratory user studies. Each
experimental session included one participant. First, we welcomed the participant and
provided them with a Plain Language Statement (PLS) which described the objectives
of the study, what participants are required to do during the study, what data will be
collected, and what research bene�ts we expect from the experiment. After giving ample
time for participants to read the PLS, a researcher brie�y described that the experiment
aims to “investigate how online group feedback can impact individual performance in
online quizzes” and that participants will be grouped with several others to complete an
online group quiz. We purposefully kept the study description vague, as a conformity
study’s true objectives can not be disclosed to the participants [165]. We then gave
participants the chance to ask any questions they had regarding the experiment, and
obtained their written consent to participate in the experiment. Participants completed
the rest of the experiment in a laboratory room, isolated from others. They were led to
believe that their “peers” are also seated in di�erent rooms of the laboratory, and will
complete the online quiz simultaneously.

The MCQ quiz was conducted fully online. Before initiating the quiz, a custom-made
chatbot assisted participants to familiarise themselves with the online quizzing platform,
and showed them how to answer the quiz questions step-by-step. We purposefully used
a chatbot to minimise potential experimenter e�ects [133, 178] and confounds that can
arise as a result of participants perceiving social presence due to the presence of an
experimenter [153], by limiting experimenter-participant interactions during the study.
Once the quiz started, participants used the online quizzing platform to provide their
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response to a series of quiz questions - both before and after viewing “group responses”
to these questions.

The experimental task and the “group responses” shown to participants changed
based on the objectives of the study. In Article I, we used both objective and subjective
quiz questions (which are based on general knowledge and high school debating topics
respectively) to test the e�ect of task objectivity on online social conformity. Additionally
we used computer-simulated bar charts that showed the percentage of others supporting
each answer option to the quiz question (e.g. 90% supports option “A” and 10% supports
option “B”) to indicate the distribution of majority–minority group responses, without
exposing any personal cues of supposed “peers” that can result in confounding e�ects.

Alternatively, in Article III we used objective, gender-stereotypical quiz questions to
examine how gender-stereotypical conformity impacts accuracy of user answers to quiz
questions. We followed an approach inspired by prior work [101, 102, 105] to determine
an appropriate set of quiz questions that can elicit gender-stereotypical perceptions in
the community considered in this experiment. We also used stereotypically gendered
names and silhouette avatars (as two separate experimental conditions) to represent the
number of men and women supporting the majority and minority answers. This decision
enabled us to expose participants to majorities and minorities with di�erent gender group
compositions, and compare e�ects of two distinct gender cues, while also ensuring that
no cues other than the gender of supposed peers are revealed to participants.

In Article IV we used both objective and subjective quiz questions, to test if the level
of perceived social presence moderates e�ects of task objectivity. We manipulated social
presence across three aspects: user representation (by using generic vs. user-speci�c
avatars to represent “peers”), interactivity (allowing participants to discuss group answers
with their “peers”, or not) and response visibility (�nal responses publicly visible to the
group, or not).

Furthermore, after completing the user study, participants were invited to take part
in a semi-structured interview, where we inquired about their experience during the
quiz. The interview questions were primarily structured around whether participants felt
compelled to conform, and if so - what factors encouraged such behaviour. Our intention
was to understand when and why people conform in online group settings from the
perspective of the users, to support the interpretation of quantitative data gathered from
the user studies. We also encouraged participants to clarify any concerns regarding the
experiment before concluding the session.

3.2.2 Remote User Studies
We used remote user studies in Articles II and V to test conformity e�ects in more
naturalistic environments, and recruit study participants from the demographics relevant
to speci�c study objectives. For example, Article II presents a study that deploys a MCQ
group quiz that consists of age-stereotypical, objective questions through an IM platform
(Slack1). As the study aims to quantify e�ects of user age and related stereotypes on
user conformity, we recruited young and middle-aged adults born in Generations Z and
1https://www.slack.com
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X to participate in the study. Hence, the remote nature of the study helped us recruit
participants from the relevant demographics conveniently (outside the university), while
also mimicking a naturalistic online group setting. We also determined a suitable set
of quiz questions to trigger age-stereotypical perceptions in the age groups considered,
using an approach inspired by prior work [101, 102, 105]. Similarly, in Article V we
investigate the occurrence and outcomes of conformity behaviour in how people perceive
and respond to real and fake news articles posted on Facebook. As we used a set of
articles based on news related to the US, we deployed our study on Amazon Mechanical
Turk2 to recruit English speaking, US residents who are registered users of Facebook and
thus are more likely to be exposed to said articles.

As with the laboratory user studies, we took steps to inform participants about the
study objectives, procedure and potential bene�ts, and obtained their consent before
initiating the experiment. In Article II, we did so through email, whereas in Article V
we provided interested crowdworkers with the Plain Language Statement through the
Amazon Mechanical Turk interface where they could indicate their consent electronically.

Moreover, due to the synchronous nature of the study presented in Article II, we
used a chatbot to train and support participants as they progress through the quiz in
their groups. The presence of a bot was especially important in this study, given its
remote nature and the absence of a human experimenter for support. Conversely, as
the study presented in Article V was deployed as an asynchronous survey that required
participants to indicate their perceived trustworthiness of a set of news articles, both
before and after reading comments posted by others (i.e. group feedback), a chatbot was
not necessary.

Moreover, due to the remote nature of the user study presented in Article II, we
chose to collect qualitative data regarding participants’ experiences during the study -
i.e. when and why they conformed during the experiment - through a brief post-test
survey to which participants provided textual answers. We chose not to collect qualitative
data from the crowdsourced study, because the objective was to quantify conformity
in�uences on user behaviours in online settings and not to understand its dynamics - as
in prior studies.

3.3 Ethical Considerations
We took several steps to ensure appropriate ethical conduct of the presented research
studies - which was especially crucial given the limited disclosure of the study’s objectives
to participants in the beginning and the use of deception to generate social pressure
situations (through confederates and simulated peer responses) as expected in social
conformity research [165]. The experimental procedures followed in the studies presented
in this thesis, received ethical clearance from the University of Melbourne Human Ethics
Advisory Group - well before data collection was initiated. Next, we describe the steps
taken before, during and after the experiments to ensure their ethical conduct.

We understand that being subjected to opposing group opinions - especially when
they do not accurately represent reality - can be stressful to participants of conformity
2https://www.mturk.com
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studies [11]. Hence, in Articles I and IV where we included subjective, opinion-based
tasks in the quiz, we avoided using overly sensitive topics that might bring discomfort to
potential participants. The subjective topics used for these experiments were extracted
from a list of high school debating topics published on ThoughtCo 3, that the research
team considered appropriate for use with regard to potential participants.

Moreover, before initiating the quiz, participants were given ample time to read
through a Plain Language Statement that explained a given study’s objectives, the data
that will be collected, how the collected data will be stored and used for research, and
potential bene�ts of the study to the overall research community. We emphasised
that their participation is voluntary, and that they have the option to withdraw their
participation from the experiment at any time during or after the study - without
consequences. Subsequently, we obtained their consent through a paper-based or an
electronic consent form, prior to starting the experiment.

Furthermore, debrie�ng participants after a conformity study is essential to explain
the use of limited disclosure and deception [11]. Therefore, in the laboratory user
studies we debriefed all participants individually, upon completion of the semi-structured
interview, to clarify the real objective of the experiment (i.e. understanding the dynamics
of social conformity in�uences in online groups). We explained that limited disclosure was
necessary to ensure that they behave naturally during the experiment to collect reliable
and valid data with regard to user conformity behaviour. We also explained that the
“group responses” shown to them during the experiment were either computer-simulated
or generated by confederates who were instructed to do so based on a script - which
allowed us to expose all participants to consistent social pressure situations. Subsequently,
we asked participants if they wish to withdraw their data from the experiment - but none
chose to do so. Similarly, we also explained the use of limited disclosure and deception
to participants at the end of each remote study session using the chatbot in Article II
and through an electronic document outlining the above details in the study presented
in Article V. Remote participants also had the opportunity to reach out to the research
team through email to request further information and withdraw their data from the
experiment.

Before data analysis, we anonymised the data collected so that they can not be linked
to a speci�c participant. We did not collect or store identi�able information of participants
- other than demographics relevant to speci�c study objectives (e.g., gender, age). The
user data from the conformity experiments and audio �les from the interviews were
stored in a �rewall-protected secure server, that could only be accessed by authorised
users using a secure password that is changed every six months.

Furthermore, we ensured that all participants were fairly compensated for the time
spent completing the experiment. For each study, this was determined based on the
average time taken by pilot participants to satisfactorily complete the experimental task,
and the minimum hourly wage at the time, of the country (Australia or the USA) from
which participants were recruited. In Article V where crowdworkers were recruited,
we included Gold Standard questions [30, 44] to determine whether participants were
attentive during the study, and did not reject their submissions unreasonably.

3https://www.thoughtco.com/debate-topics-for-high-school-8252
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3.4 Data Analysis
We used a mixed-method method study design in Articles I, II, III & IV in order to quantify
the e�ects of analysed conformity determinants on user conformity behaviour, while
also using qualitative data to understand how these social conformity in�uences were
perceived by participants.

3.4.1 �antitative Analysis
The quantitative data collected through the user studies primarily consists of initial
and �nal responses of participants to the experimental tasks, and their self-reported
con�dence ratings on the selected (initial and �nal) responses. In Articles I, II, III & IV,
participant responses were in the form of answers to quiz questions, whereas in Article V
they were trustworthiness ratings indicated by participants to several news articles. In all
the studies presented, we repeatedly tested for conformity behaviour in all participants,
by asking them to complete a series of tasks during the experiment (e.g., a series of
MCQ questions). Furthermore, we de�ned conformity behaviour as adjusting one’s initial
answer (in Articles I, II, III & IV) or trustworthiness rating (in Article V), to align with
the majority’s response on the same task. In other words, conformity was considered as
a binary outcome variable (i.e. conformed or not).

We used statistical modelling to analyse the collected quantitative data with regard to
user conformity/non-conformity behaviour. More speci�cally, we used Generalised Linear
Mixed-e�ects Models (GLMM) to quantify potential �xed (main and/or interaction) e�ects
from the contextual and personal determinants manipulated during an experiment, on
the binary outcome variable conformity (that followed a non-normal distribution) - while
also accounting for random e�ects that can rise from individual variations in participants.
We did so by specifying participant (or the participant ID) as a random e�ect in the
GLMM, which enabled us to use the model to support broader inferences about the larger
population of participants. Furthermore, using GLMMs allowed us to simultaneously
consider many variables that could potentially impact participants’ conformity behaviour.
For instance, Articles I, III, IV & V examined e�ects of over ten predictor variables on
participant conformity using GLMMs. Moreover, following research standards in Human-
Computer Interaction [100], we quanti�ed statistical signi�cance and rejected the null
hypothesis using a con�dence level of 95% (i.e. with a p-value less than or equal to 0.05).

3.4.2 �alitative Analysis
The qualitative data presented in Articles I, III & IV are from semi-structured interviews,
whereas in Article II we present data coming from participant responses to a post-
test survey. We used semi-structured interviews primarily to determine “how” and
“why” conformity determinants manipulated during a speci�c experiment impacted user
conformity behaviour [14]. Semi-structured interviews have been widely used in similar
experimental setups in Human-Computer Interaction research, where the range of user
experiences is unknown and hence need to be analysed from a broader point of view -
but with redirection when relevant [79, 127, 149]. Similarly, we used a mix of closed and
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open questions in the post-test survey in Article II, to allow participants to explain their
conforming and/or non-conforming behaviour during the remote user study - which
is one reason why qualitative surveys are deployed in Human-Computer Interaction
research alongside other quantitative measurements [80, 128, 129].

The interview data were audio-recorded and later transcribed on to online spread-
sheets by 2–3 people from the research team. While transcribing, we anonymised the
interview data and referred to participants using unique participant IDs assigned to them
during the experiment (e.g. P1). In Articles II & III we retained age and gender details
of the participants, as they were relevant to the research objectives of these studies and
provided context for subsequent analysis and presentation of the qualitative data.

We used thematic analysis [25] - a popular qualitative analysis technique widely used
in Human-Computer Interaction research [2, 21] as well as in Psychology [26] to make
sense of people’s behaviours - to collaboratively analyse the collected qualitative data.
More speci�cally, we conducted an inductive thematic analysis in Articles I & II, where
we derived themes from the qualitative data itself, because the literature was insu�cient
to develop a framework or a codebook to analyse qualitative data related to e�ects
of contextual and personal determinants, and age-stereotypes on online conformity
behaviour. Hence, during this process we identi�ed emerging themes from the data and
then collaboratively �nalised the themes to be discussed in each article based on their
relevance to the research objectives of a speci�c study.

Conversely, we used a deductive thematic analysis approach in Articles III & IV to link
data with a set of predetermined themes that focused on the research questions of the
speci�c experiment. For instance, the qualitative analysis in Articles III & IV focused on
the e�ects of contextual and personal conformity determinants - informed by our �ndings
in Articles I & II. Additionally, we also formulated themes around gender-stereotypes in
Article III, and the three aspects of social presence investigated in Article IV.

3.5 Limitations

Although the studies presented in Articles I, II, III, IV & V were meticulously designed
and conducted, we acknowledge several limitations that we describe next.

We used a mix of both laboratory and remote user studies to quantify e�ects of
several conformity determinants in di�erent asynchronous and synchronous online
group settings (e.g., online quizzes, IM, social media). However, we acknowledge that our
societal interactions take place in a vast variety of online group settings that were not
investigated in this thesis. Additionally, the information revealed to participants in the
study setups used were carefully controlled to quantify e�ects of relevant determinants,
and avoid confounding e�ects from variables irrelevant to study objectives. For instance,
in Article III we purposefully chose user cues that only revealed gender of supposed
peers, as the intention was to quantify e�ects of gender and related stereotypes on
online conformity. But in reality, online user representations such as photographs can
simultaneously reveal other user cues (e.g., age, race) that can also contribute towards
stereotypical behaviour in online settings [23, 27]. Hence, further work is necessary to
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determine how �ndings of this thesis manifest in other types of uncontrolled, real-world
online group settings.

Furthermore, participants were exposed to arti�cially induced social pressure
conditions that may not represent reality. In other words, participants saw “group
feedback” that was either computer-simulated or generated using confederates - and
hence did not occur naturally. However, this decision was necessary to ensure that all
participants were exposed to the same social pressure situations in a given experiment,
and is supported by prior work in both physical [11, 39] and online [19, 139] conformity
literature. We have justi�ed our decision to use confederates or simulations to mimic
group feedback in the attached publications. Future work should explore and quantify
social conformity behaviour in online group settings where “group feedback” is allowed
to manifest organically (e.g. online debating platforms).

Additionally, while our participants came from di�erent educational backgrounds and
levels, they demonstrated above average digital literacy - which may have reduced their
susceptibility to online social conformity in�uences. Thus, further work may be required
to determine whether our observations can be generalised to a wider population.

We also note that the �ndings reported in Articles II & III with regard to e�ects of
age and gender stereotypes on online conformity, are speci�c to participants who are
young and middle-aged adults (in Article II), and identify as either a man or a woman
(in Article III). Furthermore, as perceptions of age and gender may vary cross-culturally,
more work is required to determine how our �ndings replicate across other age groups,
gender identities and cultures. For instance, the study presented in Article III is based
on a traditional gender binary model, whereas in reality what it means to be gendered
varies from place to place, in di�erent times, and is heavily in�uenced by race, age and
other factors [88]. Additionally, the stereotypical experimental tasks used in Articles II
& III were carefully chosen to insinuate age and gender stereotypical perceptions in
participants who primarily came from WEIRD communities [85]. Thus, the same set of
questions may not generate similar user behaviour cross-culturally.

Furthermore, we acknowledge that social conformity is only one of many forms of
social in�uence that impact our online behaviours. However, as the studies presented
in this thesis were carefully designed to speci�cally investigate the dynamics of social
conformity in online group settings (in terms of its determinants and outcomes) and
determine how future online group settings can be designed to account for conformity
in�uences, they do not account for potential e�ects from other forms of social in�uences.
Therefore, while a discussion on how social conformity may interact with other forms
of social in�uences in online settings is an interesting avenue for future work, it is not
within the scope of this thesis.

3.6 Summary
This chapter outlines the overall research methodology followed in this thesis. In brief,
we used �ve meticulously designed laboratory and remote user studies to systematically
investigate the research questions identi�ed in Chapter 1. These studies collected and
analysed quantitative and qualitative data on how users perceived and responded to
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social pressure situations in di�erent online group settings. Next, we present �ve research
articles published at leading peer-reviewed Human-Computer Interaction research
venues, that further elaborate on the research design, execution and �ndings of these
studies in Chapters 4, 5, 6, 7 & 8.
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Chapter 4

Contextual & Personal Determinants
of Online Social Conformity

4.1 Introduction
Literature has primarily focused on investigating social conformity in physical groups,
speci�cally focusing on its di�erent contextual [11, 20, 42, 82] and personal determi-
nants [39, 47, 91, 142]. While increasing attention has been given to conformity behaviour
in CMC groups in recent years (see Table 2.1), current research is insu�cient to fully
understand the impact of this powerful social in�uence in online group settings. Addi-
tionally, while a few studies have examined independent e�ects of certain contextual and
personal conformity determinants in CMC groups [97, 139], we argue that investigating
the collective impact of these determinants is crucial to better understand their true
e�ects.

In this chapter, we investigate social conformity as a function of its contextual
and personal determinants in an online group setting. We quantify how several well-
established contextual (i.e., majority–minority group sizes, number of minorities, task
objectivity) and personal (i.e., user gender, self-con�dence, big-�ve personality traits)
determinants of face-to-face conformity behaviour, impact conformity behaviour of
participants who complete an online group quiz. Our results indicate that users are
more likely to conform in objective quiz questions, when opposed by larger than smaller
majorities, and when unsure of their personal answer. Additionally, those with higher
conscientiousness and neurotic personality traits tend to conform more often than others.
No signi�cant e�ects were observed from the number and the size of the minority groups,
and user gender. Thus, our �ndings show how the e�ects of popular contextual and
personal determinants of physical conformity replicate in CMC groups, and emphasise
that conformity should be investigated and better understood in terms of both its
contextual and personal determinants.

We provide more details of the study in the attached publication, Article I. The
results of this paper also inform the research focus of our subsequent studies (i.e., what
determinants to investigate further), which we describe in the relevant chapters.
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4.2 Article I
Copyright is held by Elsevier Ltd. This is the authors’ version of the work. It is posted
here for your personal use. Not for redistribution. The de�nitive Version of Record was
published in:

Wijenayake, S., van Berkel, N., Kostakos, V., Goncalves, J. (2020). Impact of Contextual
and Personal Determinants on Online Social Conformity. Computers in Human Behavior,
108, 106302. https://doi.org/10.1016/j.chb.2020.106302.

Ethics ID: 1853038, The University of Melbourne Human Ethics Advisory Group.
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Impact of Contextual and Personal Determinants

on Online Social Conformity

Abstract

Despite decades of research concerning social conformity and its effects on face-to-face
groups, it is yet to be comprehensively investigated in online contexts. In our work, we
investigate the impact of contextual determinants (such as majority group size, the number
of opposing minorities and their sizes, and the nature of the task) and personal determinants
(such as self-confidence, personality and gender) on online social conformity. In order to
achieve this, we deployed an online quiz with subjective and objective multiple-choice ques-
tions. For each question, participants provided their answer and self-reported confidence.
Following this, they were shown a fabricated bar chart that positioned the participant either
in the majority or minority, presenting the distribution of group answers across different
answer options. Each question tested a unique group distribution in terms of the num-
ber of minorities against the majority and their corresponding group sizes. Subsequently,
participants were given the opportunity to change their answer and reported confidence.
Upon completing the quiz, participants undertook a personality test and participated in a
semi-structured interview. Our results show that 78% of the participants conformed to the
majority’s answers at least once during the quiz. Further analysis reveals that the tendency
to conform was significantly higher for objective questions, especially when a participant
was unsure of their answer and faced an opposing majority with a significant size. While we
saw no significant gender differences in conformity, participants with higher conscientious-
ness and neuroticism tended to conform more frequently than others. We conclude that
online social conformity is a function of majority size, nature of the task, self-confidence and
certain personality traits.

Keywords: Online social conformity, Majority size, Task type, Self-reported confidence,
Personality traits, Minority groups.

Computers in Human Behaviour



1. Introduction

Conformity is a powerful social phenomenon that encourages individuals to change their
personal opinions and behaviour to agree with an opposing majority (i.e. the greater propor-
tion of the group members with a contradicting opinion or behaviour) [1]. Such behaviour
is predominantly visible as we tend to fit in to our social groups, to be ‘liked’ and to be
‘right’ [2]. In other words, social conformity can lead to people not expressing their own
judgements and opinions when facing peer pressure in groups, which could be detrimental
to the effectiveness of groups in decision making and innovative thinking [3].

This psychological mechanism has been widely studied with regard to face-to-face groups,
specifically focusing on its diverse contextual and personal determinants. For example, it
was observed that when placed in a group setting, the likelihood of an individual conforming
to the majority was influenced by various contextual factors such as the size of the majority
group [4, 5] and the nature and difficulty of the task at hand (i.e. objective tasks with one
correct answer or subjective tasks where the answer is based on or influenced by personal
feelings, tastes, or opinions) [6, 7]. Moreover, literature suggests that personal factors such as
participant gender [8], self-confidence [9] and personality [10] may also impact susceptibility
to social conformity differently.

However, it is unclear to what extent observations resulting from these seminal studies
apply to online settings. This is of particularly importance as our social interactions increas-
ingly shift to diverse online paradigms such as discussion forums, social media, polls and
learning platforms [11, 12]. As such online groups are inherently dissimilar to face-to-face
groups in terms of anonymity and reduced social presence [13], their susceptibility to social
conformity is likely to vary. While existing literature provide some evidence for the presence
of conformity in computer-mediated settings [14, 15, 16, 17], and evaluate the effects of
several aforementioned factors independently [18, 19, 20], they fail to assess the combined
effects of such determinants. We argue that understanding the collective impact of such de-
terminants could better explain their relative importance while also rationalising conformity
behaviour. Thus, we extend the existing literature by thoroughly exploring possible direct
and combined effects of contextual and personal determinants of conformity in anonymous
online settings. While online settings differ from face-to-face settings in aspects beyond
anonymity (e.g. social presence), we do not investigate aspects of online social interactions
beyond anonymity in the current study.

To explore online social conformity as a function of contextual and personal determi-
nants, we deployed an online quiz with multiple-choice questions (MCQs) of objective and
subjective nature. Participants first answered each question privately while denoting their
self-reported confidence on the selected answer. Next, our software displayed the distribu-
tion of votes across the different answer options of the MCQ, as chosen by other participants.
Participants were then given the opportunity to change their initial answer and self-reported
confidence. We also collected big-five personality test scores (where personality is identified
in terms or openness, conscientiousness, extraversion, agreeableness, and neuroticism) [21],
to assess the personality of each participant towards the end of the quiz. Through our study
we investigate the following research questions with regard to online social conformity:
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RQ1: How do contextual determinants like majority and minority group
sizes, number of minorities present and nature of the task impact the likelihood
of an individual conforming to the majority’s judgement in an online setting?

RQ2: How do personal determinants like gender, self-confidence and per-
sonality impact the likelihood of an individual conforming to the majority’s
judgement in an online setting?

2. Related Work

2.1. Conformity in Face-to-Face Groups

Social conformity was first explored in physical face-to-face groups. Asch’ conformity
experiments [1, 22] were pivotal among early research on social conformity, where an aston-
ishing 33.3% of the participants conformed to a clearly incorrect yet unanimous majority,
in a simple line matching task, confirming that individual judgements can be swayed under
pressure. A subsequent study by Deutsch and Gerard [2] rationalised conformity behaviour
as having ‘normative’ and ‘informational’ influences. The authors described ‘normative in-
fluence’ as the tendency to conform to expectations of the majority to be ‘liked’ within the
group. Accepting the majority’s judgement to be more accurate than one’s own judgement
(especially in ambiguous situations) was explained as ‘informational influence’. The impact
of ‘normative influences’ was further confirmed by more recent work where conformity was
seen as an outcome of individuals’ desire to fit in with the group [23] and ensure a sense
of belonging [24]. Moreover, Levine [23] emphasised the effects of ‘informational influence’
on conformity, where individuals turn to groups for guidance in ambiguous situations where
the ‘correct’ response is unclear.

Further studies on face-to-face social conformity have primarily focused on identifying
contextual and personal determinants of conformity. Literature reveals that rates of con-
formity vary based on contextual factors such as the majority group size [4, 5, 25] and the
nature of the task [7, 6]. In addition to contextual determinants, personal factors such as
gender [8, 26, 27], self-confidence [9, 28, 29, 30] and an individual’s anxiety levels [31] have
been identified as important determinants of social conformity.

Despite the extensive literature on social conformity in face-to-face groups, this form of
social influence is currently underexplored for computer-mediated online groups. As human
interactions increasingly shift towards online platforms [11, 12], whether and how social
conformity manifests in virtual groups is of interest to the research community. Next, we
review previous work on conformity in online settings, and identify the gaps in the literature
that we aim to address in our work.

2.2. Conformity in Online Settings

Due to the rapid advancements of the Internet, individuals are actively interacting with
each other through diverse online platforms (e.g., discussion forums, support groups, learning
platforms) to satisfy their informational and social requirements [11, 12]. Thus, one can
argue that social influences affecting people in face-to-face groups may also manifest in
online settings.
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Cinnirella & Green [17] explored the susceptibility of individuals to ‘normative influ-
ence’ in computer-mediated groups. The study extended Asch’s line experiment by allowing
participants to select their answers through computer-mediated communication (a personal
computer), offering them anonymity. Similar to Asch’s experiment, the participants saw
a majority (consisting of confederates of the researcher) providing a uniformly incorrect
response, before they gave their personal answer. The results of this experiment were com-
pared against a traditional face-to-face situation in which participants answered the same
test in physical groups. The study concluded that while conformity was significantly reduced
in the anonymous computer-mediated group condition when compared to the face-to-face
condition, the unidirectional feedback from an anonymous and contradicting majority was
sufficient to trigger conformity behaviour. Similar findings were put forward by Smilowitz
et al. [32], confirming the above conclusion.

Despite being criticised for its negative impact on group decision making and produc-
tivity [2], literature displays both positive and negative implications of social conformity
in online settings. For example, work by Sukumaran et al. [15] investigated how social
conformity may encourage adapting to acceptable standards and structure within online
communities. The study was conducted on an online news website, where participants saw
a set of ‘high-thoughtful’ or ‘low-thoughtful’ comments added by prior users for a news item,
before they were asked to post their own comments. The results of this study emphasised
that ‘high-thoughtful’ comments added by prior users motivated subsequent participants
to contribute with similar or additional effort, even when there was no other interaction
between the participants and the previous users. The study confirmed the existence of ‘nor-
mative influence’ and social conformity, and its applicability in shaping the amount of effort
users put into their contributions in online communities.

However, a more recent study by Beran et al. [14] exploring conformity among graduate
students in a virtual learning environment revealed contradicting observations. This study
deployed an online quiz on curriculum-based tasks, where a proportion of the participants
were shown incorrect peer answers prior to answering the questions, while the others at-
tempted the quiz independently. Authors observed that a significant proportion of students
conformed to the incorrect responses of their peers, despite the static and unidirectional
nature of the peer feedback. Students rationalised their conformity behaviour as an out-
come of self-doubt and lack of knowledge on the tested content, emphasising the effect of
‘informational influence’ on conformity. More interestingly, students who were shown peer
answers were seen to obtain fewer correct answers than the students who completed the quiz
by themselves.

Furthermore a study by Sharma et al. [16] explained how individuals seeking support
from online support groups were encouraged to conform to accepted group norms of com-
munication, to receive better support. Individuals who conformed to the group’s linguistic
norms received more positive support and feedback than the ones who did not. On one
hand, conforming to group norms improved the sense of belonging and security within the
community, so that sensitive mental health issues could be openly discussed. However, au-
thors also argued that pressure to conform to the group’s norms may cause unnecessary
distress to individuals seeking support from online communities.
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Having acknowledged that social conformity can have mixed effects in online social
groups, we argue that in order to derive positive outcomes through this powerful social
influence, a thorough understanding of its determinants is required. While literature on
social conformity in face-to-face groups may lay adequate groundwork, it is important to
recognise that online groups are inherently dissimilar to face-to-face groups due to anonymity
and reduced social presence they provide [13]. Thus, the dynamics and implications of social
conformity in online environments could be considerably dissimilar to that of physical face-
to-face groups. While we acknowledge that online settings differ from face-to-face settings in
aspects beyond anonymity, in this work we thoroughly investigate the effects of contextual
and personal determinants of social conformity in an anonymous online setting with static
and unidirectional peer feedback.

2.3. Contextual Determinants of Social Conformity

Early literature exploring the determinants of social conformity attempted to explain
conformity as an outcome of various contextual factors. Among such determinants group
size of the influencing source (the majority) and the nature of the task has been prominently
researched [22, 5, 33, 34, 1, 2, 35, 36].

Quantifying the effect of majority group size on conformity has been an interest of many
researchers and a variety of theories have been put forward. For instance, Asch [22] noted
that against a minority of one, the influential power of the majority increased until its third
member. Adding a fourth member to the majority did not generate a higher conformity
influence. This notion was further established by subsequent experiments on group size
and conformity [5, 33]. Moreover, a study by Chester et al. [37] rationalised that larger
majorities exert more pressure on individuals to conform as a result of higher ‘normative’
and ‘informational’ influences. Latane et al. [34] further expanded this understanding by
exploring the incremental impact generated by each additional member of the majority.
They observed that while the influential power of the majority increased as the group grew
in size, the incremental impact generated by each additional member reduced.

However, the above studies considered unanimous majorities of varying sizes, against a
minority of one (the participant). The studies subsequently failed to determine how the
majority’s group size would affect conformity in the presence of other minorities, which is a
more typical situation in real world group settings.

Furthermore, the impact of majority’s size on its ability to trigger conformity among
individuals is yet to be explored in online settings. However, a study by Lowry et al. [18]
observed that computer-mediated communication could reduce typical process losses such as
conformity visible in larger groups, as compared to face-to-face communication. Thus, it is
plausible that online groups may not be affected by adverse influences of social conformity,
even with increasing group sizes. However, this notion is yet to be systematically tested in
online settings.

Literature also supports the notion that the likelihood of a person conforming to the
majority’s judgement varies based on the nature of the task at hand. Early experiments
on face-to-face groups [1, 2] explored the effects of conformity in objective tasks while Fer-
guson [35] observed conformity manifesting in tasks of attitudinal nature. Blake et al. [36]
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compared rates of conformity in questions of both subjective and objective nature to ob-
serve that participants conform more to majority’s opinions on subjective content than on
objective content. The authors concluded that the motivation to achieve correct answers to
objective questions outweighed the appeal of conforming to an incorrect majority.

A more recent study by Laporte et al. [19] reveals similar observations with regard to
task difference in online groups. Even though the rates of conformity were significantly lower
than in physical groups, higher conformity was visible as participants answered subjective
questions, when compared to questions of objective nature. The authors presume that
reduced social presence in online contexts (when compared to face-to-face groups), may
reduce the effects of ‘normative conformance’ but does not completely eliminate its effects.

In this study we expand the existing knowledge on the effects of majority and minority
group size, number of minorities and nature of the task, by exploring conformity behaviour
among individuals in the presence of a range of majority and minority group distributions
for tasks of objective and subjective nature.

2.4. Personal Determinants of Social Conformity

Deutsch and Gerard [2] explained that individuals conform to the majority’s response
when they are unsure of the ‘correct’ response. In such situations, individuals perceive ma-
jority’s judgement more likely to be accurate than their own. This implies that confidence in
one’s personal judgement as well as the judgement of the influencing source, may be impor-
tant determinants when exploring conformity behaviour. This notion has been investigated
in face-to-face groups. For instance, Samelson [28] observed that participants of an estima-
tion task demonstrated higher conformity when they displayed lower confidence on personal
answers and higher confidence on majority’s answer. Similar observations were made with
regard to self-confidence and confidence on partner’s answer in face-to-face groups [9, 29, 30].

The impact of confidence on conformity is yet to be explored in detail with regard
to online groups. However, previous work has shown that individuals in online groups who
presumed the experimental tasks to be difficult, conformed to incorrect majorities more than
those who did not [20]. Thus, we argue that similar effects of self-confidence on conformity
may be visible even in online groups.

As conformity is applicable to all individuals, why certain individuals are more suscepti-
ble to its influence than others is a thought-provoking question. Researchers have attributed
such changes in susceptibility to differences in personality and character [10, 38]. More
specifically, Meunier and Rule observed that higher test anxiety led to more conformity [31].
While there is a substantial amount of work on the impact of personal factors on online
behaviour [39, 40], not many studies were able to establish a clear relationship between
personality and conformity, mostly due to the lack of appropriate tools to assess individ-
ual personalities. However, since these early studies, more robust personality assessment
tools, such as the Big-five inventory [21] have been introduced, which can enable a better
understanding of the relationship between personality and conformity in online groups.

Furthermore, gender differences and its impact on group conformity is a well-researched
area in literature. Early literature emphasised that women were more susceptible to external
influences than men [27]. Thus, women were seen to conform more frequently than men

6



under group settings [8]. This observation was explained as an outcome of social roles
imposed on individuals such that, men were expected to be task-oriented while women were
expected to be cooperative and considerate of the group goals [26]. Expectations to adhere
to such gender roles may have contributed to differences in conformity behaviour.

However, literature exploring effects of gender on conformity in computer-mediated
groups are inconclusive. While some confirm that women are more likely to conform to
the majority’s opinion than men [41], more recent studies observe no statistically significant
gender differences with regard to conformity behaviour in online settings [20]. Thus, more
work is required under this topic.

Based on the cumulative evidence provided by existing literature, we observe that con-
formity is a function of multiple contextual and personal determinants and thus needs to be
explored from a wider perspective in order to truly understand the factors at play.

3. Method

We conducted our experiment as an online quiz with multiple-choice questions (MCQ).
MCQ quizzes have been widely utilised in many recent studies related to online social con-
formity [14, 20, 19]. This methodological decision enabled us to control the independent
variables (such as group distributions and question types) to suit the requirements of the
experiment, while simulating a plausible real world online environment.

Our experiment was approved by the Human Research Ethics Committee at our univer-
sity. Informed written consent was obtained from each participant prior to data collection.
Each participant spent 60 minutes completing the experiment, which included an individual
briefing session, training, completing the quiz, and a final face-to-face interview. Participants
received a $15 gift voucher for participation.

3.1. The Questions

The MCQ quiz contained 34 multiple-choice questions, with an equal distribution of
subjective and objective questions. The subjective statements were extracted from a list of
high school debating topics published on ThoughtCo (www.thoughtco.com). We avoided
choosing overly sensitive subjective questions due to ethical concerns as well as the fact
that individuals are less likely to change their opinions on such topics. Objective ques-
tions included a mix of logic, vocabulary, and general knowledge questions extracted from
Mensa International workout (www.mensa.org), Merriam-Webster vocabulary quizzes (www.
merriam-webster.com), and Examveda, a well-known general knowledge question reposi-
tory (www.examveda.com) respectively.

3.2. Participants and Procedure

We recruited 50 participants from different educational backgrounds which included En-
gineering, Science, Arts and Design, Finance and Accounting, Management and Law fields.
Participants’ age ranged between 18 - 34 years (women = 25, men = 25). All participants
were invited to take part in this study via an online notice board. Interested candidates
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were asked to complete a screening questionnaire requesting their gender, level of educa-
tion, and area of expertise. Researchers then filtered out the required quota of participants
representing different gender groups, educational levels, and areas of expertise.

The experiment was conducted in a laboratory with one participant per session, under the
supervision of a researcher. Participants were informed that the objective of the experiment
was to determine the importance of group feedback in online settings, as the true purpose
of the study could not be disclosed prior to the quiz as expected in a conformity study [42].

Participants then completed an online form which collected their gender, age, and edu-
cational background. Upon submitting their demographic details, participants were greeted
by a conversational agent named ‘QuizBot’, which assisted them in familiarising themselves
with the environment through two training questions as displayed in Fig. 1.

Figure 1: QuizBot assisting the participants with step-by-step instructions.

Training was considered essential in order to ensure that the participants were aware
of the process to be followed during the quiz. We utilised the ‘QuizBot’ to provide step-
by-step instructions to participants during the training while minimising the intervention
and influence of researchers. This enabled us to simulate a typical online setting where the
participants were by themselves.

After training, participants were able to begin the actual quiz. For each question, par-
ticipants were instructed to select their answer and rate how confident they were with their
selection (see Step 1 in Fig. 2). Self-reported confidence levels were denoted using a scale
ranging from 0 - 100 with higher values representing higher levels of confidence.

Subsequently, participants were shown a fabricated bar chart as feedback, claiming to
represent how their peers answered the same question (see Step 2 in Fig. 2). A similar
approach was successfully leveraged in previous work investigating social conformity [20].
We manipulated the bar charts to position the participants either in the majority or the
minority, presenting the distribution of votes across the different choices. The majority –
minority group distributions (such as 90% – 10%, 80% – 20%, 70% – 20% – 10% etc.) were
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tested in a random order, while each group size in a given combination was also randomly
adjusted by a value between 1% and 4% to ensure their plausibility. For example, in a
situation where a 80% majority and a 20% minority needs to be displayed to participants,
one participant may see a majority of 82% and a minority of 18% (adjustment factor = ±2)
while another could see a majority of 76% and a minority of 24% (adjustment factor = ±4),
demonstrated through the feedback charts.

Upon seeing the answers of their peers, participants were given the option to maintain
their original answer or make changes to the selected answer option and confidence (see Step
3 in Fig. 2).

Figure 2: Steps to be followed during the quiz : (1) Initial answer and confidence (2) Feedback (3) Final
answer and confidence

Beyond assisting with training, the bot kept track of the progress of the participants while
also reminding them about the subsequent steps. Moreover, once the feedback charts were
displayed for each question, the bot interpreted the results explaining the group distribution
among answer options as to avoid any confusion.

For all question items, we recorded the answer options and confidence levels of par-
ticipants both before and after viewing peer answers. We also note that all participants
answered a mix of subjective and objective questions during the quiz. Furthermore, we
counterbalanced the presentation of subjective or objective questions for any given group
distribution in order to account for possible interactions between group distributions and
question type.

Upon completing the quiz, participants were instructed to undertake a self-assessed Big-
5 personality test online. The personality test included 44 test items extracted from [21].
Once the personality test was completed, we conducted a semi-structured interview with
each participant, in which we debriefed the participants on the true objective of the study.
Subsequently, we enquired them about any prior experience facing social pressure in physical
or online groups, and whether they felt an urge to change their initial answer during this
quiz and why. We were also interested in understanding how participants perceived the
group feedback, and the usability and appropriateness of a bot as a training tool (compared
to static textual instructions) in online settings.
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3.3. Pilot

As the participants were unaware that the feedback they received was fabricated, it was
important to decide how the majority and minority groups could be positioned among the
four answer options in a credible manner. For example, in a group distribution where the
participant would be in the minority of 20%, challenged by a majority of 70% in the presence
of another minority of 10%, it was important to decide which answer options should represent
the 70% majority and the 10% minority. This placement of majorities and minorities was
especially crucial in the subjective questions, where there was no one correct answer.

To address this requirement, we conducted a pilot study with an additional 26 partic-
ipants (13 women and 13 men). Pilot study participants answered the quiz individually
under lab conditions (they were not shown answers of other participants). We observed that
for subjective questions results dispersed among at least three answer options. Moreover,
for most objective questions a majority selected the correct answer option, while smaller
minorities scattered among the other answer options. We arranged the answer options for
each question based on the descending order of number of votes it received from the pilot
study, to determine a plausible arrangement for the majority and minority groups when
fabricating the charts for the main experiment.

4. Results

We collected 36 responses from each of the 50 participants (2 training questions and
34 quiz questions). Responses to training questions were removed from the data set prior
to analysis, which resulted in 1700 responses. The participants were in a majority in 800
responses and in a minority for in the remaining 900 responses (equally distributed between
objective and subjective questions). We highlight that our intention was not to compare
results between majority and minority groups, but rather explore the impact of diverse group
distributions on conformity behaviour among individuals.
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Figure 3: Distribution of changed responses across three post-feedback response types.

Upon receiving group feedback, participants could (a) change both answer option and
confidence level, (b) change only their answer option, (c) change only the confidence level,
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or make no change to the initial answer or confidence. We observed that 92% (46 out of
50) of participants changed their initial response (answer option and/or confidence) at least
once during the quiz, resulting in a total of 277 changes with a an average of 5.54 changes
(SD = 4.14) per person. Out of these 277 changes, 183 were made by participants placed
in minorities and the remaining 94 from participants placed in majorities. The distribution
of changed responses across three types on post-feedback responses (see a,b and c above) is
given in Fig. 3. As expected, the distribution shows that acts of conformity (changing one’s
answer) occurred predominantly when participants were placed in a minority.

4.1. Model Construction

We consider 15 predictors as based on the presented feedback charts, participant demo-
graphics, and results from the Big-5 personality test (OCEAN). We describe these predictors
in detail below:

• Majority size: Size of the majority in percentage. Range 40% – 90%.

• Group size: Size of the group to which the participant was assigned in a given
question item (could be either the majority group or a minority group).

• Group difference: Difference between the majority group size and the size of the
participant’s group.

• Number of minorities: Number of groups in addition to the majority group. Either
1 or 2.

• Minority one: Size of minority one. Range 5%–40%.

• Minority two: Size of minority two (considered only in situations where there were
two minorities). Range 5% – 40%.

• Question type: Subjective or objective question type.

• Initial confidence: Participant’s confidence in their answer prior to revealing the
distribution of group answers. Range 0 – 100.

• Gender: Participant’s self-disclosed gender.

• Openness: Describes creativity and openness to new experiences. Range 1 – 100.

• Conscientiousness: Describes diligent and goal-directed behaviour. Range 1 – 100.

• Extraversion: Explains emotional expressiveness and outgoing social behaviour.
Range 1 – 100.

• Agreeableness: Captures cooperative and considerate behaviour. Range 1 – 100.

• Neuroticism: Captures emotional instability, anxiety and stress levels. Range 1 –
100.

• User id: An unique identifier assigned to a given user during the quiz.

We used the R package lme4 [43] to perform a generalised linear mixed-effects model
(GLMM) analysis of the relationship between the aforementioned predictors and participant
conformity. A GLMM allow us to identify the effect of a set of predictors on an outcome
variable (conformity) while following an arbitrary (i.e. possibly non-normal) distribution.
We considered a change in the initial answer option (with or without a change in initial
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confidence level) to that of the majority, as an indication of conformity behaviour. We
observed that in some situations participants also changed their confidence on the selected
answer without conforming to the majority’s answer option. We specified participant (User
id) as a random effect as to allow for individual differences in our model.

Following model selection (incremental removal of variables based on their predictive
power), a total of five variables remained. The regression formula of the final model is il-
lustrated by Equation 1. The estimate values, standard errors (SE), z-values, and p-values
of the final model variables are given in Table 1. We performed a likelihood ratio test with
the null model [44] and found that our model is statistically significant (χ2(4) = 72.76,
p<0.001) and explains 39.2% of the variance in accuracy (R = 0.626, R2 = 0.392). From
these variables, ‘Question type’ had the largest effect on participant conformity. Partici-
pants were more likely to conform when presented with objective questions as compared to
subjective questions. To ensure the validity of the model, we checked for the existence of
multicollinearity. Our predictors report a variance inflation factor between 1.04 and 1.20,
well below the often-used threshold of 5 to detect multicollinearity [45].

Y = −6.995 + 1.847X1 + 0.060X2 − 0.035X3 + 0.017X4 + 0.017X5 (1)

Table 1: Effect of predictors on participant conformity.

Estimate SE z value Pr(>|t|)
(Intercept) -6.995 1.019 -6.861 <0.001***
Question type (objective) (X1) 1.847 0.296 6.251 <0.001***
Majority size (X2) 0.060 0.009 6.441 <0.001***
Initial confidence (X3) -0.035 0.005 -7.412 <0.001***
Conscientiousness (X4) 0.017 0.007 2.298 0.022*
Neuroticism (X5) 0.017 0.007 2.294 0.022*

4.2. Feature Description

Following model construction, we present a more detailed look at the significant features.
We only considered the responses which placed participants in a minority, as the dependent
variable was determining conformity behaviour. We observed that contextual determinants
such as the nature of the question and the majority size significantly impact the likelihood
of an individual conforming to the majority in online settings. Moreover, personal determi-
nants such as initial confidence on the answer, neuroticism, and conscientiousness displayed
significant influence on online social conformity.

4.2.1. Contextual Determinants

The nature of the question (either objective or subjective) had the highest effect on
whether an individual would conform to the majority or not. We observed that 83% (98 out
of 118) of the conformity responses were related to objective questions while only 17% (20
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Figure 4: The proportion of conformity responses per user across objective and subjective questions.

out of 118) were associated with subjective questions. Moreover, we plotted the likelihood
of each participant conforming to objective and subjective questions as illustrated in Fig. 4.

We note that the likelihood of participants conforming to objective questions ranged
between 0% – 67% with a median of 22%. However, the likelihood of participants conforming
to subjective questions was considerably lower with a range of 0% – 22% and a median
value of 0%. Additional information on the interquartile range (IQR), mean values, and
the standard deviation (SD) of the two distributions are given below the box plots seen in
Fig. 4. In summary, the participants were more likely to accept the majority’s judgement
in objective questions when compared to subjective questions.

Majority size is another contextual predictor that displayed a significant relationship with
the likelihood of a person conforming to the majority. Even though we included several other
contextual predictors with regard to the group distribution such as the number of minorities
and their corresponding sizes and the size difference between the participant’s group and the
majority group, none of these predictors displayed a significant impact on our dependent
variable.

Fig. 5 illustrates an upward trend in conformity as the majority group size increases from
40% – 90%, establishing that the likelihood of an individual conforming to the majority’s
answer increases as the majority group increased in size. This observation is in line with
the existing literature [22, 5, 33]. We considered the original group size associated to the
majority, before including the adjustment factor when plotting the figure. There was never
a unanimous majority, as the feedback included the participant’s selection as well. More-
over, as the number of group distributions that corresponded to each of the aforementioned
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majority group sizes varied, we defined likelihood of conformity as the proportion of con-
formity responses as a fraction of the total responses for each majority group size, for each
participant.

However, it should be noted that the model also identified statistically significant main
effects from several other factors such as question type, self-confidence, and personality
traits of participants, which explain the outliers in Fig. 5. For example, for a given group
composition half of the participants may have answered a subjective question, while the
other half may have answered an objective question. Moreover, the model indicates that
question type (either objective or subjective) had the largest effect on conformity behaviour.

0

10

20

30

40

50

60

70

80

90

100

40 50 60 70 80 90

Majority group size (%)

L
ik

e
li

h
o

o
d

 t
o

 c
o

n
fo

rm
 (

%
)

Figure 5: The likelihood of conformity in participants as opposing majority size increases.

4.2.2. Personal Determinants

The model established that the initial self-reported confidence level of participants has
a negative correlation with the likelihood of them conforming to the majority’s judgements.
This notion is illustrated in Fig. 6(a) in detail. The confidence levels of participants who
conformed to the majority ranged between 0 – 100, with a median of 58. where as those
who did not conform to the majority demonstrated a median value of 80 with a range of
confidence values from 15 – 100. In general, individuals who displayed higher confidence on
their personal answers were less likely to be impacted by the majority. The interquartile
range (IQR), mean values, and standard deviation (SD) of the intial confidence values for
non-conforming and conforming response distributions are provided below the box plots seen
in Fig. 6(a).

In addition to the aforementioned variables, the model also highlighted statistically signif-
icant relationships between personality traits such as conscientiousness (C) and neuroticism
(N), and conformity behaviour. The other personality traits did not display statistically
significant effects on conformity behaviour. The distribution of the percentile values of the
scores for C and N across conforming and non-conforming behaviour of participants is as
illustrated in Fig. 6(b) and (c) respectively. The corresponding statistics for the range, in-
terquartile range (IQR), mean values, and standard deviation (SD) of the non-conforming
and conforming response distributions are provided along with the box plots. For C, medi-
ans of 50 and 63 were observed from non-conforming and conforming responses respectively.
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Similarly for N, medians 50 and 64 were observed from non-conforming and conforming
responses respectively. In summary, participants placed in higher percentiles for C and N
were more susceptible to conformity. Moreover, we did not observe any significant gender
differences in conformity behaviour of participants.
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Initial Confidence Conscientiousness Neuroticism
No Conformity Conformed No Conformity Conformed No Conformity Conformed

Range 15 – 100 0 – 100 4 – 100 4 – 100 2 – 100 2 – 100
IQR 66 – 100 31 – 76 32 – 74 46 – 90 30 – 74 42 – 88

Median 80 58 50 63 50 64
Mean 77.5 54.9 52.8 60.3 52.0 59.3

SD 24.3 29.8 28.7 30.3 29.1 27.7

Figure 6: (a) Initial confidence (b) Conscientiousness score (c) Neuroticism score of participants and their
conformity behaviour.

4.3. Qualitative Results

To better understand the factors leading to participant conformity and the use of our
tool, we performed a qualitative analysis on the transcripts of the interviews. The individual
interviews lasted for 10 to 15 minutes. Our semi-structured interview approach allowed
participants to highlight elements which they considered important in addition to completing
an identical set of questions among participants. Our questions focused on understanding
the rationale behind a participant’s urge to conform to the majority’s judgements, as well
as the usage of group feedback and the included bot. We discuss these topics in more detail
below and provide exemplar citations from our participants.

4.3.1. Support for Contextual Determinants of Conformity

As indicated by our quantitative results, participants were more likely to conform to the
majority opinion as the group size increased. Participants highlighted that larger majorities
exerted more pressure to conform than smaller majorities. “I would follow the majority if it
was more than 70% – 80%. If it was 55% or 45%, I may be right. And I will insist on my
answer.” (P37). Moreover, participants mentioned that, even if they did not change their
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answer, a significant opposing majority led them to reconsider their initial answer; “When
the majority was against me, in objective questions, it made me re-think and re-calculate.
But when I was sure I moved on disregarding the majority.” (P11).

Participants further indicated that they more frequently changed their answers for the
objective questions, again confirming our quantitative results. This was motivated by the
fact that it is possible for the participant’s answer to be incorrect for the objective questions.
In the case of subjective questions participants felt less pressure to accept the opinions of
the majority. “I went with the majority for objective questions thinking it was the right
answer. I did not change in subjective questions. I can have my own opinion and did not
have to agree with the majority.” (P31). A number of participants considered the feedback
on interpreting subjective questions useful as it forced them to consider the viewpoint of
the other parties. However, the analysis also suggested that anonymity and reduced social
presence among group members, reduced the effects of ‘normative’ influences to a significant
extent (especially with regard to subjective questions). “For subjective questions I won’t
change my answer or confidence no matter what. If it was a physical group, it would not be
the case, I would want to be included and not stand out.” (P22).

4.3.2. Support for Personal Determinants of Conformity

Not surprisingly, participants indicated that they conformed more when they were unsure
about the correct answer to the question. “I looked at the feedback and thought [that] if the
majority chose it, it could be more correct. [...] When I was sure, I did not change.” (P44).
In such situations, the majority’s judgements were perceived as an additional source of
information. “For some questions when I did not know anything about the field, I chose the
majority as I did not have any other source of information.” (P26). These observations
confirms our quantitative results and suggest the significance of ‘informational’ influences
exerted by the group majority on conformity.

4.3.3. Group Feedback

Following submission of their initial answer, participants were presented with the feed-
back chart (i.e. the supposed answers of their peers). In general, participants reported that
they were comfortable viewing the feedback. “I was very comfortable with the feedback com-
ing for objective questions. It was like a cheat sheet with statistics. It was nice to see what
how others answers.” (P19). Moreover, some participants highlighted that the distribution
of answers were helpful in assessing their own answers and refocusing their thoughts. “If it
was a math problem, you actually need to do the work and find the answer. If a lot of other
people say otherwise, it [feedback] makes you reflect on your answer, which I think is good
to confirm your understanding.” (P22).

4.3.4. Chatbots

Participants were positive about the functionalities offered by the chatbot. In particular,
participants highlighted its ability to structure the quiz and keep track of progress, as well
as providing a general starting point for participants to ask questions. “I liked the feeling
of something automated accompanying me throughout quiz. In that quiet setting, doing this
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by myself, something is caring for me, it asks me if I need help.” (P18). Even participants
that did not actively use the bot were aware that the bot was there to support them when
required; “I ignored it. But I knew if I needed support, I could go to that chatbot.” (P25).

When asked to compare instructions provided by a chatbot to those offered in a paper
format, participants were predominantly in favour of the chatbot. Participants believed
that interacting with a chatbot allows them to directly get the content they need, as the
chatbot could narrow down the required information. Furthermore, participants enjoyed the
interaction offered by the bot: “[The chatbot] is more straightforward, convenient and you
feel like you are talking to another person.” (P07).

5. Discussion

Our results establish that online social conformity is determined by several contextual and
personal determinants. We observed statistically significant relationships between majority
group size, nature of the question, self-reported confidence, and certain personality traits on
the likelihood of conforming behaviour.

5.1. Factors affecting Conformity

We observed that participants conformed more in objective questions as compared to
subjective questions. This could also be attributed to the work of ‘informational’ influ-
ence. However, in the case of ‘normative’ influences, our findings contradict with previous
work which observed higher conformity in subjective questions with a perceived socially
‘acceptable’ answer supported by the majority [19]. The impact of ‘normative’ influence
was not prominently observed during our study. Rather, participants explained that the
anonymity of the online setting encouraged them to support their judgements, especially in
the case of subjective questions. On that note, it should be acknowledged that the cited
study considered the impact of different levels of social presence among group members on
their ‘normative’ behaviour, which was at a minimum in our study.

We note an upward trend in conforming behaviour as the majority increases in size. These
observations are consistent with the literature [22, 34]. However, it is noteworthy that our
study did not merely employ unanimous majorities to influence conformity behaviour as was
the case in previous work, but instead we investigated a broad spectrum of majority sizes.
Furthermore, previous work has suggested that larger majorities exert higher ‘informational’
influence [37]. Our qualitative analysis confirmed this hypothesis. Participants rationalised
their conformity behaviour (especially in objective questions) as the ‘need to be right’ and
emphasised that the answers provided by larger majorities were more plausible. As the
majority grew in size, it was perceived unlikely to be wrong. Moreover, the presence of
multiple minorities with varying group sizes had no significant impact on conformity.

During the quiz, participants reported their self-confidence on their answers. Partic-
ipants who were unsure and less confident on their selections conformed more frequently
to an opposing majority’s judgements. Based on this observation we infer that lower self-
confidence on personal judgements amplifies the effects of ‘informational’ influences, and
individuals who are less confident on personal judgements can easily be swayed towards
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that of the majority. This was also validated by our qualitative analysis where participants
explained that when unsure of the chosen answer, the majority’s judgement appeared to be
a more likely source of ‘right’ information. Similar observations were made by Rosander and
Eriksson [20] where online conformity was more prominent as the self-reported difficulty of
tasks increased.

Existing literature concerning personal traits and conformity suggests that higher anx-
iety could be a significant determinant of social conformity [31, 46]. Our results confirm
this premise, as we observed neuroticism scores of participants (which describes anxiety and
emotional stability) to have a strong positive correlation with their conformity behaviour.
This suggests that individuals who are less emotionally stable are more susceptible to con-
formity influences. Moreover, a similar relationship was observed between conscientiousness
scores (which describes goal-orientation and diligence) and conformity. Such goal-oriented
behaviour may encourage an individual to obtain the ‘correct’ answer at any cost. Indi-
viduals with high conscientiousness may doubt their answers when facing a contradicting
majority and accept the majority’s judgement to be more accurate than their own percep-
tion of the same situation. This behaviour is likely to be encouraged by ‘informational’
influences at play.

Furthermore, literature on face-to-face conformity highlights gender differences in con-
formity behaviour, driven by stereotypical masculine and feminine social roles imposed by
society [26]. However, our results contradict this notion as we do not observe statistically
significant differences in conformity amongst men and women. We emphasise that the online
setup used for this study lacks the social presence introduced in typical face-to-face group
settings, which may have reduced the influence of the aforementioned gender stereotypical
social roles on the observed conformity behaviour of our participants.

5.2. Online Social Conformity

In general, the results of this study strongly indicate that online social conformity is a
function of multiple contextual and personal determinants. While the inherent dissimilarities
between face-to-face and online groups (such as anonymity and reduced social presence in
the latter), may have reduced the effects of ‘normative’ influences, ‘informational’ influences
are still predominantly apparent in online settings. This study showed that the ‘need to
be right’ displayed strong associations with all the aforementioned predictors. Thus, our
results suggest that online settings with static and unidirectional communication is sufficient
to elicit conformity behaviour mainly influenced by ‘informational influences’ (rather than
‘normative influences’), and that by regulating the determinants it may be possible to reduce
the impact of ‘informational’ influences on social conformity.

Moreover, in our qualitative analysis we observed that participants generally preferred
receiving feedback from peers and perceived it as a tool of learning and reasoning. This
observation follows [47] and [48], that explain the advantages of peer feedback in group set-
tings. Thus, completely eliminating the use of feedback may not be the best approach to
avoid conformity. Further work is required to identify online environments where conformity
possesses a higher risk and employ methods that can mitigate its adverse impacts. Such
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methods could vary from simple design adjustments in online communities [15] to more com-
plex techniques that reduce the anticipated impact of the contextual (e.g., anonymity, use of
visual cues, diversity, group size) and personal (e.g., self-confidence, personality differences)
determinants of social conformity.

Finally, the use of a chatbot for training and support during the quiz was seen as benefi-
cial, as a significant number of participants preferred instructions coming from an interactive
bot over static on-screen instructions, which is in line with related literature [49]. It also
enabled us to simulate a more realistic online environment where participants understood
the instructions and familiarised themselves with the setting, minimising any influence by
the researcher (i.e. Hawthorne Effect [50]), a crucial aspect when investigating social con-
formity. Furthermore, our participants perceived the chatbot as a readily available source
of support and feedback in an isolated setting. Similar observations were made in [51, 52].
Some participants also mentioned that even the simple interpretations given by the bot re-
garding the feedback charts assisted them in reasoning and decision making as previously
established in [53].

5.3. Limitations

There were several limitations in our study. Even though our participants came from
diverse backgrounds, they represented a relatively young population with adequate digital
experience. This may have indirectly discouraged ‘normative’ social influences. Furthermore,
we did not investigate aspects of online social interactions beyond anonymity in the current
study. We note that future work could look into the effects of different levels of social presence
and the use of social context cues (e.g., names, avatars) in online settings and their effect
on conformity behaviour. Moreover, to exclude confounding variables such as participant
assertiveness, we deployed our study in a controlled environment (one participants at a
time). We aim to explore the effect of simultaneous interactions in an online setting in
future work. Future research could also explore the effect of the identified contextual and
personal determinants on the quality of output generated by online groups.

6. Conclusion

Social conformity is a widely experienced form of social influence, both in face-to-face and
online groups, where minorities change their behaviour and opinions to match contrasting
opinions of the group majority. While determinants of conformity has been studied in face-
to-face groups, it is yet to be thoroughly explored in online group settings. Thus, this work
aimed to study both contextual and personal determinants of social conformity and their
implications in online environments.

Our results establish that larger majority group sizes have a bigger effect on confor-
mity behaviour. Participants conformed more frequently for objective questions demon-
strating high levels of ‘informational’ influences. Moreover, participants who reported low
self-confidence, demonstrated high conscientiousness, or had high levels of neuroticism com-
monly conformed to the majority. We observed no significant effects rising from the number
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of minorities or minority group sizes. Moreover, no strong gender differences were observed
with regard to conformity behaviour.

Our observations concerning majority group sizes, self-reported confidence, and per-
sonality traits are in line with existing literature related to ‘informational’ influences of
conformity. However, with regard to the nature of questions our work presents contrasting
findings to those in the literature. Our qualitative analysis suggests that this difference in
behaviour may be due to lower levels of ‘normative’ influences in an online setting as opposed
to physical groups.

Our work set forth several avenues for further work. We intentionally utilised anonymous
peers to suit the research objectives explored in this study. However, further work could
investigate online social conformity when peers are identifiable through realistic cues (such as
first names, usernames and avatars). Such factors could trigger stereotypical behaviour with
regard to gender and age which could enhance or diminish conformity influences. Moreover,
the cues themselves may differ from one another based on the amount of influence they
exert. This would be a potential step forward in understanding factors of social conformity
in realistic online settings.
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Chapter 5

Age as a Determinant of Conformity

5.1 Introduction
The �ndings presented in Chapter 4 show that online social conformity should be
investigated in terms of both its contextual and personal determinants. However,
prior work has shown little interest in investigating certain personal determinants of
social conformity, such as age (see Table 2.2). Moreover, despite being identi�ed as an
important conformity determinant in physical groups [91, 132], we found only one CMC-
based conformity study that at least accounted for potential e�ects of user age on their
conformity behaviour (see Table 2.2). Furthermore, user age has been referred to as an
indicator of user “status” in face-to-face conformity studies [47] that can impact how users
perceive both self and peer “superiority” in a task. Thus, we argue that e�ects of age on
conformity should be investigated accounting for potential age-stereotypical perceptions
of self and peer competency. This notion is further corroborated by recent literature that
indicate that users stereotypically perceiving competency and trustworthiness of online
peers based on peer age [65, 131].

Therefore, in this chapter we systematically investigate e�ects age and related
stereotypes on user conformity behaviour in an online Instant Messaging platform,
across three aspects - user’s age group (Generation X and Generation Z), age group
composition of peers challenging user responses (Generation X or Generation Z or
mixed), and the stereotypically perceived age of task (MCQs that are stereotypically
perceived to be better known to Generation X, Generation Z, and neutral). We further
note that user/peer age was only implied using their birth years which were embedded on
to their usernames (e.g., e1p1_1998, e1p2_1965). Our results indicate that both Generation
X and Generation Z users conform to contradictory responses of peers belonging to the
opposite age generation (i.e. Generation Z or X respectively), only when peers’ age group
aligns with the stereotypically perceived age demographic of a question. Additionally,
the inverse relationship between con�dence on personal answer and user conformity
behaviour reported in Article I also emerged in this study.

We elaborate on our �ndings and their implications for designing future online
group settings that account for age-stereotypical conformity, in the attached publication,
Article II. In brief, our results show that people infer peer age using minimal user cues
(e.g. birth years) to stereotypically perceive both self and peer competency - especially
in stereotypically age-biased tasks. Such perceptions can consequently determine their
receptiveness to opposing views of peers in online groups. Hence, designers of online
group settings should be mindful about the user cues they expose through platform
design - especially in situations where age-stereotypical conformity can lead to adverse
e�ects (e.g. unwarranted biases against certain age generations [65, 131]).
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5.2 Article II
Copyright is held by the International Federation for Information Processing 2021.
Published by Springer Nature Switzerland AG 2021. This is the authors’ version of
the work. It is posted here for your personal use. Not for redistribution. The de�nitive
Version of Record was published in:
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Related Stereotypes on Online Social Conformity. In: Ardito C. et al. (eds) Human-
Computer Interaction – INTERACT 2021. INTERACT 2021. Lecture Notes in Computer
Science, vol 12935. Springer, Cham. https://doi.org/10.1007/978-3-030-85610-6_26.
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Abstract. Social conformity is the act of individuals adjusting personal judge-
ments to conform to expectations of opposing majorities in group settings.
While conformity has been studied in online groups with emphasis on its
contextual determinants (e.g., group size, social presence, task objectivity), the
effect of age – of both the individual and the members of the opposing majority
group – is yet to be thoroughly investigated. This study investigates differences
in conformity behaviour in young adults (Generation Z) and middle-aged adults
(Generation X) attempting an online group quiz containing stereotypically
age-biased questions, when their personal responses are challenged by older
and younger peers. Our results indicate the influence of age-related stereotypes
on participants’ conformity behaviour with both young and middle-aged adults
stereotypically perceiving the competency of their peers based on peer age.
Specifically, participants were more inclined to conform to older majorities
and younger majorities in quiz questions each age group was stereotypically
perceived to be more knowledgeable about (1980’s history and social media
& latest technology respectively). We discuss how our findings highlight the
need to re-evaluate popular online user representations, to mitigate undesirable
effects of age-related stereotypical perceptions leading to conformity.

Keywords: social conformity · peer age · age stereotypes · user cues · bots

1 Introduction

Social conformity is a powerful social influence that encourages individuals to change their
personal judgements when challenged by an opposing group majority [3,4]. Researchers
explain that individuals conform either because they perceive information supported
by the majority to be ‘correct’ (informational conformity), or as they attempt to ‘fit
in’ with a group to ensure their membership (normative conformity) [23,77,78,79].
While preliminary studies of social conformity were initially based on face-to-face
groups [3,4,9,23,37], as a significant proportion of human societal interactions are now
taking place through diverse online group settings (e.g., social networks, online chatrooms,
discussion forums) [5,15,28,29,51,60,73], understanding repercussions of social conformity
on online group interactions is of growing interest to the HCI research community.
Recent literature has studied conformity behaviour across a wide variety of online

groups such as social media [19,52,53,80,81], learning platforms [8,77,78,79], news web-
sites [69], and support groups [65]. However, the majority of these studies have focused on
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quantifying online social conformity in terms of its contextual determinants such as ma-
jority group size [61,78,80], social presence [45,79] and task objectivity [45,61,78,79]. Con-
versely, less emphasis has been placed on determining how more personal factors - that
have been shown to elicit stereotypical perceptions in online communities (e.g., age [2,13],
gender [16,49,77], culture [17], race [20]) - influence online conformity behaviour.

In particular, age of an individual has been recognised as a vital determinant of one’s
susceptibility to conformity influences in offline groups [22,41,42,43,74]. Prior work
indicate a non-linear relationship between an individual’s age and their conformity
behaviour, where susceptibility to conformity is seen to increase with age till adolescence,
after which it gradually declines [22,74]. Furthermore, studies investigating age differ-
ences among adults observe higher conformity behaviour in older adults, than in their
younger counterparts [41,42,43]. These studies rationalise that conformity behaviour
runs parallel with socialisation processes that individuals follow to integrate themselves
in the community (e.g. young children rely on peers to determine their behaviour in
groups - leading to higher conformity, whereas by early adulthood they tend to be more
confident of their own actions - reducing susceptibility to conformity influences [22]).
However, it is unclear if these observations would hold in online groups where social
processes may not be obvious or equally strong due to inherently lower social presence
and higher anonymity [54]. Moreover, there is evidence in literature that individuals
tend to stereotypically perceive competency and trustworthiness of online peers based
on peer age [30,57]. Other conformity studies also indicate that similar stereotypical
perceptions of peer competency (triggered based on peer gender) can exacerbate online
conformity behaviour and lead to incorrect judgements [77,49]. However, such effects
are yet to be investigated with regard to age-related stereotypes in online groups.

Therefore, this study takes an initial step towards quantifying effects of age and related
stereotypes on online social conformity. We investigate potential differences in conformity
behaviour among two distinct age generations - young adults (Generation Z) and
middle-aged adults (Generation X) - when completing an online quiz delivered through
an Instant Messaging (IM) platform, in small groups. We intend to understand whether
and how people infer age of their online peers, and use this information to determine
their conforming or non-conforming behaviour against younger/older peers who support
a contradicting judgement. This understanding is critical to design future online group
platforms that account for possible detrimental effects of age-related stereotypes (e.g.
unfair treatment of older adults who are perceived as less reliable and trustworthy than
their younger counterparts [57,30,34]), to ensure positive societal interactions.

2 Related Work

Despite the enhanced anonymity and reduced social presence offered by online plat-
forms [54], individuals are susceptible to both informational and normative conformity
influences in online groups settings [8,19,48,52,53,65,78,81,82]. For example, students
completing group quizzes in online learning platforms have been seen to conform to the
majority’s responses, in an attempt to obtain more ‘correct’ answers [8,78,79]. Recent
work has also shown that Facebook users tend to accept the majority’s negative or
positive perception of a news article’s trustworthiness (inferred through user comments
posted underneath the article) as a benchmark to differentiate between fake and
real news articles shared on the platform [19,80]. The above studies emphasise the



Quantifying the Effects of Age-related Stereotypes on Online Social Conformity 3

significance of informational influences (or the need to be ‘right’) [23] in prompting
conformity behaviour in online group settings. On the other hand, Zhu et al. [82] observe
that individuals tend to align their online choices with those of the opposing majority’s
- even when required to make choices based on personal preference - indicating the
presence of normative conformity influences (or the need to be ‘liked’) [23]. Similarly,
normative conformity has been observed in online support groups, where users tend to
conform to community-accepted conventions of behaviour and linguistic norms, with the
intention of receiving better support and feedback from other community members [65].

Moreover, prior work investigating implications of online social conformity suggests
the potential for both negative and positive effects [8,35,69,77]. For instance, a recent
study examining the effect of social information on the accuracy of a visual judgement
task highlights that conforming to biased and incorrect responses from peers led to
more errors among Mechanical Turk users [35]. Similar observations were noted in
students who wrongly assumed the majority to be ‘correct’ when attempting online
quizzes (informational conformity), and obtained more incorrect answers than those
who attempted the quiz independently [8,77,78]. Conversely, normative conformity is
considered useful to encourage users of online news websites to follow accepted norms
of the community and contribute high quality and ‘thoughtful’ content [69].

Therefore, it is critical to understand what contextual and personal factors affect
susceptibility of individuals to online conformity influences, in order to minimise its
detrimental effects on online societal interactions (e.g. undue pressure to conform to ma-
jority’s incorrect judgements). However, the majority of prior studies focus on contextual
determinants of online conformity i.e., majority group size, task objectivity (subjective or
objective nature of a task) and social presence (sense of being connected with others in the
group [66]) [8,45,61,78,79]. In brief, these studies indicate that participants are more likely
to conform when challenged by larger majorities, as they attempt objective tasks (with
a specific correct answer), and in online settings with higher perceived social presence.

Moreover, several studies investigating personal determinants of conformity indicate ef-
fects of users’ self-confidence and gender [49,61,77,78,79,80]. These studies unanimously
note that participants with higher confidence on personal decisions are significantly less
likely to conform when challenged by opposing majorities [77,78,79,80]. Furthermore,
while no significant differences in conformity behaviour is observed among men and
women in online groups [61,78,79], prior work note that both men and women are
more inclined to conform when challenged by male-dominant and female-dominant
majorities, in stereotypically masculine and feminine tasks respectively [49,77]. Findings
from these studies imply that when competency of online peers is not explicitly known,
users tend to stereotypically perceive peer competency based on available user cues
(i.e. in this case, user gender derived from their first name or stereotypically gendered
avatar) - especially in the presence of stereotypical tasks. These observations emphasise
the need to investigate implications of other user cues (such as age) that can trigger
similar stereotypical conformity behaviour in online groups.

However, online conformity literature is yet to systematically investigate effects of age
on social conformity - despite age being identified as a critical conformity determinant
in offline conformity literature [41,42,43,74]. Therefore, this study intends to take an
initial step towards identifying the effects of age on online conformity behaviour. Next,
we summarise the offline conformity literature investigating effects of age on social
conformity, which informed the design of our study.
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2.1 Conformity as a Function of Age

The majority of offline conformity studies investigating effects of age on conformity
behaviour have focused on identifying differences in conformity between young adults (18–
22 years) and older adults (>55 years) [41,42,43]. These studies unanimously indicate
that on perceptual tasks, older adults conform significantly more often than young adults.
For instance, in a study that compared conformity behaviour in young and older adults
attempting a series of visual judgement tasks, author observed that older participants
were more susceptible to conformity influences than their younger counterparts [41].
Similar observations were noted by Klein and Birren [42], where older participants
conformed more often than younger participants in an auditory signal detection task.
On the other hand, prior studies investigating determinants of online conformity do not
indicate significant effects from participant age [8,45,46,47,49,61,78,79]. However, as most
of these studies primarily recruited young adults, it is likely that the age distribution of
the recruited participants was not sufficient to reveal significant effects from participants’
age on their conformity behaviour. Therefore, in this study we intend to recruit
participants in two distinct age generations - Generation Z (young adults between 18–23
years) and Generation X (middle-aged adults between 40–55 years) [24] - to investigate
potential age differences in participants’ susceptibility to online conformity influences.

Furthermore, literature also indicates that an individual’s decision to conform or not,
depends on their perceived self-competency in an experimental task, in comparison to
the perceived competency of the opposing majority (or peers) [21]. In other words, as a
result of informational influences (or the need to be ‘right’) individuals tend to conform
to majorities they perceive as more competent or knowledgeable than they are, in a given
situation. On that note, we highlight that competency of peers has been often stereotyp-
ically inferred through their age in both offline and online groups, subsequently affecting
how users interact with their peers [14,25,43]. For instance in offline contexts, school chil-
dren have been observed to assume peer competency based on peer age, and more often
imitate peers they perceive as more competent than themselves [14]. Furthermore, such
age-biased perceptions of peer competency have also been noted to trigger stereotypical
conformity in offline groups [41,42,43]. For instance, Klein and Birren [43] observed that
both young and older adults stereotypically assumed older peers to be less competent
and reliable in visual judgement tasks (due to the perceptual nature of the activity),
consequently encouraging older participants to conform more to their younger coun-
terparts, whereas younger participants were seen less inclined to conform to their older
peers. Authors also emphasised that when stereotypical perceptions regarding perceived
self-competency were controlled so that young and older adults had similar perceptions
of their task competency, previously observed differences in conformity diminished.

Similarly, despite the absence of face-to-face interactions, peer age has often been
used to gauge peer competency and trustworthiness in online groups [30,50,57]. For
instance, in a recent study investigating the impact of borrowers’ personal features
(e.g., age, gender, physical attractiveness) on online peer-to-peer lending decisions,
authors indicate that users actively inferred age of peers through their photographs, and
considered assumed age a reliable indicator of peer competency to repay the loan [30].
Similarly, Pak et al. [57] observed that users of an online health management application
assumed peers represented using younger anthropomorphic (human-like) avatars as
more reliable and trustworthy than peers represented using older avatars. The authors
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further explained that the above differences in preference could be due to negative
stereotypes associated with older adults [59].

However, effects of peer age and related stereotypes on conformity behaviour is yet to
be systematically investigated in online groups. Hence, in addition to age differences in
conformity behaviour, the present study will also explore how stereotypical perceptions
related to peer age and competency may impact conformity behaviour among young
(Generation Z) and middle-aged adults (Generation X), as they attempt tasks that
are stereotypically age-biased and perceived to be more familiar to either young or
middle-aged adults.

3 Method

We aim to investigate the impact of three aspects of age on social conformity in an
online group setting using a 2 (participants’ age: young adults vs. middle-aged adults) x
2 (majority’s age group composition: all young/middle-aged, mixed) x 3 (stereotypically
perceived question type: young, middle-aged, neutral) mixed design, where participant’s
age and majority’s age group composition are manipulated between subjects (resulting
in four experimental conditions). The study was deployed as a group quiz containing
multiple-choice questions (MCQ) on Slack (www.slack.com) - an online instant messaging
platform - which allowed us to expose participants to stereotypically age-biased questions,
in the presence of diverse age group compositions in a realistic online group environment.
The decision to use a MCQ quiz for the study was inspired by recent literature which
uses quizzes to investigate conformity in online group settings [8,45,61,77,78,79].

3.1 The Quiz

The quiz contained 30 objective MCQs which were equally distributed among topics
that young adults (or Generation Z) are perceived to be better at (i.e. social media
& latest technology), middle-aged adults (or Generation X) are perceived to be better
at (i.e. 1980’s history), and topics that are neutral or timeless (i.e. general knowledge).
On that note, we emphasise that this study intentionally focused on Generations X
and Z, with an entire age generation (Generation Y) separating the two age groups,
to avoid potential overlaps in age-related stereotypical perceptions. Moreover, prior
work has indicated that there are clearly established age-related stereotypes attached
to Generations X and Z, that the aforementioned question topics have been seen to
successfully trigger [13,24,36,40,70]. Furthermore, we chose general knowledge topics to
represent neutral questions, as recent work has shown no age differences in conformity
for general knowledge questions [45,61,77,78,79].

After determining topics for each question type, we created a question repository by
extracting objective MCQs related to the selected topics. The neutral questions were ex-
tracted from recent online conformity literature (i.e., [77,78,79]), whereas questions that
are stereotypically perceived as age-biased were extracted from popular online questions
repositories i.e., Britannica, Sporcle, and Washington Times quizzes. In order to deter-
mine a final list of quiz questions that could trigger age-related stereotypical perceptions,
we then followed a filtering mechanism that has been frequently used in recent studies
investigating effects of stereotypes on conformity behaviour [46,47,49,77]. Two of the
paper’s authors (one from Generation Z and another from Generation X) independently
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rated the stereotypically age-biased questions on their familiarity to young (Generation
Z) and middle-aged (Generation X) adults, each on a 10-point Likert scale (1 – Gen Z/X
is not at all likely to be familiar to 10 – Gen Z/X is extremely likely to be familiar). The
familiarity score for Generation X was then reverse-coded and added to the Generation
Z score, to arrive at a final score for each stereotypical question. Similarly, authors rated
the neutral questions for their likelihood to trigger an age-related stereotypical perception
(1 – Not at all likely to trigger age-related stereotypical perceptions to 10 – Extremely
likely to trigger age-related stereotypical perceptions). We computed the weighted kappa
(kw) to assess the inter-coder reliability of the two raters, to note kw = 0.81 (95%
CI, 0.72 to 0.90, p<0.001) - which indicates excellent agreement beyond chance [26]
- further validating the categorisation of the quiz questions. We then selected the top 10
questions from each topic (i.e., topics familiar to Generation Z or young adults, topics
familiar to Generation X or middle-aged adults, and topics related to general knowledge)
to be included in the quiz. By exposing individuals in groups to different questions types
(stereotypically age-biased and otherwise), we intend to determine whether they would
consider age as a factor of peer competency when deciding whether to conform or not,
especially in topics that are stereotypically perceived to favour a certain age group. We
list several questions used in the quiz representative of each question type in Table 1.

Question Type Example Quiz Question Answer Options

General Knowledge What is the largest country in the world (by area)? Canada, USA, China, Russia
What is the capital of Bulgaria? Tirana, Sofia, Berlin, Riga

Social Media & Technology A game based on which animated franchise propelled AR into the mainstream in recent years? Pokémon, Super Mario, Legend of Zelda, Sonic
Which song by “Psy” has been viewed over 2 billion times on YouTube? Gentleman, Daddy, Hangover, Gangnam Style

1980’s History Which Michael Jackson album released in 1982 featured the single “Beat It”? Invincible, Dangerous, Thriller, Bad
What was the top grossing movie of the 1980s? Star Wars VI, E.T, Ghostbusters, Raiders of Lost Ark

Table 1. Example questions used in the quiz. Correct answer for each question is in bold.

The quiz was conducted in a Slack channel (an online chatroom). We used a
pre-programmed Slack bot named “SupportBot” to conduct the quiz without any
involvement from the researchers in order to reduce potential experimenter effects and
mimic a realistic online environment as suggested in prior work [72,76,78].

During the quiz, the SupportBot guides the user through the steps shown in Fig. 1.
First, the bot displays a MCQ with four answer options, requesting the user to attempt
the question by themselves (Step 1). Upon submitting their personal answer, the bot
asks the user to rate how confident they are of the chosen answer from a scale of 1
– 5, with higher values indicating higher confidence (Step 2). After the user indicates
their initial confidence level, the bot displays a list of group answers claiming to
display how two ‘peers’ have answered the same question (Step 3). However, in reality
there was only one real user in a single session and the ‘peers’ were simulated by two
confederates of the research team, who provided answers to the quiz questions based
on a predetermined script to ensure that one answer always secured a clear majority
of votes, while also placing the user’s initial answer in the majority as well as in the
minority to avoid suspicion. We note that the notion of using confederates to maintain
control over the majority–minority group formation was based on prior conformity
literature [3,4,8,45,79]. Following the display of group answers, the bot requests the
users to attempt the question again and indicate their confidence on the new answer
(Steps 4 and 5), before moving to the next question (Step 6). The above process was
repeated for all questions in the quiz, which allowed us to capture how the group
feedback influenced users’ decision to change or not change their initial answers.
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Fig. 1. Steps followed by a participant when answering the quiz questions.

3.2 Age Group Compositions

We decided to use an overall group size of three, which is the minimum group size
required to simulate a clear majority against a minority of one (the user). Moreover,
a group size of three has been established as sufficient to elicit conformity behaviour
in prior studies [3,4,11,27,63], which was appropriate for this experiment as our focus
is not to determine the effect of group size on conformity behaviour.

As per the objectives of the experiment, to determine the effect of the opposing ma-
jority’s age group composition on participants’ conformity behaviour in stereotypically
age-biased questions, we exposed users to the following age group compositions. We
were interested in the group compositions where the user is challenged by an opposing
majority that included at least one peer who does not belong to the same age group
as the user as illustrated in Fig. 2.

(a) Young user challenged by two middle-aged peers.
(b) Young user challenged by one middle-aged peer and one young peer.
(c) Middle-aged user challenged by two young peers.
(d) Middle-aged user challenged by one young peer and one middle-aged peer.



8 Wijenayake et al.

Fig. 2. Overview of age group compositions investigated in the study. The real participant/user
is on the left and the simulated ‘peers’ are to the right. Black and grey avatars represent young
users/peers and middle-aged users/peers respectively.

3.3 Age Cues

Determining how to indicate peer age to users realistically was a critical decision of this
study. We decided against using real photographs of users, as photographs are rich in user
cues other than age, and have been seen to elicit stereotypical perceptions of user gender,
personality, and even their trustworthiness in online settings subsequently affecting their
conformity behaviour [32,62,75,77]. Instead, we chose to represent users using textual
usernames that included a unique user ID and their birth year (e.g. e1p3 2000 as shown
in Fig. 1), to imply the age group users belonged to. Our decision was motivated by prior
work that shows that users tend to include their birth year in online usernames in Twitter
and other gaming platforms [44,56]. Furthermore, we chose the mode and median
birth years of the young (1998 and 2000 respectively) and middle-aged (1965 and 1976
respectively) users recruited for the study, to be displayed alongside the ‘peer’ answers
during the quiz (see Fig. 1 Step 3). Our intention behind this decision was to ensure that
the fake peers represent the age distribution of the user cohort recruited for the study.

3.4 Participants and Procedure

We recruited participants using our university’s online notice board where individuals
willing to volunteer for the study were requested to complete a simple form providing their
name, email address, self-described gender and birth year. We described that the study
aims to investigate how individuals perform in online group quizzes, as the true purpose
of the study could not be disclosed prior to the experiment as expected in conformity
studies [67]. Next, we shortlisted potential participants based on their age group (young
adults and middle-aged adults only), and contacted them through email to describe the
experimental task and obtain their written consent. Out of the individuals who responded
with their consent, we recruited a final sample (N=32) that consisted of 16 middle-aged
adults (Generation X; born between 1965 – 1980 as per [24]; M=46.63, SD=5.84)
and 16 young adults (Generation Z; born between 1997 – 2002 as per [24]; M=20.5,
SD=1.84), with an equal number of men and women from each age group. Moreover,
our participants came from different educational and occupational backgrounds including
Arts, Engineering, Science, Commerce, Physiotherapy, Nursing, Education and Public
Health. Participants were then randomly assigned to the eligible experimental conditions
(i.e. young adults were equally assigned to experimental conditions illustrated in Fig. 2
(a) and (b), and middle-aged adults were equally assigned to experimental conditions
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illustrated in Fig. 2 (c) and (d)), with an equal number of men and women to each ex-
perimental condition. Each participant was assigned to only one experimental condition.

The study was conducted entirely online, using Slack channels for each group session
under the supervision of a researcher. Before the quiz, all participants received a link to
join the designated Slack channel, using their unique username. Upon joining the Slack
channel, the bot welcomed the participants, described the objective of the study and the
experimental task, and informed the participants that they are connected with two ‘peers’
(simulated by confederates) to complete the quiz as a group. The bot also described
that all participants are referred to using their usernames during the quiz, highlighting
that the username is composed of a unique participant ID and the corresponding
participant’s birth year. Participants were then prompted to type “@SupportBot ready”
once they have completed reading the instructions, upon which the quiz was initiated.

After completing the steps illustrated in Fig. 1 for each quiz question, the SupportBot
automatically directed the participants to complete a post-test survey with three
questions:

1. Did you experience an urge to change your initial answer after seeing the group
answers? If yes, what factors influenced this behaviour?

2. How did you use the feedback received to answer the quiz questions?
3. Did you notice the age distribution of the group? If yes, how did this information

affect your final answer?

After participants submitted brief, textual responses to the above questions, the bot
thanked them, and explained the true objective of the study and the use of confederates
to simulate peers. Participants were then given the opportunity to withdraw their
participation and data collected during the study, if desired. No participant chose to do so.
On a different note, we emphasise that the research team includes members from

Generation X and Z (age groups considered for participant recruitment) as well as
from Generation Y (the age group in between the two age groups investigated in the
study). Moreover, the experimental design was approved by the Ethics Committee of
our university. The experiment lasted for approximately 30–40 minutes per participant,
including briefing, completing the quiz, and the final post-test survey.

3.5 Analysis of Survey Responses

Two of the paper’s authors individually coded the survey data following an inductive
thematic analysis approach [12]. The emerging themes were then combined in an online
spreadsheet before further discussion. These themes indicated perceived pressure from
majority, a relationship between confidence in answer and conformity, and how inferring
peer age through usernames led to age-stereotypical perceptions of peer competency.
Next, the two authors virtually discussed and collaboratively agreed on the final themes:
effectiveness of the manipulations used in the study to trigger age-related stereotypes
(usernames and questions stereotypically perceived as age-biased), how participants’
age, opposing majority’s age group composition and perceived question type affected
participants’ conformity behaviour, and the effect of confidence in initial answer on
subsequent conformity behaviour. Next, we present the main findings of our analysis.
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Age Cues and Stereotypical Question Types: During the quiz, participants
were addressed using usernames which included a unique user ID and their birth year
(e.g. e1p1 1972). The SupportBot also informed that the same naming convention is
used to refer to their peers during the quiz (especially when displaying peer answers next
to their usernames as shown in Fig. 1, Step 3). In the post-test survey, all participants
described that they actively inferred peer age and the age group their peers belonged
to (young vs. middle-aged adults), using usernames of peers. Hence, embedding birth
years in usernames of the supposed peers was sufficient to trigger awareness of peer
age; “I noticed that each of us is from quite different generations. One of them was
born in 1965, another in 1976 and myself in 2000. My peers knew many other things
in their era that I did not know, and vice versa” (P16, Gen Z).

Moreover, participants stereotypically categorised quiz questions as better known by
young (i.e. social media & latest technology) and middle-aged (i.e. 1980’s history) adults,
indicating that the question types we used in the quiz to trigger age-biased stereotypical
perceptions were effective; “I trusted the older guy (born in 60s) when answering
questions from his era (like the movie from the 80’s), while I trusted the guy born in
1998 when answering questions like the most popular social media website” (P23, Gen Z).

Age-related Stereotypes: We further note that the awareness of peer age and
assumptions of stereotypical question types significantly encouraged participants to
stereotypically perceive peer competency in different questions. The majority of the
participants described that they actively linked peer age with the stereotypically as-
sumed era of the question, when deciding whether to trust peer answers or not; “Some
questions are too new like social networking, technology and gaming. I think only young
people would know these. But there were also questions that are old (1980s), for which
I don’t believe the younger generation would know the correct answer” (P10, Gen X)
and “I will consider peer answers more if the question is something related to events
or things of their generation” (P02, Gen Z).

Moreover, participants also highlighted how such (stereotypical) perceptions impacted
their conformity behaviour. As noted by P25 - a middle-aged participant - they were
more inclined to conform to younger majorities in questions perceived to be better
known by younger generations; “A lot of the questions were based around technology
and recent things. I thought younger people would know more about these topics, and
if I didn’t know the answer, I thought they would know better and I trusted them”
(P25, Gen X). Similarly, young participants also claimed to prefer majorities with
middle-aged peers for questions that they perceived to be familiar to older generations.
Alternatively, for questions they perceived to be familiar to their own age group, they
were less inclined to change their personal answer; “When the question is about history
or requires knowledge related to many years ago, I preferred to change my answers so
that they can be consistent with the older people’s answer” (P05, Gen Z) and “The age
distribution only affected my decisions in questions that might have been popular in the
past as I was the youngest among the group” (P03, Gen Z).
Our data also provide evidence as to why participants felt encouraged to follow

aforementioned stereotypically age-biased perceptions when deciding whether to conform
or not. Participants rationalised that following the answers of the age group that is
perceived to be more familiar of the question content, improved their chances of reaching
the correct answer to the quiz questions - indicating the presence of informational
conformity influences; “When the questions were related to an older time, for instance,
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1980’s popular film, it makes sense to have a higher bet on a person from that era than
someone younger. So age did convince me to believe that they might have chosen the
right answer” (P24, Gen Z) and “I used the 90’s person’s answers for gaming questions,
and if the 60’s person had the same answer as me [a middle-aged participant] for history
questions, I felt a little more confident that my answer may be correct” (P31, Gen X).

Initial Confidence: Our qualitative analysis also indicate that participants were more
susceptible to conformity influences when they were unsure of their personal answers,
whereas they were less likely to conform when they trusted their personal answers; “If I
was not very confident in my answer, I would look at what the other two posted. If they
both agreed on something different from me, I was likely to change to what they said. If
I was reasonably confident, but others gave a different answer, I generally stuck to my
answer, but my confidence was less” (P27, Gen X). Moreover, participants reiterated
that the peer feedback was useful when they were unsure of their initial choice, to reach
the correct answer to the quiz question (informational conformity); “For some questions
I was really only guessing the answers, so answers from my teammates provided me with
an answer which I hoped was more likely to be correct than my guess” (P27, Gen X).

4 Results

All 32 participants answered 30 multiple-choice questions (equally distributed among
topics covering general knowledge, social media & technology, and 1980’s history)
which resulted in a total of 960 responses. Moreover, simulated peer answers placed
participants in minorities (peer answers unanimously challenged participant’s answer) as
well as in majorities (one or more peer answers supported the participant’s answer) to
avoid suspicion. As a result, participants found themselves in the group majority in 618
questions, and in a minority for the rest of the 342 questions. On that note, we emphasise
that aim of this study is not to compare results between majority and minority groups,
but rather to investigate the impact of opposing majority’s age group composition on
conformity behaviour, when answering stereotypically age-biased questions.
Upon seeing the group’s answers for a question, participants indicated their final

answer and confidence level, where they could:

(a) Change both their initial answer and confidence level.
(b) Change only their initial answer.
(c) Change only their confidence in answer.
(d) Make no change to either their initial answer or confidence level.

We note that all participants changed their opinion, confidence level, or both at least
once during the study, resulting in a total of 481 changed responses (in majority = 263,
in minority = 218) with an average of 15.03 changes (SD=5.62) per participant. Fig. 3
illustrates the distribution of the final responses (post-feedback), grouped by whether the
participants’ initial answer to the question placed them in a minority (minority responses),
or a majority (majority responses). When placed in minorities, participants changed their
initial answer with or without a change in confidence in 46.4% of the responses, changed
only their confidence in 17.3% of the responses (M=−0.31 and SD=1.44 per response,
indicating an overall reduction in confidence) and made no change to their initial answer
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Fig. 3. Distribution of minority and majority responses across the four response types.

or confidence in the remaining 36.3% of the responses. Conversely, when participants
found themselves in the group’s majority they made either no change to their initial
response or changed only their confidence level in the initial answer (M=1.14 and SD=
1.03 per response, indicating an overall increase in confidence) in approximately 95.4% of
the responses. Hence, our preliminary analysis indicates that participants were aware of
their position in the group, and changed their answers post feedback, not randomly but
due to the influence of the predictors we considered, confirming the validity of our results.

4.1 Model Construction

For the purposes of this study, we consider changing the initial answer option (with
or without a change in initial confidence level) to that of the majority, as conformity
behaviour. Our results show that 29 (out of 32) participants conformed at least once to
the majority, resulting in a total of 97 conformity responses (conformity rate = 28.36%),
with an average of 3.03 (SD=2.13) conformity responses per participant. We observe
similar conformity rates in prior online conformity literature [45,77,79].
We then investigated the impact of the following variables on the conformity be-

haviour of our participants. The predictor variables were chosen based on the study’s
objective of determining the effects of participant age, opposing majority’s age group
composition, and stereotypical question type on online conformity behaviour. For the
statistical model we only considered the responses of participants when placed in a
minority, as the dependent variable was determining conformity behaviour.

– PAge: Participant’s age group. Values: Middle-aged (Generation X), Young (Gen-
eration Z).

– MajAgeGroup: Majority’s age group. Values: Middle-aged (majority of two
middle-aged peers), Young (majority of two young peers), Mixed (majority of one
young and one middle-aged peer).

– QType: Stereotypically perceived question type. Values: Neutral (general knowl-
edge), Young (social media & latest technology) and Middle-Aged (1980’s history).

– Initial confidence: Participant’s initial confidence in their answer. Range: 1–5.
– Gender: Participant’s self-disclosed gender. Values: Man, Woman.
– User ID: An unique identifier assigned to a given user during the quiz.
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We used the R package lme4 [6] to perform a generalised linear mixed-effects model
(GLMM) analysis of the relationship between the aforementioned variables and par-
ticipant conformity behaviour (binary variable: conformed or not). A GLMM (family =
binomial, link = logit) supports the study’s objective to identify potential main and/or
interaction effects from multiple personal determinants of offline conformity (i.e., age,
gender, self-confidence), in addition to the impact of stereotypical perceptions triggered
by age-typed questions and majority’s age group composition, on the outcome variable
- conformity - which follows a non-normal distribution. We specified participant (User
ID) as a random effect to account for individual differences in our model.

All statistically significant predictors included in the final model (following model selec-
tion through incremental addition of variables based on their predictive power) are shown
in Table 2. We perform a likelihood ratio test with the null model [10] and find that our
model is statistically significant (χ2=107.56, p<0.001) and explains 38.21% of the vari-
ance in accuracy (R = 0.62, R2 = 0.38). To ensure the validity of the model, we check for
the existence of multicollinearity. Our predictors report a variance inflation factor between
1.16 and 2.71, well below the often-used threshold of 5 to detect multicollinearity [33].

We observe a statistically significant interaction effect between participant’s age group,
opposing majority’s age group composition and stereotypical question type, on partic-
ipants’ conformity behaviour (p<0.05). The model also notes that participants’ confi-
dence on initial answer indicates a statistically significant main effect on their conformity
behaviour (p<0.001). Our results do not indicate any other main or interaction effects
from the variables considered. Next, we describe the above significant predictors in detail.

Predictor Log OR P-value Effect size (d)

Initial confidence -0.65 < 0.001 -0.359
PAge (Middle-aged) : QType (Young) : MajAgeGroup (Young) 2.70 < 0.001 1.503
PAge (Middle-aged) : QType (Middle-aged) : MajAgeGroup (Young) 1.91 0.04 1.072
PAge (Middle-aged) : QType (Neutral) : MajAgeGroup (Young) 1.61 0.07 0.904
PAge (Young) : QType (Middle-aged) : MajAgeGroup (Middle-aged) 1.70 0.03 0.952
PAge (Young) : QType (Young) : MajAgeGroup (Middle-aged) 1.57 0.11 0.884
PAge (Young) : QType (Neutral) : MajAgeGroup (Middle-aged) 0.97 0.31 0.551
PAge (Middle-aged) : QType (Middle-aged) : MajAgeGroup (Mixed) -0.75 0.39 -0.406
PAge (Middle-aged) : QType (Young) : MajAgeGroup (Mixed) 0.42 0.59 0.238
PAge (Middle-aged) : QType (Neutral) : MajAgeGroup (Mixed) -0.87 0.27 -0.473
PAge (Young) : QType (Middle-aged) : MajAgeGroup (Mixed) -0.33 0.66 -0.181
PAge (Young) : QType (Neutral) : MajAgeGroup (Mixed) -0.77 0.30 -0.418

Table 2. Effect of predictors on participant conformity. Statistically significant main effects
and interactions (p<0.05) are in bold. The effect sizes are presented as Cohen’s d values
derived based on relevant log odds ratio [58]. The sign of the effect size or d (+/-) denotes the
direction of the relationship between the predictor and conformity behaviour. The absolute
size of d indicates the magnitude of the effect; d = 0.2 (small), d = 0.5 (medium) and d = 0.8
(large) [18].

4.2 Participant’s Age Group, Opposing Majority’s Age Group
Composition and Stereotypical Question Type

We note that participants’ tendency to conform to the group majority, was significantly
influenced by their age group, opposing majority’s age group composition and the
stereotypically perceived question type as illustrated in Fig. 4 (a) and (b). The two plots
visualise the density of the likelihood of conformity (y-axis) for young & middle-aged
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participants, when challenged by middle-aged and young majorities respectively (x-axis),
across the three question types. We calculated the likelihood of conformity for each partic-
ipant in each of the three question types, as the ratio between the number of conformity
responses and the total number of minority responses in the relevant question type.

Fig. 4. (a) Likelihood of young participants conforming to middle-aged majorities in different
question types, and (b) Likelihood of middle-aged participants conforming to young majorities
in different question types. The three curves relate to the three question types. Vertical lines
indicate average conformity rates for each question type.

Fig. 4(a) indicates that young participants were significantly more inclined to conform
to majorities with all middle-aged peers for questions stereotypically perceived to
be well-known by middle-aged adults (1980’s history) than in other question types
(d=0.952, large effect size), with their average conformity rates are at 49.17%, 41.67%
and 37.50% for 1980’s history (middle-aged), general knowledge (neutral) and social
media & technology (young) questions respectively. On the other hand, middle-aged
participants were seen to conform to majorities with all-young peers, in questions which
are stereotypically age-biased in comparison neutral questions. This behaviour was more
dominant in questions which are sterotypically perceived to be well-known by young
adults (d=1.503, large effect size), than in questions which are stereotypically perceived
to be well-known by middle-aged adults (d=1.072, large effect size). This interaction
effect is illustrated in Fig. 4(b), which marks the average conformity rates of middle-aged
participants at 70.83%, 62.50% and 52.38% for social media & technology (young),
1980’s history (middle-aged) and general knowledge (neutral) questions respectively.
Moreover, conformity behaviour of both young and middle-aged participants were not
significantly affected by mixed majorities, in any of the question types.

4.3 Initial Confidence

The statistically significant main effect from participants’ initial confidence on their
subsequent conformity behaviour (p<0.001) implies that all participants were less likely
to conform to the majority, when they were confident of their initial answer - regardless
the majority’s age group composition or the stereotypically perceived question type
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(d=−0.359, small to medium effect size). We illustrate this in Fig. 5, where we analysed
participants’ self-reported initial confidence levels across both non-conforming and
conforming responses using box-plots. We note that while the range of self-reported
confidence levels for both response types range from 1–5, the median values for non-
conforming and conforming responses are at 3 (M=2.89, SD=1.31) and 2 (M=2.08,
SD=1.09) respectively, reiterating that lower initial confidence values are more likely
to result in conforming behaviour.

Fig. 5. Participants’ initial confidence across non-conforming and conforming minority re-
sponses.

5 Discussion

Currently, our understanding of online social conformity is primarily based on its
contextual determinants - i.e., group size [61,78,39,77], social presence [45,79], and task
objectivity [45,61,78,79]. However, as online group platforms are becoming increasingly
personal (e.g., social media, online support groups [7,5,15,28,51,60,73]), it is vital to
quantify implications of personal factors such as age and gender on social conformity.
Moreover, such personal factors have also been seen to trigger stereotypical percep-
tions of peer competency among individuals in offline groups, further increasing their
susceptibility to stereotypical conformity influences [14,25,43]. However, it is unclear
if the above observations would prevail in online groups that lack direct face-to-face
interactions, and operate with minimum user cues [54]. Hence, this study takes an initial
step towards investigating effects of one such personal factor - age - on online social
conformity across three aspects: age group of the participant, age group composition
of the opposing group majority, and stereotypically perceived question type.

5.1 Online Social Conformity

We note an overall conformity rate of 28.36% - which is similar to conformity rates
observed in prior work that investigated effects of contextual conformity determi-
nants [45,77,79]. Furthermore, our results indicate a statistically significant main effect
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of participants’ initial confidence in personal answer, and an interaction effect from
the three aspects of age considered in the study, on the conformity behaviour of our
participants. Hence, by controlling for contextual determinants such as majority group
size (majority was always two), social presence (low social presence, with minimum users
cues and interactivity) and task objectivity (all questions were objective), this study
revealed implications of personal conformity determinants - which we discuss next.

Initial Confidence: Participants’ confidence on initial judgements has been previously
reported to influence their susceptibility to conformity in online groups [8,47,49,77,78,79].
Similar to prior observations, we also show that participants are significantly less
motivated to change their answer to the majority’s when confident of their personal
answer, whereas when they are unsure of their initial selection they readily change their
final answer to reflect the majority’s selection. We further emphasise that this effect
persist, regardless of the other factors considered in the study (participant’s age, opposing
majority’s age group composition, and question type). Moreover, in the post-test survey
participants described that conforming to the majority when unsure of the their initial
answer was a mechanism employed to ‘correctly’ answer the quiz questions - confirming
the existence of informational influences as implied in prior studies [77,78,79,80].

Age and related Stereotypes: While our results did not indicate main effects from
the three aspects of age included in the study, we note that participants’ age group
(young adult or Generation Z vs. middle-aged adult or Generation X) interacted with
the opposing majority’s age group composition (all young peers, all middle-aged peers,
or a mix of young and middle-aged peers) and the stereotypically perceived question
type (social media & latest technology favouring Generation Z, 1980’s history favouring
Generation X, and general knowledge that do not favour an age group), in determining
their conformity behaviour. More specifically, young adults were swayed by an opposing
majority with all middle-aged peers, strictly in questions stereotypically perceived to be
better known to middle-aged adults (1980’s history), whereas middle-aged adults readily
conformed to opposing majorities that included all young peers, in questions stereotyp-
ically perceived to be well known to young adults (social media & latest technology).

Therefore, while our study did not replicate observations of offline literature where
older adults are portrayed as more susceptible to conformity influences than their
younger counterparts [41,42,43], our findings show that stereotypical perceptions that
participants derived with regard to peer competency using peer age as an indicator, sub-
stantially influenced their online conformity behaviour. Our qualitative analysis confirms
that the above perceptions of peer competency were based on popular stereotypes that
portray young adults (or the Generation Z) as “digital natives” [24,71], and middle-aged
adults (or the Generation X) to possess more “practical knowledge and life experi-
ence” [13,36,40,70]. Consequently, participants believed that following the age group that
is stereotypically perceived to be more knowledgeable about certain age-biased topics, im-
proved their chances of being ‘correct’ - reiterating effects of informational influences that
have been previously observed with regard to gender stereotypical perceptions of peer
competency [49,77]. Moreover, the fact that both young and middle-aged participants
showed no motivation to conform to mixed majorities in any of the question types, sug-
gests that participants were not concerned about being singled out against a unanimous
majority, and hence were not as susceptible to normative conformity influences.
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Furthermore, we highlight that prior work that investigated young people’s actual
use of technology do not identify them as expert users in the matter [64]. Moreover,
literature also note that other factors such as education level of young people significantly
affect their expertise in technology [1]. Therefore, stereotypical conformity observed
in this study, where young adults were stereotyped as more competent in social media
& technology entirely based on their assumed age, is not always reliable and is unlikely
to result in ‘correct’ answers as expected. Furthermore, other studies also indicate that
age-biased stereotypes often disadvantage older adults who are perceived as less reliable
and trustworthy than their younger counterparts, in online group settings [57,30,34].
Therefore, our findings coupled with prior evidence in literature, urge the re-evaluation
of online group platform design, to mitigate undesirable effects of age-stereotypical
online conformity behaviour i.e., conforming to incorrect majorities and prejudice
against people from different age generations.

5.2 Design Implications

This study presents interesting findings with regard to the use of user cues in online
groups. We note that despite its minimalist nature, textual usernames that indicated the
birth year of the corresponding peer were sufficient to trigger stereotypical perceptions of
peer competency, in both young and middle aged participants - which also subsequently
determined their conformity behaviour. Hence, our findings imply that individuals
are receptive to the simplest user cues in online groups and often use them to derive
stereotypical perceptions of their online peers.

Moreover, it is likely that the effects of age and related stereotypes observed in this
study would be further heightened in real online group settings that use richer user
representations such as real photographs (e.g., social media, online forums [55,68])
and highly anthropomorphic (human-like) avatars (e.g., gaming platforms, virtual
worlds [34,50]). Therefore, we urge designers of online group platforms to reconsider
if including user cues is of value to the core purpose of the platform to minimise sus-
ceptibility of users to unwanted social pressures. For instance, user age holds important
information in online dating websites or social media, but may not be useful in an
e-commerce platform. Thus, age-related user cues should only be embedded in platform
design only if they are considered value-adding.

Furthermore, we encourage the use of online user representations that are devoid
of explicit age-related information - i.e., site specific avatars used by Slack, animal
avatars used by Google, identicons used by GitHub etc. - especially in contexts where
age stereotypical perceptions of peer competency could trigger conformity behaviour as
observed in this study. We argue that using age-neutral user representations in platform
design can minimise the occurrence of age-stereotypes that have been observed to
trigger prejudice against certain age groups in prior work [57,30,34].

Alternatively, we encourage future studies to explore the possibility of mitigating
detrimental effects of age-related stereotypes through alternative user representations,
and by displaying user competency through platform specific indicators (e.g., skill assess-
ment tests in LinkedIn [38], badges used in Stack Overflow [31]) - thereby minimising
opportunity for stereotypical perceptions of user competency to manifest.
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5.3 Limitations

We note the following limitations of our study. First, our findings on the effects of age and
related stereotypes on online conformity behaviour are specifically with regard to young
andmiddle-aged adults. Hence, further work is required to investigate how age and related
stereotypes impact conformity behaviour in other age groups (such as adolescents and
older adults). Furthermore, while the sample size used for the study was sufficient to elicit
statistically significant effects from age-stereotypical perceptions on online conformity be-
haviour, further work is required to replicate our findings in larger sample sizes. Moreover,
as the study’s primary focus was on understanding the impact of personal determinants
such as user age and their susceptibility to stereotypes on online conformity behaviour,
we did not investigate how the above personal factors manifest alongside popular contex-
tual determinants such as group size, task objectivity and social presence. Therefore, we
note that our work is an initial step towards quantifying effects of personal determinants
on online conformity, and that future work can extend this work to investigate combined
effects of both personal and contextual determinants on online conformity behaviour.

6 Conclusion

While age has been identified as a critical conformity determinant in offline groups, its
effects on online conformity remained unclear. Hence, this study investigates effects of age
and related stereotypes on susceptibility to conformity influences in young and middle-
aged adults, as they complete stereotypically age-biased tasks in an online chatroom.
Our results indicate that in the absence of explicit information of peer competency,
both young and middle-aged adults stereotypically perceived competency of their online
peers based on assumed peer age (indicated through usernames of peers) - establishing
the existence of age stereotypes in online groups. Furthermore, such stereotypical
perceptions were also seen to influence the conformity behaviour of our participants. We
note that both young and middle-aged participants conformed to their older or younger
counterparts, when attempting tasks that are stereotypically perceived to be well known
to the respective age group. Our qualitative data provides further evidence that in
the presence of user cues that indicate peer age, the effect of traditional informational
influences on online conformity was further heightened by age-related stereotypical
perceptions. We discuss how our findings encourage designers of online group settings
to carefully reconsider if embedding user cues in platform design is value-adding from
the perspective of the users as well as the platform. Furthermore, we promote the use of
online user representations that are devoid of age cues (e.g., identicons or site-specific age-
neutral avatars instead of anthropomorphic (human-like) avatars or real photographs of
users) - especially in contexts where age cues could trigger age-stereotypical perceptions
of peer competency. In conclusion, our results highlight the need for exploring alternative
online user representations and platform specific indicators of peer competency to
minimise detrimental implications of stereotypical conformity in online groups.
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Chapter 6

Gender as a Determinant of
Conformity

6.1 Introduction
Conformity literature in physical groups has shown signi�cant gender di�erences in
how people respond to conformity pressures - with women displaying more conformity
behaviour than men in group settings [36, 52, 98, 148]. Conversely, recent studies that
account for user gender as a conformity determinant in online groups do not show
signi�cant gender di�erences [139, 188] - which is also con�rmed by our results in
Articles I & II. However, gender stereotypical perceptions of a partner’s competency on
stereotypically gendered tasks have been found to determine user conformity behaviour
in online dyadic interactions [102, 105].

This chapter conducts a thorough analysis into the e�ects of gender on online
conformity, alongside other contextual and personal conformity determinants such
as majority–minority group size and self-con�dence. Similar to the experimental design
of Article II, we investigate how user gender (man/woman), gender group composition
of peers challenging and supporting user responses (e.g. an opposing majority with
more women than men in the presence of a minority with more men than women), and
the stereotypically perceived gender of task (masculine, feminine, and neutral) impact
conformity behaviour in users who complete an online MCQ quiz together. Additionally,
we used two popular gender cues - stereotypically gendered names and silhouette avatars
- to represent supposed “peers” on the online quizzing platform, to analyse whether the
strength of gender-stereotypical perceptions vary across di�erent user representations.

Our results show that both men and women conform to majorities that have more
stereotypically masculine user representations (names or avatars) in stereotypically
masculine questions. Similarly, they conform to majorities with more stereotypically
feminine user representations (names or avatars) in stereotypically feminine questions.
This e�ect is stronger when using stereotypically gendered avatars as opposed to names.
We further note signi�cant e�ects from the majority–minority group size di�erence,
and self-con�dence which are inline with our �ndings in Articles I & II. Furthermore, in
the presence of stereotypically gendered user cues, conformity leads to more incorrect
answers in stereotypically masculine and feminine questions, than in neutral questions.

Informed by our �ndings, we urge designers to re-evaluate the use of stereotypical
gender cues in online platform designs and encourage using representations devoid of
gender cues (e.g., identicons or site-speci�c avatars) - especially in situations where
gender-stereotypical conformity can lead to adverse outcomes. More details of this study
can be found in the attached publication, Article III.
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6.2 Article III
Copyright is held by the authors. Publication rights licensed to ACM. This is the authors’
version of the work. It is posted here for your personal use. Not for redistribution. The
de�nitive Version of Record was published in:

Wijenayake, S., van Berkel, N., Kostakos, V., Goncalves, J. (2019). Measuring the E�ects
of Gender on Online Social Conformity. Proceedings of the ACM on Human-Computer
Interaction, 3(CSCW), 1-24. https://doi.org/10.1145/3359247.
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Social conformity occurs when an individual changes their behaviour in line with the majority’s expectations.
Althoughsocial conformityhasbeen investigated in small groupsettings, theeffectofgender–ofboth the individ-
ual and themajority/minority – is not well understood in online settings. Here we systematically investigate the
impact of groups’ gender composition on social conformity in online settings.Weuse an online quiz inwhich par-
ticipants submit their answers andconfidence scores, bothprior to and following thepresentationofpeer answers
that are dynamically fabricated.Our results showanoverall conformity rate of 39%, and a significant effect of gen-
der thatmanifests in a number of ways: gender composition of themajority, the perceived nature of the question,
participant gender, visual cues of the system, and final answer correctness.We concludewith a discussion on the
implicationsofourfindings indesigningonlinegroupsettings, accounting for theeffectsofgenderonconformity.
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1 INTRODUCTION
Conformity is awidely studied form of social influence that leads individuals to change their personal
judgements and opinions when challenged by an opposing majority [2]. Deutsch and Gerard [20]
explain that such behaviour is commonly motivated when individuals attempt to fit in with a group
(i.e., normative influence), or are seeking guidance in uncertain situations in an attempt to be right
(i.e., informational influence). As our social interactions increasingly shift towards online platforms,
with over 4 billion Internet users and over 74% of those active on social media [35], investigating
whether and how social conformity manifests and influences human behaviour in online group
settings is important in order to facilitate positive interactions.
The literature on face-to-face social conformity suggests that individuals are influenced by a

number of different determinants when conforming to the majority’s opinion, such as majority
size [3, 46] and their self-confidence [13, 65]. Furthermore, research on the effects of gender on
social influence in face-to-face groups has shown that women are typically more receptive to others’
opinions while men are seen to be more influential in certain cases [22], meaning that women are
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generally seen to conformmore thanmenunder group pressure [24, 25].However, due to the inherent
dissimilarities between physical and online groups [52], it is unclear if observations resulting from
the above seminal studies apply to online settings.
More recent literature investigating the implications of gender in computer-mediated commu-

nication (CMC) settings reveal effects of partner gender on ‘informational’ social influence [41, 42].
These studies show that individuals are more likely to accept the opinions of a stereotypically
male-charactered partner in stereotypical masculine topics and those of a stereotypically female-
charactered partner in stereotypical feminine topics. Moreover, work by Christofides et al. [15]
identifies the presence of gender identification in online discussions, wheremen perceived interview-
ers with stereotypical masculine names to be more competent than interviewers with stereotypical
feminine names, regardless of the topic of discussion. One shortcoming of these studies is that they
are limited to exploring gender effects in pairs, and do not consider larger groups.
Furthermore, despite early expectations that reduced social presence in online settings would

facilitate more unbiased modes of communication for all those involved [21, 37], recent literature
invalidates this notion. For example, in contexts where gender is not directly specified, individuals
perceive the gender of their online correspondents through their names [15, 45], usernames [19],
avatars [41, 42], and even linguistic use [32, 61], triggering stereotypical behaviour. However, the
effects of these different gender cues on social conformity have not been measured in online settings.
This study aims to explore the impact of three gender-based aspects on conformity, while also

validating findings from previous work on the impact of majority size and self-confidence. First, we
investigate how different gender group compositions in the majority and the minority may affect
online conformity behaviour of participants. Since the experiment is related to an online setting, we
utilise commonly used stereotypical gendered representations (i.e., masculine and feminine avatars
and names) to illustrate different gender compositions. Second, we compare these two stereotypical
gendered representations (avatars and names) in terms of triggering gender-related stereotypes and
gender-biased conformity. Finally, we also investigate whether the self-disclosed gender identity of
participants affects their susceptibility to such gender-biased stereotypes leading to social conformity.

We deploy an online quiz containing multiple-choice questions on topics that are stereotypically
seen as being of masculine (sports) and feminine (fashion) nature, as well as neutral questions.
Participants first answer each question privately while providing their self-reported confidence on
the selected answer. Next, our software displays a fabricated distribution of peer answers denoting
a clear majority, while placing the participant in either the minority or majority. To assess the
impact of gender cues on triggering stereotypical perceptions among participants, we introduce a
total of three conditions: a control condition in which participants were not aware of the gender of
their peers; a condition with stereotypical masculine and feminine names; and finally a condition
with stereotypical masculine and feminine avatars. Subsequent to displaying the fabricated peer
answers, participants are given the opportunity to change both their initial answer and self-reported
confidence. We consider a change to the participant’s answer to be a sign of conformity when the
change is in line with the majority’s opinion.

While our results did not indicate a main effect of self-disclosed gender of participants on confor-
mity, we observe stereotypes on supposed competency based on perceived peer gender. In instances
where peers are represented by gender-rich names or avatars, our results show an increase in confor-
mitywhen it comes to stereotypicalmasculine and femininequestions.Bothmenandwomenaremore
likely toaccept themajority’s answer toa stereotypicalmasculinequestionwhen themajority consists
of more stereotypical masculine avatars or names as compared to a majority which consists of more
stereotypical feminine avatars or names. We observe a similar behaviour for stereotypical feminine
questions, when the majority had more stereotypical feminine avatars or names than stereotypical
masculine avatars or names. Such conformity behaviour was more frequent when peers are repre-
sented using avatars as opposed to names. Our analysis also considered the consequences of conform-
ing to themajority in terms of final answer correctness: participantsweremore likely to conform to an
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incorrect answer, especially in stereotypical masculine and feminine questions. We conclude with a
discussionon the implicationsofourfindings indesigning foronlinegroups so that individuals are less
influenced by stereotypical gender biases, especially with regard to ‘informational’ social influences.

2 RELATEDWORK
Asch’s conformity experiments [2, 3] are a landmark in Social Psychology research, where a signif-
icant proportion of participants (33.3%) revised their individual judgements to agree with a clearly
incorrect, yet unanimous majority, establishing the existence of conformity in group settings. A
subsequent study revealed two motives behind group conformity: normative and informational
influences [20]. The researchers described ‘normative influence’ as the tendency to conform to
expectations of the majority to be ‘liked’ within the group, while accepting the majority’s judgement
to be more accurate than one’s own knowledge of the situation was described as ‘informational
influence’. More recent work explained conformity as an outcome of individuals being driven to
ensure one’s belongingness to a group [17] or to fit in with the majority [44], further establishing
the impact of ‘normative influence’ on conformity. Moreover, previous work has further emphasised
the effects of ‘informational influence’ on conformity, where individuals turn to groups for direction
in situations where the ‘correct’ response is unclear [16, 44].

As social interactions are increasingly shifting from physical paradigms to online settings, inves-
tigating whether and how social conformity manifests in online groups is vital. Next, we summarise
the research that has been conducted in this area.

2.1 Online Social Conformity
Due to the increased use of online platforms (e.g., discussion forums, support groups, learning plat-
forms), human interactionsare increasingly takingplaceonline [28, 58].Therefore, theextent towhich
physical social influencesmanifest in an online setting has been of interest to the research community.

Previousworkhas argued that online groups are affected by social influences similar to face-to-face
groups [52], despite reduced effects in the former. This notion is further supported by literature
comparing social conformity in online and offline settings. For example, work by Cinnirella and
Green [18] extended Asch’s ‘line experiment task’ by allowing participants to select their answers
through computer-mediated communication (a personal computer), offering participants anonymity.
The results of this experiment were compared against a traditional face-to-face group setting, and
showed that conformity was still apparent in the anonymous computer-mediated group, despite
demonstrating lower effects when compared to the face-to-face group. On the contrary, work by
Reicher et al. [57] argues that anonymityof computer-mediatedgroups could lead to ‘deindividuation’,
where individuals tend to lose self-awareness as a result of extreme involvement with the group. This
in turn can encourage individuals to more strongly conform to group norms [55, 56]. More recent
literature investigated conformity during social watching, where people discuss social issues with
others throughonline socialnetworkswhile simultaneouslywatchingvideo telecasts.The researchers
observed that people tend to adopt the majority’s opinion on social issues, even when they do not
know the users who are posting the content [48]. Another study byMaruyama et al. [49] showed that
users who actively tweet during a televised political debate changed their voting choice to reflect the
majority sentimentonTwitter, further showcasing thepresenceof social conformity inonline settings.
Furthermore, literature suggests that social conformity exhibits both positive and negative im-

plications in online settings. Sukumaran et al. [64] explored the use of normative conformance in
shaping the amount of effort users put into their contributions in online news websites. The study
highlighted that when the initial comments added by other users weremore ‘thoughtful’, subsequent
participants were also motivated to contribute with similar or additional effort. The researchers
concluded that conformity can be used to establish a long-term positive structure within online
communities, when applicable. However, a more recent study investigating social conformity in
virtual classrooms portrayed its negative influences [9]. This study required graduate students to
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answer an online quiz where a proportion of participants were shown the responses of others in the
group,while the remaining participants answered the quiz independently. The resulting observations
revealed high levels of conformity among students in online learning environments, rationalised
by their lack of understanding of the content as well as high levels of self-doubt. More importantly,
students who conformed to the majority’s answers obtained fewer correct answers compared to
students who answered the quiz independently.
Recently, a study based on an online support group described howmental health patients con-

forming to the linguistic norms of the community received better support as compared to those who
did not [62]. This study set forth both positive and negative implications of conformity. On one hand,
the researchers observed that conforming to the acceptable conventions of behaviour improved the
sense of belonging and security within the community, so that sensitive mental health issues could
be openly discussed. However, they also argued that pressure to conform to the group’s norms may
cause unnecessary distress to individuals seeking support from online communities.
As the literature shows that social conformity can have mixed effects in online social groups,

we argue that in order to derive positive outcomes through this powerful social influence a more
thorough understanding of its determinants is needed.

2.2 Determinants of Social Conformity
2.2.1 Majority Size and Self-confidence. Since conformity is a social influence exerted by a group’s
majority on the group’s minority or minorities, the size of the influencing source (majority) is an
obvious determinant, and has been thoroughly researched in face-to-face groups. For instance, Asch
explored how conformity was affected by subsequently increasing the size of a unanimous major-
ity [3]. He observed that against a minority of one, the influential power of the majority increased
until its third member, while adding a fourth member to the majority did not generate a higher
conformity influence. A subsequent study explained that larger majorities exert more pressure on
individuals to conform as a result of higher normative and informational influences [33]. Moreover,
a study by Lowry et al. [46] compared the conformity effects of two group sizes (3 and 6), when the
communication was face-to-face and computer-mediated. Their results show that while conformity
effects heightened in both conditions as the group size increased, the effect was minimised in the
computer-mediated condition. Thus, it is plausible that online groups may not be affected by adverse
influences of social conformity, even with increasing group sizes. However, this notion is yet to be
systematically tested in online settings.

Previouswork has shown that conformity is driven by informational influences, where individuals
confide in judgements of a group’s majority as the accurate interpretation of a given situation, disre-
garding their own judgements [20]. This notion implies that confidence in one’s judgementsmay play
a role in determining the likelihood of a person conforming. This relationship has been established
in face-to-face groups, where higher rates of conformity were observed when individuals displayed
low confidence on their personal answers and higher confidence on group’s answers [13, 60, 65].
Furthermore, Rosander and Eriksson [59] observed that individuals in online groups who considered
the experimental tasks to be difficult more frequently conformed to incorrect majorities than those
who did not. However, the impact of self-confidence on conformity is yet to be explored in-depth
with regard to online groups.

In this paper we validate findings from previous work on the influence of majority size and self-
confidence on conformity in online settings, while also exploring the impact of gender and gender
cues.
2.2.2 Gender and Gender Cues. The effects of gender on social conformity has been a topic of
interest in Social Psychology research. Early literature concerning face-to-face groups revealed that
women are more easily swayed by external influence than men [22], leading to higher conformity
under group pressure settings [23]. Moreover, Eagly andWood [24] explained gender differences
in conformity as a result of stereotypical gender-oriented social roles that individuals are expected
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to follow in groups. For example, while men are expected to be more ‘agentic’ and task-oriented,
women are expected to be cooperative and selfless, when placed in group settings. This notion is
further emphasised in [67], where men were wrongly perceived to be more competent than women
in group discussions, leading them to actively contribute opinions, while women were more likely
to agree with the group’s opinions demonstrating cooperative social behaviour.
Despite the optimistic expectations for computer-mediated communication (CMC) to enable

unbiased communication [21, 37], literature emphasises that this is not always the case. While men
and women do not differ in their basic online skills, previous work has shown that women tend to
self-assess their skills as being less advancedwhen compared to the self-assessment ofmen,which can
affect their confidence and online behavior [31]. In addition, Matheson [50] observed that individuals
form stereotypical perceptions of their online correspondents based on gender, where women were
perceived to be more cooperative and less exploitative than men. Moreover, work by Postmes and
Spears [54] highlighted that ‘deindividuation’ caused by computer-mediated communication tend
to enhance stereotypical perceptions and behaviour among individuals.
More recent work further establishes the notion that men and women respond to the gender

of their peers differently, especially when connected with stereotypical masculine and feminine
tasks. For example, in a study by Christofides et al. [15] where participants rated the effectiveness
of their interviewers subsequent to an online discussion, women rated interviewers with stereo-
typical feminine names as more competent in stereotypical feminine topics with similar results for
interviewers with stereotypical masculine names in stereotypical masculine topics. However, men
rated interviewers with stereotypical masculine names as more competent regardless of the topic
of discussion. Another study by Lee [41] demonstrates similar behaviour where women conformed
to stereotypically female-charactered partners in stereotypical feminine topics and stereotypically
male-charactered partners in stereotypical masculine topics, whilemen displayed greater conformity
to stereotypically male-charactered partners even in stereotypical feminine topics. While existing
literature adequately highlights the prevalence of gender stereotyping in online settings, they limit
their analysis to pairs of individuals. Thus, in this paper we explore the implications of gender
stereotypes on social conformity with regard to small online groups.

Moreover, existing literature reveal that users of CMCplatforms infer gender of their peers through
cues such as names [15, 45, 51], usernames [19] and avatars [41, 42]. These cues play a significant
role in triggering gender stereotypes in online settings when gender is not explicitly provided. For
example, a study by Lee [42] demonstrates that participants inferred the gender of their anonymous
partners based on a randomly assigned gender-marked character (which may or may not correctly
represent partner gender), where stereotypical masculine characters triggered higher conformity
than stereotypical feminine characters. Moreover, while previous work has shown that certain
cues may be more powerful in triggering stereotypical perceptions of others [43], their effects on
conformity is yet to be explored.

3 METHOD
We aim to investigate the impact of group gender composition on online social conformity across
different question types and gender cues. To control these aforementioned variables, while simul-
taneously simulating a plausible real-world online setting, we deployed our study as an online
multiple-choice question (MCQ) quiz. Previous work has successfully utilised MCQ quizzes to
capture occurrences of online social conformity [9, 39, 59].

3.1 TheQuiz
The quiz contained 39 objective MCQ questions equally distributed among topics which are stereo-
typically perceived to bemasculine (sports), feminine (fashion), and neutral (general knowledge).We
include the complete list of questions used in the quiz as supplementarymaterial. The choice of stereo-
typical masculine and feminine topics was based on existing literature studying gender-stereotyping
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in computer-mediated communication [40–42]. The results from these studies established that the
chosen question topics (fashion and sports) successfully trigger gender stereotypes.We chose general
knowledge based topics to represent neutral questions. This is in line with recent literature on
conformity that deployed similar MCQ quizzes and showed no gender differences in conformity for
these questions [39, 59].
Once the topics were decided as fashion (feminine), sports (masculine), and general knowledge

(neutral), we extracted potential multiple-choice questions covering these topics from popular online
question repositories such as Britannica and Sporcle for sports, BuzzFeed for fashion, and Syvum
for other general knowledge questions. Next, we employed a similar approach used in previous work
on social conformity to rate the perceived masculinity and femininity of questions [40–42]. Two of
the paper’s authors individually rated the perceived masculinity and femininity of the questions on
ten-point Likert scales (1 – Not at all masculine/feminine to 10 – Extremelymasculine/feminine). Per-
ceivedmasculinity ratings were reverse-scored and added to the perceived femininity rating to arrive
at a final score for each question. For neutral questions, the same authors rated how gender-biased
the questionswere in a ten-point Likert scale, regardless of the perceivedmasculinity or femininity of
the question (1 – Not at all gender-biased to 10 – Extremely gender-biased). We then aggregated the
scores given to each question and selected the top 13 questions from each topic (i.e., sports, fashion,
and general knowledge) to be included in the quiz to represent stereotypical masculine and feminine
questions, as well as neutral questions. The purpose of having different types of questions was to
determine whether gender bias relative to conformity is heightened due to question stereotypes.
We only selected objective questions from the aforementioned topics as we intend to determine the
impact of conformity on final answer correctness.

Thequiz follows the structure illustrated inFig. 1. First, theuser is instructed to attempt thequestion
by themselves and select the correct answer option (see Step 1 in Fig. 1). Upon choosing an answer op-
tion, theuser is prompted to rate their confidence in the chosenanswer. Self-reported confidence levels
were denoted using a scale ranging from0– 100with higher values representing higher levels of confi-
dence. Subsequently, the user is presentedwith a fabricated diagramclaiming to showhow their peers
have answered the same question (see Step 2 in Fig. 1). The fabricated peer answers were dynamically
generated by our software to show the distribution of votes fromother participants across two answer
options in such away that one answer secured a clearmajority of votes. This notionof using fabricated
feedback diagrams to investigate social conformity was inspired by work from Rosander and Eriks-
son [59]. Following the display of the peer answers, the user is then given the option tomaintain their
original answer or change the originally selected answer option and confidence (see Step 3 in Fig. 1).

3.2 Gender Cues
We introduce three conditions to analyse the impact of different gender cues in triggering stereotypes
influencing social conformity. The conditions differ only by the peer answer diagrams presented
to the participants, as shown in Step 2 of Fig. 1. We deployed a control condition (see Fig. 1 Step 2
(a)) where a vote was represented by a grey square, removing any gender cues from peer answers.
In contrast, the second condition (referred to as the ‘names’ condition) displayed names of peers
(see Fig. 1 Step 2 (b)), and the final condition (referred to as the ‘avatars’ condition) represented peers
through two stereotypically genderedmasculine and feminine silhouette avatars (see Fig. 1 Step 2 (c)).

Wehighlight that the choice of gendered representations (names and avatars) used in the studywas
based on the fact that these representations are commonly seen in many online social platforms such
as Facebook, Goodreads, and Learning Management Systems such as SAP Litmos, where user deci-
sions can be influenced by others.We do not consider a gender-neutral avatar as it is less likely to trig-
ger gender-based stereotypes. We highlight that the study already includes a control condition (with
no gender cues), againstwhichwe compare the conditionswith gender cues (both names and avatars).
Furthermore, we ensured that the representation of a peer answer had an identical length in all

conditions to ensure visual consistency in the presentation and avoid any additional bias.
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Fig. 1. Steps to be followed during the quiz : Step 1: Initial answer and confidence, Step 2: View peer answers
(participants will see the representation pertaining to each condition), Step 3: Final answer and confidence.

3.2.1 Names. Our ‘names’ condition is based on the literature that explains how names of individ-
uals can be used to infer gender in online settings [15, 45]. We extracted the top most frequently
used stereotypical masculine and stereotypical feminine names in the chosen community, so that
participants are more likely to be familiar with the displayed peer names. We selected names that
clearly suggested the gender of the peer (such as ‘David’ and ‘Sarah’) and avoided using names (such
as ‘Sam’) which can be perceived as more ambiguous.

3.2.2 Avatars. Similarly, literature supports the notion that avatars (a frequently used method of
online self-representation) are strong cues in triggering gender perception in online settings – in
turn eliciting gender stereotypical behaviour [40, 53]. To minimise the effect of other possible traits
that could be inferred from avatars such as participant race [4, 29], ethnicity [66], personality [26]
and age [68], we utilised two frequently used silhouette avatars withminimumuser cues to represent
men and women in the majority and the minority (as displayed in Fig. 1 (c)).

3.3 Group Composition
We chose to work with an overall group size of seven in all three conditions (i.e., the size of the
majority plus the size of the minority – excluding the participant attempting the quiz – sums up
to seven). Previous work that focused on the effects of group gender composition on influence and
group work use either same or mixed-gender dyads [14] or groups of 4 participants [34], which
restricted the possible gender group compositions that could be tested. In contrast, a group size of
seven allowed us to test the following gender group compositions in a majority as well as a minority,
with different gender group sizes.
• F > M: The group consists of more stereotypical feminine names or avatars than stereotypical
masculine names or avatars.

• M > F: The group consists of more stereotypical masculine names or avatars than stereotypical
feminine names or avatars.

• M = F: The group consists of an equal number of stereotypical masculine and feminine names or
avatars.

• F: The group consists of only stereotypical feminine names or avatars.
• M: The group consists of only stereotypical masculine names or avatars.
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We did not choose a group size higher than 7 as this would require us to include more questions
in the quiz (already at 39 questions) – further increasing participant strain. Each question in the quiz
displayed a fabricated peer answer diagram that reflected a specific group gender composition (out of
F > M, M > F, M = F, M and F) for the majority and the minority, while maintaining a total group size
of 7. The majority group size ranged from 4 to 6 peers while the corresponding minority ranged from
3 to 1 peers. For example, a possible group composition could be a majority of 5 with 3 stereotypical
feminine avatars/names and 2 stereotypical masculine avatars/names (F > M), alongside a minority
of 2 with 1 stereotypical masculine avatar/name and 1 stereotypical feminine avatar/name (M = F).

Once a participant submits their initial answer and confidence, our software dynamically produced
a fabricated peer answers diagramwhich displayed a manipulated distribution of votes across two
answer options, placing the participant either in a majority (9 out of 39 questions) or a minority (30
out of 39 questions). For instance, the Fig. 1 (c) illustrates a question where the participant was placed
in an minority consisting of 3 stereotypical feminine avatars (F), against a majority consisting of
3 stereotypical masculine avatars and one stereotypical feminine avatar (M > F).

We counterbalanced the question types (i.e., neutral, masculine, feminine) and group gender com-
positions in such a way that, for a given group gender composition, an equal number of participants
answered questions pertaining to each question type.

3.4 Participants and Procedure
We recruited 54 participants 1 from different educational backgrounds which included engineering,
science, arts and design, commerce and marketing fields. The group consisted of 27 women and
27 men.We do not knowwhether the participants were trans or cisgender as participants did not
disclose this information. Participants’ age ranged between 18 – 34 years. All participants were
recruited through an online notice board. Participants were equally distributed among the ‘control’,
‘names’, and ‘avatars’ conditions, with 9 men and 9 women in each group.Within each condition,
an equal number of men and women were assigned to question sets 1, 2, or 3 to counterbalance both
questions types and group gender compositions.
The experiment was conducted in a laboratory with one participant per session and under the

supervision of a researcher. Participants were informed that the objective of the study was to de-
termine the importance of peer feedback in online settings, as the true purpose of the study could
not be disclosed prior to the quiz as expected in studies investigating conformity behaviour [63].
Participants then completed an online formwhich collected their gender, age, and educational

background. We highlight that participants were given the opportunity to self-disclose their gender
without being restricted to binary gender identities (or not disclose at all) [36]. Upon submitting their
demographic details, participants were randomly assigned to either the control, ‘names’, or ‘avatars’
condition. In the home screen of our application, the participants were greeted by a conversational
agent named ‘QuizBot’, which assisted participants in familiarising themselveswith the environment
through a training question as displayed in Fig. 2.
Training was considered essential to ensure that the participants were aware of the process to

be followed during the quiz. We utilised the ‘QuizBot’ to provide step-by-step instructions to par-
ticipants during the training while minimising the intervention of researchers. This enabled us to
simulate a typical online settingwhere participantswere by themselveswhileminimising any gender
biases that could occur due to the presence or intervention of the researchers. After training, the
bot directed participants to the quiz. All participants completed the quiz individually, repeating the
steps described in Fig. 1.

1Due to a database error, we had to discard responses generated by 18 participants - and subsequently recruit 18 additional
participants to compensate for this error. Therefore, while we recruited 72 participants in total, the findings of this study
originate from 54 participants.
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Fig. 2. QuizBot assisting the participants through step-by-step instructions during training.

Upon completion of the quiz, participants participated in a brief semi-structured interview in
which they were debriefed on the true objective of the study. Subsequently, we enquired what were
the main reasons behind their decisions to change their initial answer during this quiz. We were also
interested in whether they sought out the answers from peers of a particular gender with regard
to certain types of questions, to understand whether and why participants actively inferred gender
of others through the feedback they received when deciding the final answer. Participants were
also asked to comment on the strength of the gender cues (in ‘names’ and ‘avatars’ conditions), to
determine the effect of these gender cues in suggesting stereotypical behaviour in online settings.

The experimental designwas approved by the Ethics Committee of our university. The experiment
lasted for approximately 60 minutes per participant, including briefing, training, completing the
quiz, and final interview. Each participant received a $15 gift voucher for participation.

4 PILOT
Before running our experiment, we conducted a pilot study with 20 participants (10 men and 10
women). In this pilot, study participants individually answered the same set of stereotypically per-
ceived masculine, feminine, and neutral questions under lab conditions (they were not shown other
people’s answers). This resulted in a total of 780 responses.We observed that for all questions, partici-
pant answers dispersed amongmostly two answer options. Moreover, for 20 (out of 39) questions, the
majority of participants selected the correct answer. The overall group accuracy was approximately
38% (299 out of 780 responses). Overall, we identified that participantsweremost correct in answering
neutral questions (45% correct responses) and least correct on the questions that are stereotypically
perceived as being of masculine nature (28% correct responses). However, we did not observe any
statistically significant relationships between gender and different question types, meaning that
popularly perceived stereotypical relationships between participant gender and the perceived nature
of questions were not reflected in our answer set.
Next, we arranged the answer options of each question based on the descending order of the

number of votes they received during the pilot study. This data was then used to determine the
arrangement for the majority and minority groups when fabricating peer answers. For instance, for
the question illustrated in Fig. 1, “India” and “England” were the top two answer options chosen by
the pilot participants. Thus, when a study participant attempting the quiz selected “India” as their
initial answer, our software dynamically fabricated the illustrated diagrams placing “England” as the
majority answer. This ensured that the majority was always placed in a reasonable answer option,
regardless of being correct or incorrect.
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5 RESULTS
We asked 40 questions from each of the 54 participants (1 training question and 39 quiz questions).
Responses to training questions were removed from the dataset prior to analysis, which resulted
in 2106 answered questions. Our software placed participants both in the majority (for 9 out of
39 questions) as well as in the minority (for 30 out of 39 questions) to cause no suspicion about
the authenticity of the peer answers. Thus, the participants were in the majority in 486 questions
and in a minority for the remaining 1620 questions (equally distributed among topics which are
stereotypically perceived to be masculine, feminine, and neutral). We note that our intention was
not to compare results between majority and minority groups, but rather to explore the impact of
different group gender compositions on conformity behaviour among individuals. Upon seeing the
answers of their peers, participants could either:
• Change both answer option and confidence level.
• Change only their answer option.
• Change only their confidence level.
• Make no change to their initial answer.
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Fig. 3. Distribution of changed responses across the four post-feedback response types.

Our results show that all participants changed their initial response (answer option and/or con-
fidence) at least once during the quiz, resulting in a total of 904 changes with an average of 16.74
changes (SD = 7.33) per participant. Out of these 904 changes, 777 were made by participants placed
in the minority and the remaining 127 from participants placed in the majority. The distribution of
the final responses of participants across the aforementioned response types is shown in Fig. 3.
As illustrated by Fig. 3, the act of conformity (changing one’s answer) occurred predominantly

when participants were placed in the minority (approximately 39% of the minority responses). More-
over, participants were more likely to increase their confidence (approximately 23%) than changing
their answer when placed in the majority. Only 3% of the responses generated by participants placed
in majorities demonstrated a change in their answers to that of the minority.

5.1 Model Construction
The objective of this study was to determine the impact of participant gender and group gender com-
position across different question types on online social conformity. Thus, we considered the impact
of the following 15 predictor variables onwhether an individualwill conform to themajority’s answer.
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M = num. of stereotypical masculine names or avatars, & F = num. of stereotypical feminine names
or avatars.

• Majority size: Size of the majority (ranging from 4 - 6).
• Minority size: Size of the minority (ranging from 3 - 1).
• Group difference: Difference between the majority group size and the minority group size
(possible values : 1, 3 or 5).

• M in themajority: Number of stereotypical masculine names or avatars in the majority group
(ranging from 0 - 6).

• F in the majority: Number of stereotypical feminine names or avatars in the majority group
(ranging from 0 - 6).

• M in theminority: Number of stereotypical masculine names or avatars in the minority group
(ranging from 0 - 3).

• F in the minority: Number of stereotypical feminine names or avatars in the minority group
(ranging from 0 - 3).

• ∆ (M -F) in themajority: The difference between thenumber of stereotypicalmasculine names or
avatars in the majority and the number of stereotypical feminine names or avatars in the majority
(ranging from -6 to +6, positive values when there are more masculine names or avatars).

• ∆ (M - F) in theminority: The difference between the number of stereotypical masculine names
or avatars in the minority and the number of stereotypical feminine names or avatars in the
minority (ranging from -3 to +3, positive values when there are more masculine names or avatars).

• ∆ (M in themajority -M in theminority): The difference between the number of stereotypical
masculine names or avatars in the majority and the number of stereotypical masculine names or
avatars in the minority (ranging from -3 to +6, positive values when there are more masculine
avatars or names in the majority than in the minority).

• ∆ (F in themajority - F in theminority): The difference between the number of stereotypical
feminine names or avatars in the majority and the number of stereotypical feminine names or
avatars in the minority (ranging from -3 to +6, positive values when there were more feminine
avatars or names in the majority than in the minority).

• Question type: Masculine, feminine, or neutral question type.
• Initial confidence: Participant’s confidence in their answer prior to revealing the distribution
of peer answers (ranging from 0 to 100, higher values for higher confidence).

• Gender: Participant’s self-disclosed gender.
• User ID: An unique identifier assigned to a given user during the quiz.

We used the R package lme4 [8] to perform a generalised linear mixed-effects model (GLMM)
analysis of the relationship between the aforementioned predictors and participant conformity. A
GLMM allows us to identify the effect of a set of predictors on an outcome variable (conformity)
while following an arbitrary (i.e., possibly non-normal) distribution.

We utilised three separatemodels to analyse data under the three experimental conditions ‘names’,
‘avatars’, and control condition. As the control condition did not display gender cues, the correspond-
ingmodel didnot consider gender-orientedpredictors.Moreover,we considered a change in the initial
answer option (with or without a change in initial confidence level) to that of the majority, as an indi-
cation of conformity behaviour. We observed that in some situations participants also reduced their
confidence on the selected answerwithout conforming to themajority’s answer option. However, we
didnot consider a reduction in confidencewhenchallengedbyamajority as conformitybehaviour.We
specified participant (User ID) as a random effect to account for individual differences in our model.

Following model selection (incremental addition of variables based on their predictive power), we
arrived at three models for each condition, demonstrating statistically significant main effects and
interactions as illustrated in Table 1. The R2 values given in Table 1 represents the percentage of the
variance in accuracy explained by each model. Moreover, for each model we performed a likelihood
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Predictor Control Names Avatars
Coef. P-value Coef. P-value Coef. P-value

Group difference 0.949 < 2e-16 0.727 < 2e-16 0.711 < 2e-16

Initial confidence -0.021 9.57e-05 -0.023 6.09e-08 -0.023 5.28e-08

Question type (fem) -0.888 0.036 0.544 0.051 - -

Question type (mas) 0.591 0.145 0.685 0.015 - -

Question type (mas) : Gender (m) -1.964 0.022 - - - -

Question type (fem) : Gender (m) -0.569 0.509 - - - -

Question type (neu) : Gender (m) -0.939 0.271 - - - -

Question type (mas) : Gender (m)
: ∆M-F in maj.

- - 0.088 0.245 0.244 0.003

Question type (fem) : Gender (m)
: ∆M-F in maj.

- - -0.166 0.037 -0.151 0.056

Question type (mas) : Gender (w)
: ∆M-F in maj.

- - 0.209 0.008 0.416 4.48e-06

Question type (fem) : Gender (w)
: ∆M-F in maj.

- - -0.058 0.443 -0.223 0.006

R2 0.349 0.392 0.371

Chi2 209.71 (p < 0.001) 196.95 (p < 0.001) 201.76 ( p < 0.001)
Table 1. Effect of predictors on participant conformity across the three models.

ratio test with the relevant null model [10] and found that all three models were statistically signif-
icant (seeChi2 values in Table 1). To ensure the validity of the model, we checked for the existence
of multicollinearity. All predictors across the three models had variance inflation factors well below
the often-used threshold of 5 to detect multicollinearity [30].

Followingmodel construction, we present a more detailed look at the significant features. We only
considered the responses which placed participants in a minority, as the dependent variable was
determining conformity behaviour.

5.2 Group Size and Initial Confidence
Our results show that in all three models group difference (difference between the majority size
and the minority size) and initial self-reported confidence of participants demonstrated statistically
significant main effects on conformity behaviour. This suggests that as the size difference between
the majority and the minority groups increased, participants in all three conditions were more likely
to conform. The likelihood of participants conforming to the majority in all three conditions is
illustrated by Fig. 4. For each participant, the ‘likelihood’ of conforming for a given group difference
was calculated as the proportion of conformity responses out of total responses where the participant
faced the relevant group difference. For example, given that each participant was placed 12 times
in minorities with a group difference of 1, if a participant ‘A’ conformed in 3 such responses, the
‘likelihood’ of ‘A’ conforming to a group difference of 1was considered as 25%.Moreover,we observed
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Fig. 4. The likelihood of participants conforming to themajority in the control, ‘names’ and ‘avatars’ conditions.
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Fig. 5. Initial confidence of participants and conformity behaviour across the three conditions: (a) control,
(b) names, and (c) avatars.

that the effect of group difference was strongest in the control condition (See Fig. 4), whereas in the
conditions with gender cues this effect was considerably weaker.

Moreover, as the self-reported initial confidence on answers increased, participantswere less likely
to conform to themajority. The effect of initial confidence on conformitywas strongest in the ‘avatars’
condition and weakest in the ‘control’ condition. This is illustrated in detail in Fig. 5. The confidence
levels of participants in all three conditions ranged between 0 – 100 in conformity responses aswell as
in non-conforming responses. However, we observed differences in themedian values of conforming
and non-conforming responses across all three conditions. In the control condition, participants
who conformed to the majority displayed a median of 38, where as those who did not conform to the
majority demonstrated a median value of 40 (See Fig. 5 (a)). Similarly, we observed the median values
33 and 63 for participants of the ‘names’ conditionwho conformed and did not respectively (See Fig. 5
(b)). This trend continued in the ‘avatars’ condition (compared to the control), where participants
who conformed to the majority displayed a median initial confidence of 25 and participants who
did not conform displayed a median value of 55 (See Fig. 5 (c)). In general, our results consistently
show that individuals who displayed higher confidence on their initial answers were less likely to
be impacted by the majority.
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5.3 Gender and Gender Cues
In the controlmodelwe observed that participantswere less likely to conform on questions stereotyp-
ically perceived as being of feminine nature when compared to neutral questions. Men and women
showed no statistically significant differences in conformity behaviour. However, we observed that
men were less likely to conform to questions stereotypically perceived as being of masculine nature
when compared to women (See Fig. 6). No similar interactions were observed between participant
gender and the different question types.
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Fig. 6. Interaction between question type and participant gender in the control condition.

The ‘names’ model introduced gender cues to the peer answers by displaying the supposed first
names of the peers to the participants. In contrast to the control model, the ‘names’ model suggest
that participants were more likely to conform to questions stereotypically perceived as being of
masculine nature than neutral questions.

As gender cues pertaining to peer answers were present in the ‘names’ condition, we focused on
analysing any possible effects from the gender composition (operationalised by the stereotypical
masculine or feminine peer names) of themajority and theminority groups on conformity behaviour.
Even though we did not observe any main effects from group gender compositions, there were
statistically significant interactions between participant gender, question type, and the difference
between the number of stereotypical masculine and feminine names (∆M - F) in the majority. This
effect is illustrated in Fig. 7, which shows the density of conformity responses for the three question
types as the difference between the number of stereotypical masculine and feminine names in the
majority goes from -6 (a majority with 6 stereotypical feminine names) to +6 (a majority with 6
stereotypical masculine names). The dashed lines represent the average difference between the
number of stereotypical masculine and feminine names in the majority for each question type.
Negative values across the scale represent majorities with more stereotypical feminine names, while
positive values represent majorities with more stereotypical masculine names.

Basedon the results of ourmodelweobserved thatwomenweremore likely to conformtoquestions
stereotypically perceived as being of masculine nature when the majority had more stereotypical
masculine names than stereotypical feminine names. This is illustrated in Fig. 7 (a) by the higher
density of masculine questions among the positive differences in themajority. Similarly, men found a
majoritywithmore stereotypical femininenames than stereotypicalmasculinenamesmore agreeable
when answering the feminine questions. Other interactions between majority gender composition,
question type and participant gender were not statistically significant.

Our third model was based on the responses generated by participants in the ‘avatars’ condition.
As in the ‘names’ model, we did not observe any main effects from group gender composition in the

Proc. ACMHum.-Comput. Interact., Vol. 3, No. CSCW, Article 145. Publication date: November 2019.



Measuring the Effects of Gender on Online Social Conformity 145:15

Fig. 7. Interaction between question type and difference between the number of stereotypical masculine and
feminine names in the majority among (a) women and (b) men.

‘avatars’ model. However, our results show statistically significant interactions among the difference
between the number of stereotypical masculine and feminine avatars (∆ M - F) in the majority,
question type and participant gender. The effect of the aforementioned variables on conformity is
illustrated in Fig. 8, and shows a similar distribution as Fig. 7.

Fig. 8. Interaction between question type and difference between the number of stereotypical masculine and
feminine avatars in the majority among (a) women and (b) men.

5.4 Conformity and Answer Correctness
Beyond identifying the impact of the previously mentioned determinants on conformity, we also
quantify the effect of social conformity on the correctness of answers. All MCQ questions included
in the quiz were objective questions with one correct answer. Moreover, since the distribution of
peer answers was decided based on the participant’s initial answer and aggregated results of the
pilot study, we emphasise that the majority may have been positioned in correct answers as well
as in incorrect answers. Thus, conforming to the majority may result in the a correct final answer
or an incorrect final answer. Table 2 displays the distribution of correct and incorrect conformity
responses across the three conditions.
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Conformity Responses = 631
Control = 211 Names = 181 Avatars = 249

Correct
95

Incorrect
106 (∼50%)

Correct
78

Incorrect
103 (∼57%)

Correct
115

Incorrect
134 (∼54%)

N = 34 N = 32 N = 24 N = 20 N = 42 N = 30
M = 33 M = 44 M = 26 M = 47 M = 44 M = 52
F = 28 F = 30 F = 28 F = 37 F = 29 F = 54

Table 2. The distribution of correct and incorrect conformity responses across the three conditions (N =
Neutral questions, M =Masculine questions, F = Feminine questions).

Table 2 shows that conforming to the majority was more likely to result in an incorrect answer
(>50% incorrect answers) across all three conditions. Our results also show that in the conditions
which included gender cues in peer answers, there were more incorrect answers in gender-typed
questions than in neutral questions. We then conducted ANOVAs for each condition, to compare
group differences between the three question types. While we did not observe any significant dif-
ference among the question types in the control condition, for the ‘names’ and ‘avatars’ conditions
there was a statistically significant difference in incorrect responses pertaining to the question types.
We then conducted a Tukey post-hoc test that showed a significant difference between group means
of neutral and questions stereotypically perceived as being of feminine nature as well as neutral
and questions stereotypically perceived as being of masculine nature, in both ‘names’ and ‘avatars’
conditions (with adj. p<0.05 in both conditions).

5.5 Qualitative Analysis
The following qualitative analysis is based on our interview results obtained after participants
completed the quiz, and aims to better understand the thought processes behind conforming or
non-conforming behaviour of the participants in different situations. Three of the paper’s authors
were responsible for transcribing the audio recordings pertaining to the post-task interviews with
the participants. We then individually applied a deductive thematic analysis [11] to the generated
transcripts based on the paper’s research objectives (i.e., effects of determinants such as majority
size and self-confidence, stereotypical thinking, and gender cues on conformity behaviour in online
settings). Following this, the three authors met to discuss and identify the main themes. Next, we
present the main findings of this analysis.

5.5.1 Majority Size andConfidence. We set out to confirm the current literature on social conformity
regarding majority size and confidence. Our qualitative results point at these two factors repeatedly
as to why our participants chose to (not) conform to the presented questions.
First, the size of the majority was also considered as a factor by many participants. When faced

with a large (opposing) majority, participants were more likely to change their answer; “When you
see a significant majority, you start second-guessing. If it was something I knew 100% I would not change
it. But if it was something I was very confident, but was not 100% sure, it made me second guess. When
there were lots of people on the opposing majority, it made me feel that if that many selected the answer,
it could be right.” (P43). Smaller differences in the respective majority and minority were generally
seen as less decisive; “If I have two options that I am not sure about, and the feedback is usually parallel
with those two, I tend to change to the majority, unless there is a difference of one.” (P60).

Second, the participant’s confidence in their answer. Naturally, high confidence led to less conform-
ing behaviour, and low confidence resulted in more frequent answer switching. As summarised by
one of our participants; “Sometimes I got reassurance from the other answers. When I had no knowledge
on the topic, I would get ideas from others. Meaning, I picked the answer that majority picked. It mademe
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feel more comfortable.” (P13). Similarly, participants point to specific questions to which they were
certain of their answer (e.g., due to personal experiences such as hobbies or cultural background)
and were therefore steadfast in their answer; “When I had the knowledge, I did not change my answer
(e.g. currency of Indonesia).” (P03). These qualitative results align with our quantitative results as well
as the existing literature.

5.5.2 Gender Stereotypes. Our qualitative findings support our choice of question topics for stereo-
typical masculine and feminine questions, as well as neutral questions. We observe that in the
considered community, participants identify sports-related questions as masculine and fashion-
related questions as feminine expertise areas; “I think generally in our society women would care more
about fashion and the knowledge that comes with that. Men aremore interested in a lot of different sports.
With people I know, men are more interested in sports and women in fashion. I thought it could be true
for more people.” (P36). Furthermore, our participants specifically state that the gender composition
of their peers affects their decision to change their answer in gender-typed questions; “If it was a
sports-related question, I will feel most comfortable not to changemy answer in a groupwithwomen. And
vice versa. But if the questionwas about geography or flags, it won’tmake any difference tome” (P40). For
several of our participants, the effect of gender stereotypes was stronger than that of group size. As
expressed explicitly; “If it was fashion Iwould look at the answerwhichmostwomen have picked. I would
still pick the groupwithmorewomen even if they are not in themajority. Samewithmen for sports.” (P27).

Some of our participants admit that theirmotivation is based on traditional stereotypes, but believe
that these stereotypes canbeused to their advantage; “When itwasa fashion relatedquestion, I chose the
answerwhichhadmorewomen in it. [...] It is a pretty stereotypical decision, but I had a feeling thatwomen
would know more about fashion.” (P55). Finally, even when participants believe that the question
gender type did not affect their judgement, they still alluded to the stereotypical nature of masculine-
feminine expertise on sports and fashion. “I did not take the fashion/sports distribution and the gender as
a relevant consideration. When we talk about fashion, it is not necessary that women or men know about
it more. I knowmany men who don’t like watching particular sports and some women do.” (P25). The
aforementioned comments were reported more or less equally among male and female participants.

5.5.3 Gender Cues. Finally, we discussed with participants assigned to the ‘avatars’ and ‘names’
conditions how they perceived their respective gender cue (i.e. either names or avatars) and revealed
the gender cue presented to the other (non-control) condition. Participants reported that they would
be more easily able to identify gender differences using a visual representation; “I would have easily
noticed the difference between female and male groups with avatars. Maybe because we are familiar
with the female and male avatar representations but not with the [use of] names.” (P05). The interview
data reveals two primary motivations behind the participants’ preference for avatars over names.
First, participants stated that avatars are less time-consuming and more ‘obvious’ to identify gender
based on a visual representation; “I think avatars would be more obvious as the icons were defined as
masculine and feminine. I personally struggled with the fashion questions, but it did not occur to me
to look at females for fashion questions.” (P24).

Second, a number of participants raised the fact that they might encounter names with which they
are unfamiliar. Classifying names from different cultures as belonging to either a man or a woman
can therefore be difficult. “With different countries it become more difficult to identify the gender from
the names. In general silhouettes are more universal.” (P42).

Finally, we note that although a vast majority of participants prefers the use of avatars over names,
two participants state that names often provide further cues; “Names can have additional information
as well. If the fashion designer was from Spain, I would choose the answers given by Spanish-like names.”
(P64). This is an interesting point, and reveals the many factors that can influence conformity.

Proc. ACMHum.-Comput. Interact., Vol. 3, No. CSCW, Article 145. Publication date: November 2019.



145:18 Senuri Wijenayake et al.

6 DISCUSSION
6.1 Online Social Conformity
Understanding social conformity and its implications on human behaviour in online group settings
is imperative to facilitate positive and unbiased interactions. Existing literature related to online
social conformity reveals that conformity can have both positive and negative implications. Social
conformity is seen to enable communities to establish and strengthengroupnorms, leading to positive
contributions [64] and creating a sense of belongingness and security by encouraging acceptable
conventions of behaviour [62]. On the contrary, previouswork has shown that students that conform
to the majority in online quizzes make more errors than students who attempted the quiz indepen-
dently [9]. Moreover, Sharma and De Choudhury [62] argued that pressure to conform to group
norms may cause unnecessary distress to individuals seeking support from online communities.
Thus, we argue that in order to benefit from the positive outcomes of conformity while minimising
its adverse effects, a thorough understanding of its determinants is needed.

This study aims to extend the existing literature by exploring gender-stereotypes related to social
conformity in online settings. While existing literature focuses on the effects of participant and
partner gender in online settings [41, 42], we investigated these effects in larger groups – a com-
mon occurrence in online social systems. We explored the impact of group gender distribution and
participant gender on the likelihood of an individual conforming to the majority when answering
stereotypical masculine and feminine questions, as well as neutral questions. We also looked at the
possible effects of different gender cues in triggering stereotypical behaviour in online settings.

Our results show that despite limited social presence in online settings, individuals are sensitive to
available gender cues. Moreover, such gender cues were seen to trigger stereotypical perceptions on
the competency of others which ultimately led to higher conformity, especially in questions which
were perceived to be stereotypically masculine or feminine.While the gender of the participant itself
did not have significant main effects on conformity, we observe statistically significant interactions
between group gender distribution, participant gender, and stereotypically perceived question type.
Furthermore, our results show that the likelihood of an individual conforming to the majority

decreases the more confident the person is, and increases as the difference between the majority size
and theminority size (group difference) increases. This is in linewith literature regarding face-to-face
and online social conformity [3, 13, 33, 46, 59, 60, 65]. Furthermore, we note that the effect of group
difference on conformity was largest in the control and lowest in the ‘avatars’ condition. This implies
that while group difference had significant effects on conformity its influence on conformity was
higher in the absence of gender cues.

6.2 Impact of Stereotypes onOnline Social Conformity
Our quantitative and qualitative results reveal that both men and women typically conformed to a
majority with more masculine avatars/names in stereotypical masculine questions, and to a majority
with more feminine avatars/names in stereotypical feminine questions. Similar findings were found
in previous work exploring effects of partner gender on conformity [41, 42]. These results suggest
that in the presence of gender cues, conformity behaviour was influenced by gender-stereotypes in
addition to the usual ‘informational influences’. Even though our pilot study (where men and women
were seen to be equally competent in all questions) clearly rejected such stereotypes, it is noteworthy
that these stereotypes manifested so strongly in our experiment.
We further note that the effect of stereotypical masculine/feminine avatars was stronger than

the effect of stereotypical masculine/feminine names in triggering gender-stereotypical thinking.
Participants identified avatars to be more straight-forward, making the gender distribution of an-
swers easier to interpret. These observations confirm existing literature on how individuals derive
perceptions of the gender of their online peers [15, 41, 42, 45], and how some cues may have more
influence in triggering stereotypes than others [43].
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The use of objective questions enabled us to quantify the effects of conformity driven by gender-
stereotypes on answer correctness. Our results show that conformity resulted in more incorrect
answers across the three conditions, despite the majority being placed in both correct and incorrect
answers throughout the quiz. The introduction of gender cues resulted in more incorrect answers for
stereotypicalmasculine and feminine questions, as compared to the control condition. Thus, we show
that gender cues encourage individuals to conform to incorrect answersmore frequently, especially in
topics that can trigger a biased response. Since in online settings participants are naturally susceptible
to higher ‘informational influences’ (e.g., groups of students answering an online quiz as given in [9]),
it is crucial to consider what user information should be available to others.
Moreover, we emphasise that gender is only one dimension of a person’s identity and that other

aspects such as culture, race, age, and ethnicity can also be relevant in a given situation [12]. This
study was designed to investigate the effects of gender stereotypes on conformity, as gender has
been shown to trigger stereotypical responses in offline settings [22–24]. We deliberately avoided
other aspects that could potentially lead to stereotypes as it would overly complicate the study and
lead to confounding effects. We chose stereotypical gendered silhouette avatars and names, with
minimum user cues (i.e., perceived gender of user) in an attempt to minimise the potential impact
of other user traits such as race, ethnicity, and age which could potentially be inferred from richer
cues. Similarly, the quiz questions were also chosen to specifically trigger gender stereotypes.

Thus, this workwas intended to lay the necessary ground-work for future work exploring possible
implications of other commonly observed stereotype-inducing factors on online social conformity.
For example, work by Kumar [38] shows that in face-to-face groups participants are more likely to
conform to older confederates than to younger confederates in estimation tasks. Moreover, although
we selected a set of culturally-similar names, participants highlighted that first names of peers could
potentially introduce cultural biases. For example, if the question was related to a particular country
or region, peer names perceived to originate from this area could be perceived as more appealing
than others.

6.3 Implications for Design
The findings of this study establish that, despite a reduced social presence in online settings, indi-
viduals stereotypically perceive others’ competency based on available gender cues. Moreover, such
gender stereotypical perceptions were seen to influence the conformity behaviour of users. While
conformity may be seen as a positive outcome in settings where adopting group norms are encour-
aged [62], it is not desiredwhen user decisions are unnecessarily influenced by gender stereotypes, as
shown in our answer correctness analysis. Thus, we present the following design recommendations
with regard to gender cues when designing online group settings, where user decisions may be
negatively influenced by others.
6.3.1 Presence of Gender Cues. Recent literature has questioned whether gender cues (such as
names and avatars) should be visible to others, and if so, when and how should they be visible [36].
Our findings indicate that basic cues (such as names) are sufficient to elicit gender-stereotyping
and conformity, with a richer cue (avatar) heightening this behaviour. Furthermore, almost every
online social platform allows users to upload their own photographs to be used as profile pictures
in addition to the default avatars that we considered in this study. Previous work has established
that photographs of users can act as strong gender cues [6, 7], meaning that it is probable that the
gender-stereotypical conformity observed in our workwould be heightened. Thus, a designer should
carefully consider whether collecting and displaying gender cues is relevant and value-adding from
the perspective of users as well as the platform. If unnecessary cues are visible, users may miss other
important information and act based on stereotypical perceptions.

While our results recommend against using obvious gender cues (such as binary-gendered avatars)
in online group settings to reduce gender-stereotypical perceptions and conformity, we acknowledge
that removing all indications of gender may not be easily achievable in an online group environment.
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Literature suggests that assumptions of peer gender in online settings may be derived based on
perceived gender difference in linguistic use [32, 61] and gender disparities resulted by platform
infrastructure [27], even when user information is not explicitly available. Thus, in addition to the
cues discussed in this paper, designers should be mindful about the impact of other possible cues
that may elicit similar gender stereotypical behaviour.

However, it is also important to acknowledge that in certain online settings user cues can be impor-
tant to create trust among users and a sense of belonging within the community [47]. As such, many
websites assign default user avatars upon registration, which can be problematic if these avatars con-
tain gender cues. As shown in our study, users can stereotypically infer the competency of their peers
basedongender cues (avatars andnames), anddisplaygender-biased conformity behaviour. For exam-
ple, Facebook’s use of user names and default binary-gendered avatars is likely to elicit gender-biased
conformity in howusers discuss stereotypically perceivedmasculine/feminine topics on the platform.
A similar effect may occur in Goodreads, a platform which also uses names and binary-gendered
avatars by default, and has discussion groups to allowusers to review and discuss books (which can be
pertaining to topics stereotypically perceived asmasculine or feminine)with others in the community.
Moreover, while several platforms adopt gender-neutral default avatars, literature suggests that

people frequently tend to perceive such avatars asmasculine [5]. Supposed gender-neutral avatars are
currently used in SAPLitmos, TalentLMS andDocebo (the top threemost used LearningManagement
Systems in the world as of June 2019 [1]) as shown in Fig. 9, which could suggest ‘men’ as the default
user group of the platform and thereby disregarding other gender identities. In addition, some users
of these platforms may decide to upload their photographs, further increasing the likelihood of
stereotype-based conformity. Given that these platforms are used to facilitate learning, our findings
have important and far-reaching implications.

Fig. 9. Default avatars used in (a) SAP Litmos, (b) TalentLMS and (c) Docebo.

Critically, our findings establish that user representations without gender cues (the study’s control
condition) reduced the likelihood of gender-biased conformity. Based on these results, if avatars
(or other cues) are to be used in platforms where gender-biased conformity can be detrimental, we
recommend using default alternatives clearly devoid of gender cues, such as initials representing
user name (e.g.Google), identicons (e.g.Github) or site specific avatars (e.g. Slack), minimising the
possibility of triggering gender stereotypical perceptions and behaviour.

6.4 Limitations
We note the following limitations in our study. Our sample only included participants who self-
disclosed their gender-identity as eithermenorwomen, andnoneof the participants openly identified
as trans or cisgender. It is worth noting that this study is premised on a traditional gender binary
model, in which gendered senses of self fall into two clearly discernible categories. In practice, gender
is far more complex than this: what it means to be gendered in a particular way varies from place to
place, in different times, and is heavily influenced by race, age and other factors. As such, our paper
should be taken as a first step, rather than as broadly applicable to ‘gender’ in its entirety. Moreover,
even though our participants came from diverse educational levels and backgrounds, they represent a
predominantly computer-literate population. Thus, further work may be required to ensure whether
these observations can be generalised to a wider population.
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While within the community considered for this study (a Western country), the chosen topics
and names were appropriate to elicit gender stereotypes (as evident by our quantitative and qual-
itative results), they may not generate similar results cross-culturally due to different cultural norms.
Therefore, we encourage future research to extend our work by investigating different communities
following a similar pilot test (as explained in Section 3.1) to ensure that chosen topics and names
are in line with the gender perceptions of the targeted community.
Moreover, to exclude confounding variables such as participant assertiveness, we deployed our

study in a controlled environment (one participants at a time). This is atypical for many online
settings. We aim to explore the effect of synchronous interactions in an online setting in future
work. Furthermore, the quiz we deployed utilised only objective questions as we aimed to investigate
consequences of conformity in terms of answer correctness. Future research could expand our
findings to subjective questions to explore the possible effects of gender-stereotypes on conformity.

7 CONCLUSION
Social conformity is a powerful social phenomenon in which individuals adjust their behaviour and
opinions to agree with an opposing majority. While previous work has investigated conformity and
its determinants in online group settings, the effects of gender and related stereotypes on online social
conformity remain underexplored. This study investigated the effects of group gender composition
and participant gender across both neutral and stereotypically perceived masculine (sports) and
feminine (fashion) questions on conformity in an online quiz. We compared results across three
conditions to evaluate the strength of different gender cues: a control condition where participants
were oblivious to the gender of their peers; a condition displaying stereotypical masculine and femi-
nine names of their peers; and finally a condition displaying peers using stereotypical masculine and
feminine silhouette avatars. Our findings establish that individuals are receptive to subtle gender cues
available in online group settings, andmake (often incorrect) assumptions of their peers’ competency
based on prevailing gender-stereotypes, especially when making decisions in uncertain situations.

We conclude our workwith a discussion on the implications of our findings in designing for online
group settings, with minimum exposure to stereotypical gender biases. We suggest that designers
carefully consider whether displaying gender and other user cues is relevant and value-adding from
the perspective of end-users as well as the platform.We recommend against the use of gender cues
such as binary-gendered avatars (especially in situations where group members could perceive the
competency of others based on gender). Instead, we support using alternatives devoid of gender cues
such as identicons, avatars with user initials, or site specific avatars, to ensure unbiased discussion
and decisionmaking.We encourage futurework to explore similar effects on online social conformity,
with regard to other aspects of a person’s identity that can lead to stereotype-based conformity, such
as age, race, and ethnicity.
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Chapter 7

Online Social Presence as a
Determinant of Conformity

7.1 Introduction
Social presence - i.e. the sense of being connected to others - is one of the most frequently
investigated contextual determinants of conformity in both physical and CMC group
settings (see Table 2.2). More importantly, it is the only determinant to be investigated
more often in CMC groups than in physical groups (see Table 2.2). This is not surprising
as social presence is more relevant in CMC groups - where it is a variable that can
be controlled through platform design - in contrast to face-to-face groups where it is
implicit to a great extent. Additionally, social presence is multi-faceted in nature and
hence has been investigated across di�erent aspects - including but not limited to - user
representations [89, 103], interactivity [97, 111], response visibility [106] in CMC groups.
However, these studies have focused on only one aspect of online social presence at a
time, whereas in realistic online groups they are more likely to manifest simultaneously.
Furthermore, as the level of perceived social presence moderates user receptiveness to
social pressure [156], it is vital to investigate e�ects of online social presence alongside
other contextual and personal conformity determinants.

In this chapter we extend prior work by investigating the compound e�ects of online
user representations (generic vs. user-speci�c avatars to represent users), interactivity
(discussion vs. no discussion after exposure to group answers) and response visibility
(private vs. public �nal responses) - on user conformity behaviour in an online group quiz.
Moreover, we investigate the impact of social presence in both objective and subjective
quiz questions, as individuals are opposed and supported by majorities and minorities
of di�erent sizes, while also accounting for their con�dence on personal answers - to
quantify e�ects of social presence in relation to other conformity determinants.

Our results indicate a statistically signi�cant interaction e�ect between the level of
interactivity and response visibility on the platform, and no other main e�ects from the
three aspects of social presence considered. More speci�cally, highest user conformity is
observed in the presence of peer discussion (higher interactivity) and public responses
(higher response visibility), and lowest in the absence of these two factors. Additionally,
we note more frequent user conformity in objective than subjective quiz questions, when
users indicate low con�dence on initial answers, and are contradicted by larger than
smaller majorities - corroborating �ndings of Articles I, II & III.

Informed by our �ndings, we set forth several design implications - that we describe
in detail in the attached publication, Article IV. We show that designers can manipulate
the level of interactivity and the visibility of user responses on online group platforms
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to manage perceived online social presence - which consequently controls perceived
conformity pressures. This allows platform designers to encourage conformity where
desired (e.g. online support groups [154]) by increasing interactivity and visibility of
user responses. Alternatively, they can also reduce perceived social presence - and hence
susceptibility to social conformity pressures - by limiting interactivity and response
visibility among users, in situations where adverse e�ects of conformity are likely (e.g.
online learning platforms [19, 81]).

7.2 Article IV
Copyright is held by the authors. Publication rights licensed to ACM. This is the authors’
version of the work. It is posted here for your personal use. Not for redistribution. The
de�nitive Version of Record was published in:

Wijenayake, S., Van Berkel, N., Kostakos, V., Goncalves, J. (2020). Quantifying the E�ect
of Social Presence on Online Social Conformity. Proceedings of the ACM on Human-
Computer Interaction, 4(CSCW1), 1-22. https://doi.org/10.1145/3392863.

Ethics ID: 1954591, The University of Melbourne Human Ethics Advisory Group.
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Social conformity occurs when individuals in group settings change their personal opinion to be in agreement
with themajority’sposition.While recent literature frequently reportsonconformity inonlinegroupsettings, the
causes for online conformity are yet to be fully understood. This study aims tounderstandhowsocial presence i.e.,
the sense of being connected to others via mediated communication, influences conformity among individuals
placed in online groups while answering subjective and objective questions. Acknowledging its multifaceted
nature, we investigate three aspects of online social presence: user representation (generic vs. user-specific
avatars), interactivity (discussion vs.no discussion), and response visibility (public vs. private). Our results showan
overall conformity rate of 30% andmain effects from task objectivity, group size difference between the majority
and theminority, and self-confidence onpersonal answer. Furthermore,we observe an interaction effect between
interactivity and response visibility, such that conformity is highest in the presence of peer discussion and public
responses, and lowest when these two elements are absent. We conclude with a discussion on the implications
of our findings in designing online group settings, accounting for the effects of social presence on conformity.
CCS Concepts: • Human-centered computing → Empirical studies in collaborative and social com-
puting; Empirical studies in HCI .
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1 INTRODUCTION
Conformity is awidely observed social phenomenonwhere individuals adjust their personal opinions
to be in line with the group’s expectations in an attempt to be ‘liked’ within the group (normative
influence) or to be considered ‘right’ (informational influence) [2, 16]. While conformity was initially
studied in face-to-face settings, understanding its mechanisms in online settings is becoming in-
creasingly important, primarily given that a growing range of societal interactions are nowmediated
through online technologies [10, 51].
Moreover, there is an increasing interest in online social conformity in the recent HCI/CSCW

literature. Individuals are seen to conform to contradicting opinions andnorms set bymajoritieswhen
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discussing political and social issues on social media [43, 44], when completing online quizzes [6, 67]
and visual judgement tasks [29], and when commenting on online news websites [60]. However,
limited research has been undertaken to understand what triggers conformity in online settings.
Furthermore, as online groups are inherently dissimilar to face-to-face groups due to reduced social
contextual cues and the lack of physicality in online communication [45], previous work on well-
understood determinants of face-to-face conformity (such as majority group size [3, 30, 54], task
objectivity (objective or subjective nature of the task) [2, 7, 17], and self-confidence [11, 61]), may not
be of relevance in online group settings. Thus, further work is required to systematically investigate
whether and how aforementioned determinants of face-to-face conformity manifest in online group
settings, as an initial step towards fully understanding online social conformity.
Furthermore, as conformity is a form of social influence, the effect of social presence i.e., the

awareness of and the sense of being connected to others via mediated communication [58], on
online conformity behaviour has been an interest in recent literature [33, 37, 47]. However, the
aforementioned studies limit their focus to only one aspect of online social presence (such as user
representation [47], level of interactivity [33] or response visibility [37]), where as in realistic online
settings these aspects are more likely to manifest together (e.g., online discussions usually involve
certain user representations). Thus, in this study, we contribute to the existing literature by investi-
gating the compound effects of three aspects of online social presence – user representation (generic
vs. user-specific avatars), interactivity (discussion vs. no discussion) and response visibility (public
vs. private responses) – on online conformity behaviour. Moreover, we investigate the effect of social
presence in both objective and subjective quiz tasks, as individuals are challenged by majorities
of different group sizes, while also accounting for their level of self-confidence to provide a wider
understanding of online conformity determinants in comparison to existing work.
Our results reveal main effects from task objectivity, group size difference (difference between

the majority group size and the minority group size), and initial self-confidence of the participant.
We observe higher conformity in objective questions than in subjective questions, contradicting the
findings of offline social conformity [7], likely due to the inherently lower social presence in online
settings. We also note that larger majorities are more influential than smaller ones as previously
suggested by both offline [3, 20, 54] and online [42, 65, 67] conformity literature. Moreover, partic-
ipants are more likely to conform to the majority when they are less confident or uncertain of their
initial answers, expanding the implications of existing literature on self-confidence and conformity
in face-to-face groups [11, 61] to online settings.

While we do not observe main effects for the three aspects of social presence manipulated in this
study,wenote a statistically significant interaction effect between interactivity and response visibility.
Conformity peaks in the presence of peer discussion andpublic responses, and remains at nominal lev-
els in their absence. Thus, our findings imply that in addition towell-known conformity determinants
such asmajority size, task objectivity, and self-confidence, the level of social presence facilitated in an
online settingplays amajor role inusers’ conformitybehaviour,making themespecially susceptible to
normative influences.We furtherdiscusshowthismaybedesired in settingswhere encouraginggroup
norms is important (e.g., online support groups [56, 57]), while it may have detrimental effects when
conformity is not desired (e.g., online learning environments [6]). Thus, our findings should be taken
into considerationwhendesigning for online group settings in order to promote positive interactions.

2 RELATEDWORK
In 1955, Asch set out to investigate the effect of peer opinions on individual judgements in face-to-
face group settings [3]. He employed a simple ‘line matching’ experiment, where for a significant
number of responses (36.8%) participants conformed to a clearly incorrect yet unanimous majority,
establishing the susceptibility of individuals in group settings to conformity influences. Subsequently,
DeutschandGerard [16] replicatedAsch’s experiment to reveal twomotivesbehindgroupconformity:
normative and informational influences. They described that individuals conform to the majority
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either with the intention of agreeing to their positive expectations (normative influence) or because
they perceive information obtained from others to be more accurate evidence of a given situation
than their own knowledge (informational influence). The notion of normative influence was further
explained in [14, 38] as the inclination to ensure one’s membership in a group, and seeking direction
from the majority in uncertain situations as a manifestation of informational influences [13, 38].
Even though seminal social conformity literature is based on offline groups, owing to the recent

movement of human societal interactions towards online platforms (e.g., social networks, learning
platforms, discussion forums, support groups) [10, 21, 40, 51, 63], a growing number of HCI/CSCW
researchers have sought to investigate the manifestation and implications of social conformity on
online group settings as described below.

2.1 Online Social Conformity
Recent literature suggest that social conformity has diverse manifestations in a wide variety of
online settings [6, 29, 43, 44, 56, 60, 69]. For instance, a study by Zhu et al. [69] investigated how
individuals adjust their online choices when challenged by recommendations from other users. The
study required participants to chose between two options, with andwithout the knowledge of others’
preferences. They observed that an individual’s choices in an online setting can be significantly
swayed by others’ opposing recommendations. Similarly, Maruyama et al. [43] note that people tend
to adopt the majority’s opinions when discussing social issues on online social networks, even when
they are unaware of the users who are posting the content. Another study highlighted that users
whowere actively involved in Twitter during a televised political debate weremore inclined to adjust
their voting choice to support the majority sentiment on Twitter, further establishing the presence
of social conformity in online settings [44].

Literature also provides evidence of the negative consequences of social conformity in certain on-
line settings. For instance, Beran et al. [6] note that students who saw peer answers when completing
an online quiz frequently conformed to the majority’s answers, and obtained fewer correct answers
compared to students who answered the quiz independently. A similar study by Hullman et al. [29]
further emphasised the effect of social information (i.e., the notion that we tend to believe things
more when we see others doing them) on the accuracy of a simple visual judgement task completed
byMechanical Turk users. They highlight that seeing biased and incorrect social information led
to more errors, which could eventually nullify the expected benefits of collective intelligence.

However, online social conformity is not without its potential benefits. For example, Sukumaran
et al. [60] highlight how normative influences can be used in online news websites to encourage
high quality and ‘thoughtful’ contributions from its users. They note that when initial comments
are of high quality, subsequent participants were also encouraged to contribute with similar effort.
Similarly, previous work has shown that conforming to the acceptable conventions of behaviour
and linguistic norms improved the sense of belonging and security within an online mental health
support group, so that sensitive issues could be openly discussed [56].
The aforementioned literature indicates both positive and negative implications of online social

conformity. We therefore argue that a thorough understanding of factors influencing this social
phenomenon is critical to ensure that future online platforms facilitating social interactions are
designed accounting for possible conformity effects. Therefore, we next summarise the existing
literature on major determinants of social conformity as seen in both offline and online settings.

2.2 Determinants of Social Conformity
2.2.1 Majority Size. The majority group size (or the number of influential sources) on conformity
behaviour has been popularly researched in offline groups and several theories have been put forward.
For instance, Asch [3] observed that against a minority of one, the influential power of the majority
increased until its third member, while adding a fourth member to the majority did not increase its
conformity influence. Alternatively, Latané [34] proposed that while larger majorities have greater
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impact, the added impact is smaller for each additional group member. Similarly, the notion that
larger majorities lead to higher conformity was further confirmed in subsequent studies [30, 46, 54].
However, the above studies considered unanimous majorities against a minority of one (participant)
and did not account for the possibility of having larger minorities – which is typically the case in
realistic online group settings.

Furthermore, a study by Lowry et al. [42] compared conformity behaviour across two group sizes
(groups of three and six members) in both face-to-face and computer-mediated communication
(CMC). They highlight that while conformity effects heightened in both conditions as the majority
group size increased, the effect was lowered in the computer-mediated condition. Moreover, Walther
et al. [65] investigated the effects of majority and minority group sizes on conformity in CMC group
settings. Interestingly, their results show that the presence of minorities disturbing the unanimity of
the group reduce the impact of themajority group size on conformity.However,while the significance
of majority and minority group sizes on conformity behaviour has been suggested in the current
literature, it is yet to be thoroughly investigated in an online setting.
2.2.2 Task Objectivity. Literature suggests that task objectivity can also play a significant impact
on conformity behaviour. While conformity was initially tested in tasks of objective nature with
an obvious correct answer [3, 16], researchers were later interested in investigating how conformity
manifests in tasks of subjective nature. For instance, Ferguson [17] observed conformity in tasks of
attitudinal nature. Subsequently, Blake et al. [7] compared conformity effects across objective and sub-
jective tasks. The authors note that higher conformitywas observed in subjective tasks in comparison
to objective tasks, as a result of highernormative influences in physical groups. Theyhighlight that the
motivation to achieve correct answersmay have outweighed the appeal of conforming to an incorrect
majority in objective questions. However, further work is required to understand whether and how
objective and subjective questions may differ in eliciting conformity behaviour in online settings.
2.2.3 Self-confidence. Several studies have also investigated the effect of participant confidence
on conformity behaviour [11, 61]. Their results in unison emphasise a negative relationship between
self-confidence and conformity [11, 61]. This notion is in line with Deutsch and Gerard’s view of in-
formational influences, which suggests that individuals conform to the majority seeking the ‘correct’
response in uncertain situations [16]. However, the impact of self-confidence on social conformity
is yet to be understood in online group settings.
2.2.4 Social Presence. Social presence has been described in the literature as the the awareness of
and the sense of being connected to others via mediated communication [58]. It has also been defined
as the ability of individuals to project themselves socially and emotionally as ‘real’ people inmediated
communication [19, 23]. Furthermore, Short et al. [58] explained that social presence facilitated by
a medium depends on its ability to convey the presence of the communicators through verbal and
non-verbal cues. Despite the early perception that CMC is impersonal due to the absence of social
context cues, results of subsequent studies contradicted this notion [23, 24, 62]. These studies further
emphasised that online social presence is a complex, multifaceted concept which manifests itself
across multiple dimensions (e.g., social context cues, interactivity and privacy), each with its own
variables (e.g., interactivity could be measured in terms of timely responses, communication style,
formality of language etc.) [24, 62].

Subsequently, a study exploring the impact of different communicationmediums (e.g., face-to-face,
telephone, chat, and email) on perceived social presence and interpersonal perceptions, identified that
people aremore likely to behave in amanner to be liked by others in a richer communicationmedium
eliciting higher social presence [15]. More recent literature has built on this notion to understand the
impact of different aspects of online social presence (such as user representation, interactivity, and
response visibility) on social conformity. For example, previous work has observed that online user
representations (a social context cue) withmore anthropomorphic (human-like) features encouraged
higher social attractiveness and trustworthiness of online interaction partners, leading to higher
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conformity in online group settings [22, 37]. This behaviourwas further explained inwork byNowak
and Biocca [47], describing how the agency (the perception of communicatingwith a computer agent
or a human being) and anthropomorphism offered by online user representations could significantly
influence users’ perceptions of social presence. Researchers highlight that participants reported
higher social presencewhen representationsweremore realistic, human-like (high anthropomorphic)
and perceived to represent a real human being. However, the online user representations used in
the above studies were stereotypically gendered (which may also pose a significant impact on online
conformity behaviour [35, 36, 67]) and are outdated (e.g., [37] compared text boxes against, stick
figures and animated characters). Thus, further work is needed to explore the generalisability of
these observations to more modern user representations.

Interactivity is another major dimension of online social presence [62], and has been investigated
with regard to online social conformity. For example, Laporte et al. [33] compared conformity be-
haviour in participants answering an online quiz under two conditions: in a unidirectional setting
where participants could see the answers of others alongside their profile pictures (no interaction),
and in a bidirectional setting where participants were connected through a live video chat, capable of
freely communicating with each other. They note higher conformity among participants in the live
video condition, confirming the notion that individuals are more likely to conform in online settings
with higher interactivity. Moreover, literature also supports the notion that online discussions could
elicit both normative and informational influences leading to changes in an individual’s opinions [49].
Furthermore, the impact of response visibility (i.e., whether user responses are visible to others

or not) has been an interest within conformity research. The literature notes that conformity is
considerably higher when users are informed that their responses are visible to the group (public) in
comparison to situations where user responses are private [37]. Deutsch and Gerard [16] explained
that being aware of others in public conditions leads to participants being susceptible to normative
influences, in addition to the informational influences observed in private conditions.
While the impact of user representation, interactivity, and response visibility on online social

conformity has been investigated independently, existing work does not account for their interac-
tion effects, despite their likelihood to manifest simultaneously in realistic online settings. Thus,
further work is required to investigate the impact of their interaction effects on online conformity.
Moreover, it is possible that the effect of social presence on online conformity also depends on other
well-known determinants such as majority group size, task objectivity and self-confidence, which
is yet to be thoroughly investigated. Thus, in this study we aim to systematically examine how the
aforementioned aspects of social presence impact online conformity behaviour in both objective
and subjective tasks, with different majority – minority group compositions, while also accounting
for effects of self-confidence.

3 METHOD
To investigate the effect of social presence on conformity behaviour in an online setting, we manip-
ulate the level of social presence in terms of user representation (generic vs. user-specific avatars),
interactivity (discussion vs. no discussion), and response visibility (public vs. private responses). To
control these variables of online social presence, while simulating a plausible online group setting
where users are required to make judgements, we deployed an online multiple choice questions
(MCQ) quiz containing both subjective and objective questions. MCQ quizzes are frequently used
in online social conformity experiments [6, 33, 53, 67, 68] as they enable the simulation of a clear
group majority and a minority while placing the participant in both these groups.

3.1 TheQuiz
The online quiz contained 18 multiple choice questions (9 objective and 9 subjective questions). The
objective questions were extracted from both existing literature [67] and popular online question
repositories suchas Sporcle andBritannica,whichhavebeenpreviouslyused in [67, 68] to extract quiz
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Fig. 1. Steps followed during the quiz by participants. Step 1: Initial answer and confidence, Step 2: Peer
answers, Step 3: Peer discussion, Step 4: Update answer and confidence, Step 5: Response visibility

questions. This ensured that questions were only included if they were based on topics considered as
general knowledge within the community considered for this experiment. Previous work investigat-
ingonlinesocial conformity throughquizzeshavealsoutilisedgeneralknowledge topics in theirexper-
iments [33, 53, 67, 68].The subjectivequestionswereextracted fromanarticle inThoughtCo.outlining
debating topics for high school students. We ensured that no overly sensitive topics were discussed
in the quiz. A complete list of questions utilised in the quiz is included as supplementary material.

Participants followed the structure illustrated in Fig. 1 to complete the quiz. First, the participant
is instructed to select their personal answer and rate their confidence on the chosen answer as
illustrated in Step 1 of Fig. 1. Self-reported confidence levels were denoted using a scale ranging
from 0 – 100 with higher values representing higher levels of confidence. Subsequent to submitting
their initial answer and confidence, the participant is shown a fabricated list of peer answers as
chosen by four other participants completing the quiz (along with either generic or user-specific
avatars as shown in Step 2(a) and Step 2(b) in Fig. 1). The fabricated peer answers were dynamically
generated by our software to show the distribution of votes from other participants across a clear
majority and a minority, while placing the participant in either group. The participant’s answer was
highlighted for convenience. This notion of using fabricated peer answers to investigate online social
conformity was motivated by recent literature on conformity [53, 67, 68]. The next step determined
the level of interactivity (discussion vs. no discussion) facilitated during the study. Participants in
discussion conditions were given two minutes to discuss the group answers and their justifications
with ‘peers’ through a real-time and text-based group chat as shown in Step 3 of Fig. 1. In reality,
confederates of the researchers were used to simulate ‘peer’ discussions based on a predetermined
script. Subsequently, all users were given the opportunity to change their answer option and/or
confidence to finalise their answer (Step 4). Next, the response visibility (i.e., whether or not the final
answers are visible to the rest of the group) wasmanipulated as shown in Step 5 of Fig. 1. Participants
in public conditions were shown the final answers of the group with changed answers highlighted
in red. After viewing the group’s final answers, the user is taken to the next question.

Proc. ACMHum.-Comput. Interact., Vol. 4, No. CSCW1, Article 55. Publication date: May 2020.



Quantifying the Effect of Social Presence on Online Social Conformity 55:7

3.2 Group Composition
We chose an overall group size of five users (i.e., the size of the majority and the minority sums up
to five) to investigate the effect of different majority – minority group distributions as illustrated
in Fig. 2. While participants were informed that they will be connected with four peers to complete
the quiz, there was only one real participant completing the quiz at any given time. Previous work
investigating social conformity in both face-to-face and online groups has employed a similar group
size [7, 16, 30, 37].
During the quiz, group answers were fabricated such that the participant was evenly placed in

the majority (see group compositions (b) and (c) in Fig. 2) and in the minority group (see group
compositions (d) and (e) in Fig. 2). We also simulated group consensus (in two questions) to provide
a sense of authenticity to the peer answers. Moreover, we ensured that each group combination was
equally tested against topics of both objective and subjective nature.

Fig. 2. Overview of group compositions investigated in the quiz (participant highlighted in red).

3.3 Social Presence
The main objective of this study was to investigate the compound effects of online social presence
amidst other well-known determinants of conformity. Thus, we manipulated online social presence
using three variables – user representation (generic vs. user-specific avatars), interactivity (discussion
vs. no discussion) and response visibility (public vs. private responses) – which resulted in a 2 x 2 x
2 experimental design (8 conditions). Participants of each experimental condition interacted with a
unique combination of the aforementioned interface elements. For example, participants assigned to
the generic x discussion x public condition were represented using a single generic avatar, discussed
answers with peers via a group chat, and saw final group answers, whereas participants in the
user-specific x no discussion x private condition were denoted using user-specific avatars and did not
see a group chat or final group answers. We now describe these experimental conditions in detail.

3.3.1 User Representation. User representations are important social context cues contributing
to the perceived social presence in online settings [62]. In this study we investigate the impact of
two commonly used online user representations: generic and user-specific avatars. In generic avatar
conditions, a commonly used gender-neutral avatar is assigned to all the five users alongwith generic
usernames such as "User 1" and "User 2" to differentiate between participants (see Step 2(a) in Fig. 1).
Alternatively, in the user-specific avatar conditions, users are assigned dynamically generated avatars
including the first letters of their first and last names (e.g., John Doe is represented by JD as shown
in Step 2(b) in Fig. 1).

We highlight that our choice of user representations is based on literature explaining how agency
and anthropomorphism associated with different online user representations could impact social
presence in virtual group settings [22, 37, 47]. Based on the evidence provided in literature we
hypothesise that user-specific avatars with user initials convey a stronger sense of being connected
to a ‘real’ human being, than a single generic avatar with computer generated usernames. Moreover,
the practice of assigning a default generic avatar to users is common in online social networks such
as Twitter and YouTube and even in Learning Management Systems such as SAP Litmos and Do-
cebo, where user decisions are likely to be influenced by others. Alternatively, some popular online
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platforms such as Google use user-specific avatars with user initials to represent them. The user
representations used in this study are purposefully devoid of explicit user cues (such as gender, name,
or age) to avoid confounding effects on online social conformity [12, 32, 35, 36, 39, 67].

3.3.2 Interactivity. We consider two levels of interactivity in this study: discussion and no discussion.
This determines whether participants are given an opportunity to engage in a discussion with peers
after viewing their answers (i.e., discussion) or not (i.e., no discussion).
In discussion conditions, users are informed that after being shown the peer answers, they will

be given twominutes to discuss their answers and rationale behind selecting it, with others in the
group as shown in Step 3 of Fig. 1. However, as we recruited only one participant per session, four
confederates of the researchers pretended to be users participating in the quiz, to simulate a group
discussion. The confederates engaged in the group discussion based on a script, dynamically created
by the software for each question based on the fabricated answer distribution. Confederates have
been used to simulate real users in previous work investigating social conformity in both face-to-
face [7, 16, 30] and online [33] group settings. Alternatively, in no discussion conditions, participants
are only shown the fabricated answer list of the group members. They are not subsequently given
an opportunity to engage in a group discussion, and are directly taken to Step 4 of Fig. 1.

3.3.3 Response Visibility. After the peer answers are shown, participants are given the opportunity
to update their answers and/or confidence prior to submitting their final answers (see Step 4 of Fig. 1).
Response visibility determines whether the final answers are visible to the group (i.e., public) or
not (i.e., private). Participants in the public conditions are informed prior to the quiz that their final
answers will be visible to the group. Therefore, they are shown the list of updated answers of the
group before moving to the next question, with updated answers highlighted in red as shown in
Step 5 of Fig. 1. Moreover, to ensure that participants in public conditions are not suspicious of the
authenticity of the answers, in 50% of the questions where at least one other simulated participant
was placed in theminoritywith orwithout the user (e.g., see (b), (c) and (d) in Fig. 2), the said simulated
participant changed their answer to that of the majority.

Alternatively, participants in private conditions are told that their final answers will not be visible
to others in their group, and are taken to the next question upon submitting their final answers.

3.4 Participants and Procedure
We recruited 64 participants (32 men and 32 women) from different educational backgrounds which
included engineering, science, marketing, management, arts and architecture fields. All participants
were between 19 – 36 years of age and were recruited through our university’s online notice board.
Participants were equally distributed among the 8 experimental conditions with an equal number
of men and women participating in each condition.

The study was conducted in a laboratory with one participant per session, under the supervision
of a researcher. Participants were informed that they would be taking part in an online quiz together
with four other participants. As the true purpose of the study could not be disclosed prior to the
quiz as expected in studies investigating conformity behaviour [59], we explained that the study
was motivated by the increasing use of online learning platforms and that we intend to investigate
the performance of students in online quizzes. No other information triggering a competing or
cooperative relationship between the participants was provided.

Before starting the quiz, participants completed an online formwhich collected their self-disclosed
gender, age, and educational background. Upon submitting their demographic details, participants
were randomly assigned to an experimental condition. The steps followed by the participant, and
the interface they interacted with, depended on the condition they were assigned to as illustrated in
Fig. 1. For instance, only participants assigned to discussion conditions, were shown an online group
chat area and were greeted by a conversational agent named ‘QuizBot’. This chat area was not visible
to participants in no discussion conditions. Alternatively, participants in no discussion conditions
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were given textual, step-by-step instructions through the study software (with no involvement of
the researchers) prior to initiating the quiz.

The ‘QuizBot’wasutilised indiscussion conditions to regulate groupdiscussions (see Fig. 3)without
the involvement of a researcher. The absence of a researcher closely replicates realistic online group
settings, while also reducing the Hawthorne effect, a crucial aspect in conformity research [1, 66].
The bot also signalled the participants when to start the discussion after viewing the peer answers
and displayed the remaining time left for discussion, to ensure that group discussions were restricted
to the allocated time frame of two minutes per question. The group chat was automatically disabled
by the bot after the allocated time, and the users were prompted to the next step. Furthermore, the
‘QuizBot’ provided confederates regular updates on what the participant was doing before and after
the discussion (i.e., answering the question, changing the answer after the discussion etc.), displayed
the fabricated list of peer answers, and provided them prompts of the discussion points based on
a predetermined script to minimise confusion and error.

Fig. 3. QuizBot providing initial quiz instructions and informing participant status in the discussion conditions.

Upon completion of the quiz, participants participated in a brief semi-structured interview. The
interview was arranged as follows. First, participants were asked for general thoughts on their
experience participating in the study, to identify if they were suspicious of the authenticity of other
participants. Subsequently, we inquired whether they changed their answers during the quiz and
what factors contributed towards such behaviour.Wewere also interested inwhether theyweremore
inclined to change their answers in certain types of questions, to understand how task objectivitymay
affect their behaviour. Participants were also questioned about the impact of discussion, response
visibility and user representations they were exposed to, to determine whether and how these three
aspects of online social presence affected their conformity behaviour. Subsequently, we debriefed
our participants on the true objective of the study. Participants were then given the opportunity
to withdraw their participation and data collected during the study, if desired. All our participants
consented to the use of the data collected, even upon revealing the study’s true objective.

The experimental designwas approved by the Ethics Committee of our university. The experiment
lasted for approximately 60 – 90 minutes per participant depending on the experimental condi-
tion they were assigned to, including briefing, completing the quiz, and the final interview. Each
participant received a $20 gift voucher for participation.
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3.5 Preliminary Study
Prior to the experiment, we conducted a preliminary study with 10 men and 10 women, where
participants were asked to answer the same set of MCQs along with justifications for their answers.
We obtained a total of 360 responses from the preliminary study. Next, we arranged the four answer
options in eachMCQbased on a descending order of the number of votes they received during the pre-
liminarystudy, todetermine themostpopularlychosenanswers foreachquestion.Thisorderwas later
considered alongwith the answers chosen by the participants in themain experiment, to dynamically
determine the positioning of themajority and theminority groupswhen fabricating peer answers. For
instance, in thequestion shown inFig. 1 (“What is the largest country in theworld (byarea)?”), “Russia”
and “Canada” were the top two answers chosen by the preliminary study participants. Thus, when a
participant in themain study selected “Russia” as their initial answer, our software dynamically fabri-
cated thepeer answers placing “Canada” in a clearmajority. The sameapproachwasused todecide the
minority’s answer, when participants were placed in the majority. This ensured that the majority or
the minority was always placed in a plausible answer option, regardless of being correct or incorrect.

Moreover, the justifications provided by participants in the preliminary study were used to create
a script which was used by confederates to support their answers during the main experiment (in
discussion conditions). This ensured that all justifications provided by the confederates simulating
participants, closely represented how the considered community perceived the topic in question. This
was especially crucial in the subjective questions. For objective questions, we chose justifications
that could be used with all four of the answer options (e.g., “Canada/Russia/China/USA is huge! I also
remember this fact from my geography class in high school.”), and were counterbalanced among
the four options during the experiment. We ensured that the justifications used in the final script
did not include any obvious personal cues (such as gender or age) which could result in confounding
effects on social conformity [12, 32, 55]. None of these explanations were explicit on the confidence
level of the ‘participant’, or displayed uncertainty in the chosen answer. For instance, in the question
shown in Fig. 1 the explanations provided by confederates could be as follows:

Confederate 1: “I remember from the world map thatCanada is the biggest country in the world.”
Confederate 2: “Canada is huge! And because it covers the most area as compared to other
countries.”
Confederate 3: “I have read about this. Also by judging from remembering the relative size of
Canada on a map of the globe.”
Confederate 3: “I remember this asCanada from geography in high school and a rough memory
of the world map.”

4 RESULTS
All 64 participants answered 18 questions each, which resulted in a total of 1152 responses. Of these,
participants were placed in the minority in 512 responses and in the majority or in a consensus in 640
responses (equally distributed among objective and subjective questions), to avoid drawing suspicion
to the plausibility of the fabricated peer answers. On that note, we emphasise that our intention
was not to compare results between majority and minority responses, but rather to investigate the
impact of social presence on conformity across a diverse range of group compositions.

Upon displaying the fabricated peer feedback, participants were given the opportunity to:
• Change both initial answer option and confidence level.
• Change only their initial answer option.
• Change only their initial confidence level.
• Make no change to their initial answer.

Participantschanged their initial answerand/orconfidenceat leastonceduring thequiz, resulting in
a total 431 changed responseswithanaverageof 6.7 changes (𝑆D=4.1) perparticipant. Fig. 4 illustrates
the distribution of the participants’ post-feedback responses, when their answer was supported by
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a minority, or by a majority during the quiz. Participants were more inclined to change one’s answer
(with or without a change in confidence) when placed in a minority (in approximately 34% of the
minority responses). On the other hand, being placed in the group majority was more likely to result
in an increase in participant’s self-confidence on selected answer (in approximately 28% responses).
Thus, these results establish that participants changed their answers post feedback, not randomly
but due to the influence of the predictors we considered, confirming the validity of our results.
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Fig. 4. Distribution of minority and majority responses across the four post-feedback response types.

4.1 Model Construction
For the purpose of this study, we define conformity as the act of changing one’s answer to that of
the majority. Our results show that 55 participants conformed at least once during the quiz, resulting
in 152 conformity responses (approximately 30% conformity), with an average of 2.4 conformity
responses (𝑆D = 1.6) per participant. We then investigated the impact of the following ten predictor
variables on the conformity behaviour of our participants. For our model construction, we only
consider the responses of participants when placed in a minority, as the dependent variable was
determining conformity behaviour.
• Majority size: Size of the majority (possible values: 3 or 4).
• Minority size: Size of the minority (possible values: 2 or 1).
• Group size difference: Difference between the majority group size and the minority group size
(possible values : 1 or 3).

• User representation: The avatar used to represent users in the online platform (possible values:
generic or user-specific).

• Interactivity: Whether or not users were given an opportunity to discuss peer answers with the
group (possible values: discussion or no discussion).

• Response visibility: Whether or not the final group answers were visible to others (possible
values: public or private).

• Task objectivity: Subjective or objective nature of the question.
• Initial confidence: Participant’s confidence in answer prior to revealing peer answers (ranging
from 0 to 100).

• Gender: Participant’s self-disclosed gender.
• User ID: An unique identifier assigned to a given user during the quiz.

We used the R package lme4 [5] to perform a generalised linear mixed-effects model (GLMM) anal-
ysis of the relationship between the aforementioned variables and participant conformity. A GLMM
allows us to identify the effect of a set of predictor variables on an outcome variable (conformity)
while following an arbitrary (i.e., possibly non-normal) distribution. We specified participant (User
ID) as a random effect to account for individual differences in our model.
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All statistically significant predictors included in the final model (following model selection
through incremental removal of variables based on their predictive power) are shown in Table 1.
We perform a likelihood ratio test with the null model [8] and find that our model is statistically
significant (𝜒2 = 188.98, p<0.001) and explains 41.8% of the variance in accuracy (R = 0.65, R2 = 0.42).
To ensure the validity of the model, we check for the existence of multicollinearity. Our predictors
report a variance inflation factor between 1.05 and 1.46, well below the often-used threshold of 5
to detect multicollinearity [25].

Predictor Coefficient P-value
Task objectivity (objective) 1.92 < 0.001
Group size difference 0.69 < 0.001
Initial confidence -0.04 < 0.001
No discussion : private -1.15 0.017
No discussion : public -1.13 0.017
Discussion : private -0.97 0.039

Table 1. Effect of statistically significant predictors on participant conformity. The sign of the coefficient (+/-)
denotes the direction of the relationship between the predictor and conformity behaviour. Absolute value
of the coefficient determines the effect size.

Weobserve statistically significantmain effects of task objectivity (see Fig. 5), group size difference
(see Fig. 6), and initial confidence of participants (see Fig. 7), while the level of interactivity (discussion
vs. no discussion) and response visibility (public vs. private) demonstrate a statistically significant
interaction effect on conformity behaviour (see Fig. 8). No effect was observed for participant gen-
der or user representations used in this experiment. Next, we present a more detailed look at the
significant features.

4.2 Task Objectivity, Group Size Difference and Initial Confidence
Our results show that the task objectivity (objective or subjective nature of the task) had the strongest
effect on conformity behaviour. Out of the 152 conformity responses, 120 responses were related
to objective questions (79%) while only 32 responses were related to subjective questions (21%),
suggesting that participants were more inclined to conform to the majority’s answer in objective
questions than in subjective questions. We illustrate the likelihood of participants conforming to
the majority’s answers in subjective and objective questions in Fig. 5. We note that in subjective
questions, participant conformity ranged between 0 – 50% with a median value of 0%, while in
objective questions the value ranged between 0 – 100% with a higher median value of 50%.
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Fig. 5. The likelihood of participants conforming to the majority in subjective and objective questions.
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Moreover, the group size difference between themajority and theminority displayed a statistically
significant main effect on conformity behaviour. We illustrate this relationship in Fig. 6 as a density
plot, which shows the distribution of participants’ likelihood of conforming, when the group size
difference between the majority and the minority was 1 (majority of 3 vs. minority of 2) and 3
(majority of 4 vs. minority of 1). We note that the curve representing conformity behaviour when
the group size difference is at 1, is left-skewed (with a mean of 24% and a median of 25%), whereas
the curve representing conformity behaviour when the group size difference is at 3, is right-skewed
(with a mean of 35% and a median of 25%), suggesting that participants are more likely to conform
to the majority when the difference between the groups is higher.

Fig. 6. The distribution of the likelihood of participants conforming to the majority against the considered
group size differences. The solid vertical lines denote the mean likelihood to conform in each case.

Furthermore, our results show that individuals who display higher confidence on their initial
answers are less likely to be influenced by the majority as demonstrated by the distribution of initial
confidence levels of participants across non-conforming and conforming responses in Fig. 7. While
the initial confidence level of participants ranges between 0 – 100 in both non-conforming and
conforming responses, the median initial confidence values is at 80 and 55 respectively.
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Fig. 7. Distributionof initial confidencevaluesofparticipantsacrossnon-conformingandconformingresponses.

4.3 Social Presence
We manipulated the social presence facilitated by the platform using three variables: user repre-
sentation, interactivity and response visibility. While we do not find statistically significant main
effects for each aspect, we note a statistically significant interaction between the level of interactivity
(discussion vs. no discussion) and response visibility (public vs. private). The interaction effect be-
tween interactivity and response visibility results in four levels of social presence: discussion:public,
discussion:private, no discussion:public, and no discussion:private. The effect of these four levels of
social presence on conformity behaviour is illustrated in Fig. 8.
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Fig. 8. Proportion of conformity responses across the four levels of interactivity and response visibility.

We highlight that highest conformity is observed when participants are provided the opportunity
to discuss answers with peers, while also displaying their final answers to the rest of the group before
moving to the next question (discussion:public condition). In contrast, participants are least likely to
conformwhen there is no peer discussion, and the final responses are private.Moreover, based on our
results in Table 1, we observe that even with private responses, having peer discussion is more likely
to result in conformity when compared to conditions with no discussion, but with public responses.

4.4 Qualitative Analysis
Basedon the transcripts fromour semi-structured interviews,we aim toobtain a richer understanding
of the quantitative results presented in the previous section. Two of the paper’s authors individually
transcribed and categorised the interview data, the outcomes of which were subsequently combined
in an online spreadsheet to aid in the discussion and comparison of the categorisations. The two
authors then collaboratively followed a deductive thematic analysis of the participants’ responses [9].
In particular, our semi-structured interview aimed to identify the factors which participants believed
to affect their shift in answer choices and confidence. We group our qualitative analysis across the
manipulations concerning online social presence (user representation, interactivity, and response
visibility) and factors previously highlighted in the (offline conformity) literature (task objectivity,
majority group size, and self confidence).

4.4.1 Online Social Presence and Conformity. We altered the user representation of our participants
(and their peers) using either generic avatars or user-specific avatars (using initials) and subsequently
asked our participants how they perceived their assigned representation condition in contrast to the
alternative. A number of participants mentioned that the use of initials created a more ‘human-like’
experience; “I like the initials better. It is more human and it kind of acknowledges each of us differently.
We all have our own uniqueness, when compared to the generic avatars.” (P17). Some participants high-
lighted how they subconsciously viewed user-specific avatars as ‘real’ people facing circumstances
similar to them, which resulted in a connection to these participants; “I think in the discussion, when
I saw avatars with initials, it put a person behind it for me rather than seeing "User 1" or "User 2". To
me that would seem a little more automated than having avatars with initials. I think in a glimpse,
I connected more with others and sometimes felt like I could relate to a particular user.” (P64). Also,
participants described how the use of initials supported in recognition of peers’ (perceived) abilities
to answer correctly; “If you have 20 – 30 questions, then wemight see who is givingmore correct answers
consistently, with the avatars with initials.” (P20).
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However, a widely shared perception among participants is that the level of representation is
limited in both conditions. As described by P01, an individual’s full name would reveal additional
information as opposed to solely using initials; “If I see the full name and not just the initials, we can
kind of guess the background of that person and where they are from. From there, you can guess what
their experience and opinions might be.”. Participants also describe how additional information not
included in our study may be used to judge peers; “Neither option shows you their age, or experience
and there is no way to know that person’s background.” (P32). In addition to the aforementioned factors
of background and age, one participant suggested that the inclusion of academic titles would sway
their judgement; “But if they have a title like "Professor", I will be more convinced.” (P16).

We also asked our participants on the perceived effect of interactivity with their peers.We describe
three distinct behaviours as observed in the interviews. First, participants note that chat-based
interaction allows them to establish a level of confidence in the ability of their peers; “If I get a chance
to talkwith others, I will bemore confident. I can determinewhether they have the knowledge required. For
example, if someone tellsme ‘I have been there before’ to the capital of Bulgaria question, I will trust them.
Else Iwill chose themajority.” (P16). Second, participants note that the discussion allows them to obtain
insights into the reasoning behind their peers’ answers. This was particularly mentioned in relation
to subjective questions. For example, “For most of the questions I was very firm about my answers. [...]
But for subjective questions, I am happy to know why they chose their answers and then maybe change
mine accordingly.” (P01). Third, a small number of participants note that a group of participants could
reach new insights through discussion; “Discussion will help people get new ideas as well.” (P06).
However, we also note that a substantial portion of participants expressed that the discussions

did not change their opinion in subjective questions. They emphasised how they have already made
up their mind, and could only be swayed on objective questions if novel factual information would
be shared; “I don’t think that a discussion would make a change in subjective questions. I feel that I am
entitled to havemy opinion and they are entitled to theirs. I justified it prettywell inmyhead. For objective
questions however, if I got new information from the discussion that would havemade a difference.” (P25).

When considering the effect of response visibility, a large portion of participants from the ‘public’
condition expressed concerns about the perception of their peers; “I don’twant others to findme foolish.
[...] I knew I was more likely to be wrong and I did not want myself to stand out and feel stupid.” (P12).
Participants which reported to be more at ease with the public visibility of their responses frequently
cited the fact that the study was anonymous – thereby reducing the potential feeling of embarrass-
ment; “I won’t care about what others think whether I change or not. It is still anonymous, I don’t think it
has an effect on me.” (P16). Participants did not only consider whether their peers would label them to
be ‘correct’ or ‘incorrect’, but additionally considered how they were perceived. As illustrated by P46,
“I might be a little pressured if they can see the changes. I would feel like they would think ‘I was not good
enough persuading User 3’ so that adds a little pressure, because I am considering others’ feelings. I don’t
want them to feel bad that they could not persuademe”. Similarly, a participant assigned to the ‘private’
condition noted that even if he would not change his answer, he would use alternative signals to com-
municate with his peers (i.e., answer confidence); “If the amended answers were shown to others, I may
reduce my confidence. Because others have different opinions and secondly, I would think others think ‘he
is very stubborn, he won’t change his answer’. I think this would negatively affect my personality.” (P14).

4.4.2 Traditional Factors and Conformity. Task Objectivity (either objective or subjective in nature)
had a significant effect on participants’ conformity behaviour, with participants more likely to
conform on objective questions. This sentiment was also observed in our interview data, with the
majority of participants describing their reluctance to switch on subjective questions. The fact
that they could not be ‘wrong’ on subjective questions was a widespread belief among participants;
“Because it is all aboutmy feelings. There is no correct orwrong answer.” (P24). Furthermore, participants
note how the distinction between peer and self-expertise is more critical when considering objective
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questions; “If it was about opinions, usually I won’t change because I havemy own personal values about
things. If itwasmore about intelligence, Iwill listen to others because I amnot an expert in this area.” (P16).
A number of participants reported that a more in-depth conversation would have the possibility

to sway their mind on subjective questions, whereas an opposing majority on objective questions
was sufficient motivation for switching to the majority opinion; “For subjective questions you need
to read more about it. But for objective questions you know there is a correct answer and someone else
can know it. While I wanted to know more about why others were thinking what they were thinking,
two or three lines are not enough to change my opinion.” (P42).

Group size differences, the size of the majority in comparison to that of the minority, were reported
as having a considerable impact on participant responses. Participants were more confident in ac-
cepting answers from larger majorities than smaller majorities; “I often followed the majority because
the majority may have the right answer. As we were a group of five, I was more sure of following the
four person majority than a three person majority.” (P18). If confronted with a unanimous majority
of opposing answers, participants report conforming to the majority despite being confident in their
own answer; “Even when I was pretty sure, there were some times where I changed my answer. It was
because everyone else in the group chose something else.” (P07).

Lastly, participants’ initial confidence in their answer showed to be a significant predictor of their
subsequent conforming behaviour. Our interview data confirms that participants were aware of this
behaviour; “If I hada lower confidence in the answer, Iwasmore likely to change” (P10). Participantswere
unable to see the confidence of their ‘peers’, but this did not deter them from changing their answer;
“Yes - Mainly when it was objective questions and in the case I had no idea of the answer, I often followed
the majority. [...] Even if I did not know their level of confidence I still followed the majority.” (P18).

5 DISCUSSION
As people continue to utilise online platforms to pursue social connections and support [4, 31, 48,
56, 57], their experiences are susceptible to social conformity influences as observed in physical
settings [6, 43, 44, 56]. Interestingly, the literature suggests that online conformity has both positive
and negative implications. For instance, conformity is not desired when individuals accept incorrect
group judgements over personal decisions [6, 29]. Biased social information leads to frequent errors,
which could even nullify the perceived benefits of collective intelligence. However, existingwork also
highlights the importance of social conformity in strengthening online group relationships and creat-
ing a sense of belonging [56, 57].Moreover, conformity is also seen as ameans to encourage acceptable
group norms and standards within online communities, improving the quality of their output [60].
Thus, it is imperative to understandwhat determines conformity behaviour in online settings in order
to understand how future platforms can be designed to benefit from social conformity influences.

Our results show that previously established determinants of offline social conformity such as task
objectivity, group size difference, and self-confidence pose significant effects on online conformity
as well. We observe higher conformity in objective questions than in subjective questions, which
contradicts the face-to-face literature on this regard [7]. Participants explained that conforming to
the supposedly ‘correct’ answers of the majority in objective questions was more appealing than
conforming to the majority’s opinions in subjective questions to be ‘liked’ with a group. This implies
that they are more susceptible to informational influences (the need to be ‘right’) than normative
influences (the need to be ‘liked’) in online settings, possibly due to the anonymity and reduced social
presence in online groups [16]. Furthermore, participantsweremore likely to conform as the distance
between the majority and the minority increased, confirming the existing literature on majority
group size in both offline and online contexts [3, 20, 30, 42, 54, 65, 67, 68]. Participants explained that
larger distances between themselves and themajority exerted a sense of isolation andpressure tofit in,
suggesting the existence of normative influences [16]. Moreover, we also note that participants were
less pressured to conformwhen they were more confident about their initial responses, extending
previous findings of face-to-face conformity literature [11, 61] to online settings.
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5.1 Impact of Social Presence onOnline Social Conformity
Social presence is an important aspect of online interactions as it determines the degree to which we
feel connected with our online correspondents [58, 62]. While recent studies signify the importance
of social presence on online user behaviour [18, 26–28, 64], its effect on conformity is underexplored.
Moreover, despite being recognised as a multifaceted concept, existing work does not investigate
multiple aspects of social presence simultaneously. Thus, in this study we investigate how social
presence impacts online conformity behaviour across different user representations (generic vs.
user-specific avatars), levels of interactivity (discussion vs. no discussion), and response visibility
(public vs. private responses).

Our results show an overall conformity rate of 30%, slightly lower than the conformity rates
reported in face-to-face literature (usually above 33% [2, 3]). Differences in perceived social presence
in face-to-face and online settings may have been a contributing factor in this regard, as highlighted
by our participants during the interviews. In addition, our results imply that online social presence
itself has a clear effect on conformity behaviour. While no main effects were observed for the three
variables of social presence, higher social presence manipulated through interactivity (peer discus-
sions) and response visibility (public responses) resulted in higher conformity. Our qualitative results
confirm that participants in discussion conditions with public responses felt compelled to conform to
the group answers, as their final answerswere visible to peers subsequent to the discussion.Moreover,
they were also concerned with how others would perceive their non-conforming behaviour despite
the group’s effort to convince them, suggesting susceptibility to normative influences. Thus, in com-
parison to recent work in online conformity highlighting the predominant effects of informational
influences [67, 68], our study suggests the presence of both normative and informational influences,
likely due to the added social presence via discussion and public responses.

Furthermore, we note that peer discussion itself without public responses (i.e., discussion:private)
yieldedmore conformity than public responses in the absence of discussion (i.e., no discussion:public),
suggesting that the level of interactivity imposed a higher contribution towards the perceived social
presence than response visibility. Participants reported that discussion (high interactivity) provided
themwith an opportunity to understand the reasoning behind peer decisions, potentially increasing
their confidence in the peer answers, resulting in increased conformity. Participants also highlighted
how the discussion was most convincing when they could compare and relate their experiences with
peer arguments, demonstrating high levels of social presence [41, 62].
We further note that the chosen user representations (generic vs. user-specific avatars) did not

significantly differ in their influence on conformity. While, some participants highlighted during
interviews that user-specific avatars weremore effective in indicating the presence of a human user in
comparison to generic avatars, the absence of explicit user cues (such as name, gender, age, etc.) may
have invalidated this difference. Participants further suggested that real photographs or full names
of their peers would have beenmore influential alternatives, as they provide more information about
their peers and their background, which could have impacted their final decision.

5.2 Implications for the Design of Online Group Settings
Social presence is a crucial element of online platform design as it is seen to contribute towards
platform attractiveness [26], user involvement and interaction [18, 26], user satisfaction [24, 52], and
trust [27, 28]. Moreover, findings from our study acknowledge that social presence may also play
a vital role in online conformity behaviour. We note that social presence could manifest in other
means in online settings (e.g., communication style and strategy [62]), a topic beyond the scope of
this paper. Thus, we present the following implications based on how online social presence can be
manipulated in terms of interactivity, response visibility, and user representation.

We note that perceived social presence can be controlled via the level of interactivity and response
visibility provided by an online setting, such that enhancing interactivity and response visibility leads
to higher social presence and vice versa. Higher social presencewould also increase the susceptibility
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of users to social influences such as conformity. Therefore, when higher conformity is desired (e.g.,
to encourage group norms and standards in online communities [56, 60]), increasing the level of
interactivity and visibility of user input is recommended. This would be particularly effective when
normative conformity is desired (e.g., online support groups [56]).
While increasing perceived social presence in an online setting may seem desirable in most sit-

uations, we cannot disregard its effect on overall conformity behaviour. For example, the effect of
social presence in online learning platforms has been debated in existing literature. While some
studies suggest that social presence (in terms of peer interactions and feedback) leads to higher
student satisfaction in online learning environments [23, 24, 52], otherwork shows that studentswho
interact with peers are more likely to conform to erroneous judgements of their peers [6]. Therefore,
platform designers should be aware of this conundrumwhen determining an appropriate balance
between social presence and social influence.

Furthermore, our findings suggest that the visibility of user actions to others in an online setting
is an important determinant of social presence as well as their conformity behaviour. When partic-
ipants were told that their final answers would be visible to their peers, they were more inclined to
adjust their answers in favour of the majority, as they were more concerned with being ‘liked’ than
being ‘right’. Thus, response visibility may be particularly important when it is desired to enhance
normative conformity. This may be applicable to online support groups where co-dependency and
group togetherness is more important compared to other online settings [56, 57].

While our results do not demonstrate a clear difference in the impact on conformity between the
generic and user-specific avatars, we highlight that participants preferred user representations with
more information and human-like features, as suggested by [22, 37, 47]. However, we emphasise
that while more information may improve the perceived social connection between users, having
richer user representations (such as photographs or anthropomorphic avatars) may also generate
stereotypical behaviour as seen in prior literature [35, 36, 50, 67]. For example, in [67] participants
stereotypically perceived competency of others based on gender of their avatars, which in turn
influenced their conformity behaviour. Thus, we recommend that future work investigate alternative
online user representations devoid of explicit user cues (e.g., name, gender, age), such as default
site-specific avatars as used in Slack and Snapchat, or animal avatars as used in Google Docs as
shown in Fig. 9, to facilitate social presence without triggering similar stereotypical behaviour.

Fig. 9. Avatars used in Slack, Snapchat and Google Docs

In conclusion, our results acknowledge that social presence is a critical factor to be considered
in online platform design. We emphasise that designers should pay special attention to how the level
of interactivity, response visibility, and user representation could be used to control the perceived
online social presence, thus also manipulating how susceptible users are to conformity influences.
Future work could extend this work to investigate whether and how different platform designs could
be developed, manipulating proven determinants of online social conformity (such as social presence,
task objectivity, group size, self-confidence etc.) to encourage or discourage conformity and other
social influences as required, to capitalise on their potential positive and negative implications.
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5.3 Limitations
Wenote the following limitations in our study.While our participants came fromdifferent educational
backgrounds and levels, they demonstrated above average computer literacy. Thus, further work
may be required to ensure whether these observations can be generalised to a wider population.

While within the community considered for this study (Australia), the chosen topics were accept-
able as general knowledge questions (as supported by prior literature [67, 68], and our quantitative
and qualitative results), they may not generate similar results cross-culturally. Different cultural
backgrounds may in fact restrict the applicability of the current findings. Therefore, we encourage
future research to extend our work by investigating different communities following a similar pilot
test (as explained in Section 3.5) to ensure that chosen topics are acceptable as general knowledge
in the targeted community.

Moreover, for the purpose of this experiment we defined social presence in terms of three aspects:
user representation, interactivity, and response visibility. However, we note that social presence is
a broader concept with other dimensions (e.g., social context, online communication [62]), which
we did not consider in this study to avoid overly complicating the experimental setup. In addition,
the aspects we did consider can also manifest in other ways. For example, interactivity can be de-
termined via the communication style and formality of language in addition to what was tested in
this study [62]. Therefore, we note that our study provides an initial step for future work that could
further investigate other dimensions and aspects of social presence in online environments.

6 CONCLUSION
Recent literature on conformityhasgivena significant emphasis to its diversemanifestations inonline
settings [6, 43, 44, 56, 60, 67–69]. However, limited effort has been invested in understanding what
triggers conformity in online settings. Therefore, this study investigated the effect of social presence
(i.e., the awareness of and the sense of being connected to others via mediated communication [58])
on online conformity, while also accounting for the effects of majority group size, task objectivity,
and self-confidence – well-known determinants of offline conformity. Wemanipulated the social
presence facilitated by our study setup across three variables – user representation, interactivity,
and response visibility – to investigate their combined effect on social conformity.

Our results reveal that in addition to the expected effects fromgroup size difference, task objectivity,
and self-confidence, the interaction among certain aspects of social presence also play a vital role on
online conformity behaviour.We note that higher levels of online social presence (in terms of interac-
tivity and response visibility) heightens the susceptibility of users to normative influences in addition
to the commonly observed informational influences, leading to higher conformity in online settings.

We conclude with a discussion on what our findings imply for the design of online group settings.
First, we emphasise that social presence can indeed be used to control conformity influences in
online settings. Second, our results suggest that platform designers can manipulate the level of
interactivity facilitated and the visibility of user actions to manage online social presence, which
in turn could help regulate conformity influences. Thus, designers should pay special attention to
the above aspects of social presence in order to encourage and shape user behaviour as desired
in a given setting. We also highlight that the ‘correct’ level of social presence varies based on the
requirement of the platform and thus should be determined after careful consideration of its pros and
cons.Moreover, our findings emphasise that online users prefer user representations that can provide
more user-specific information. However, as a substantial amount of literature investigating online
user representations and stereotyping recommends otherwise [35, 36, 67], we suggest alternatives
that provide a compromise between stronger user cues and stereotypical conformity. We encourage
future work to investigate effects of other dimensions and variables of social presence, such as social
context and communication style [62], ononline conformity that can expandupon these implications.
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Chapter 8

Leveraging Conformity Influences
for Prosocial Behaviours

8.1 Introduction
In Chapters 4, 5, 6 & 7, we systematically investigate the e�ects of popular contextual
and personal determinants of social conformity in online groups, identify their potential
outcomes, and present guidelines to help control conformity in�uences through online
platform design. The �nal step of our work is to consolidate the �ndings of these chapters
to empirically determine if online conformity in�uences can be used to regulate user
behaviour in everyday online group settings (e.g., social media).

Prior work shows that fake news spreads faster and deeper than genuine news articles
in social media mainly as a result of human user behaviours and not social bots [173].
Furthermore, Colliander [32] found that mechanisms that use social information - i.e.
displaying comments that are supportive or critical of an article’s trustworthiness posted
by other users under an article - are more in�uential with regards to how social media
users perceive trustworthiness of online news content, in comparison to third-party
disclaimers insinuating a news article might be fake. However, these e�ects were reported
in the presence of unanimously critical or supportive comments - whereas in reality a
news article posted on social media is likely to have a combination of both supportive
and critical comments.

In this chapter we investigate the above �ndings in relation to social conformity in�u-
ences. More speci�cally, we examine conformity in how users perceive trustworthiness
of online news articles both before and after they are exposed to di�erent combinations
of comments that are either support the authenticity of the article (supportive comments),
or criticise it as fake news (critical comments). We test di�erent majority–minority
compositions of supportive and critical comments, and account for user gender, age
and con�dence on their initial perception of an article’s trustworthiness, in order to
quantify the impact of previously identi�ed conformity determinants. Furthermore, we
investigate how being exposed to user comments impacts the likelihood of users reacting,
commenting, sharing, fact-checking and reporting a news article on social media - which
directly determines the dispersion of online news content, and hence reveal outcomes of
potential conforming and non-conforming user behaviours.

Our results reveal that users readily conform to the majority’s sentiment on an article’s
trustworthiness that they infer through comments posted by previous users, and perceive
the news article as fake or real accordingly. We note that this behaviour is heightened
when the majority group increases in size (i.e. when the number of comments supporting
the majority’s sentiment increases) as well as when the majority’s sentiment is critical
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rather than supportive. Moreover, users are more susceptible to conformity when they
have lower con�dence on their initial perception of an article’s trustworthiness. No
age or gender di�erences in conformity are observed. Therefore, these �ndings provide
empirical evidence for e�ects of conformity in�uences in an everyday online group
setting, while also corroborating our �ndings in Articles I, II, III & IV.

Furthermore, our analysis shows that those who conform to the majority’s critical or
supportive sentiments also adjust how they would respond to articles that they perceived
as fake or real. Concisely, those who conformed to the majority’s critical sentiment of an
article’s trustworthiness show higher inclination to take action against the dispersion of
the news article by reporting it, in comparison to those who showed non-conformity.
Similarly, users who conform to a majority supportive of an article’s trustworthiness
are signi�cantly more likely to share, comment, and react on the news article to enable
its further dispersion than those who did not conform to a supportive majority. Hence,
these �ndings imply that social media platforms can trigger social conformity in�uences
by displaying an appropriately �ltered set of user comments to e�ectively communicate
the authenticity of online news content and moderate how users respond to them, to not
only mitigate the circulation of fake news, but also to encourage the circulation of real
news articles. We describe more details of the study design and its implications in the
attached publication, Article V.

8.2 Article V
Copyright is held by IEEE. This is the authors’ version of the work. It is posted here for
your personal use. Not for redistribution. The de�nitive Version of Record was published
in:

Wijenayake, S., Hettiachchi, D., Hosio, S., Kostakos, V., Goncalves, J. (2020). E�ect
of Conformity on Perceived Trustworthiness of News in Social Media. IEEE Internet
Computing, 25(1), 12-19. https://doi.org/10.1109/MIC.2020.3032410.

Ethics ID: 2056168, The University of Melbourne Human Ethics Advisory Group.
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Abstract—A catalyst for the spread of fake news is the existence of comments that users make in
support of, or against, such articles. In this study we investigate whether critical and supportive
comments can induce conformity in how readers perceive trustworthiness of news articles and
respond to them. We find that individuals tend to conform to the majority’s opinion of an article’s
trustworthiness (58%), especially when challenged by larger majorities who are critical of the
article’s credibility, or when less confident about their personal judgement. Moreover, we find
that individuals who conform are more inclined to take action: to report articles they perceive as
fake, and to comment on and share articles they perceive as real. We conclude with a discussion
on the implications of our findings for mitigating the dispersion of fake news on social media.

INTRODUCTION Social media platforms are
increasingly becoming the primary source of
news and information for most people. In a recent
survey, 68% of Americans reported to at least
occasionally consume news through social media,
with Facebook being the most commonly used
platform [1]. People perceive social media to be
a more convenient, cheaper and timely alternative
to traditional news sources, with the additional
opportunity to interact with others by comment-
ing and sharing news articles [1].

However, the convenience, cost-efficiency and
accessibility offered by online social media that

helped gain its fame, has also resulted in these
platforms being exploited for the rapid dispersion
of fake news i.e., “news articles that are inten-
tionally and verifiably false, and could mislead
readers” [2]. Purveyors of fake news attempt to
sway the public’s opinion to accept biased or false
information to support political propaganda, per-
sonal ideology or to gain financial incentives [3].
While the Pew Research Center reports that most
users tend to question the veracity of news they
consume through social media [1], other reports
(e.g., [2], [4]) emphasising the influence of fake
news on the 2016 U.S. presidential election sug-
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gest that a majority of the general population is
still largely susceptible to fake news.

As a result, determining what factors influence
the perceived trustworthiness of news articles ap-
pearing on social media (i.e., whether an article is
fake or real) has become a critical research topic.
While existing work highlight how comments
appearing on news articles influence opinion for-
mation in subsequent users [5], [6], [7], their
impact on how users perceive the trustworthiness
of a news article is yet to be investigated. Further-
more, to fully comprehend the forces at play, it is
vital to understand how socio-psychological con-
cepts such as ‘social conformity’ may influence
how people perceive trustworthiness and respond
to news articles appearing on social media.

Therefore, this study intends to investigate
whether and how the composition of user com-
ments either supporting or criticising a news arti-
cle posted on Facebook, may trigger conformity
in how subsequent users assess its trustworthi-
ness. Moreover, we aim to explore how users’
perceived trustworthiness of a news article may
influence how they respond to it in social media,
which is also crucial to the dispersion of online
news.

Related Work
The influence of fake news stories that dis-

seminate through social media has been undeni-
able since the 2016 U.S. presidential elections.
Studies report that an average American encoun-
tered between 1 to 3 fake news stories on social
media in the month leading to the election [2],
which they often accepted as genuine informa-
tion [7]. Others also report that a majority of
such fake news stories were in favour of Don-
ald Trump, which may have been a significant
determinant of his victory in the election [4].

Previous work revealed that fake news spreads
faster and deeper than genuine news articles in
social media, due to the behaviour of human users
and not social bots [8]. Therefore, existing lit-
erature exploring computational, expert-oriented
and crowdsourcing approaches to determine the
veracity of social media news articles [9] may
not be sufficient to mitigate the dispersion of
fake news. For instance, Facebook attempted to
mitigate the dispersion of fake news by displaying
disclaimers on certain news articles, to alert users

that the article might be fake. Contrary to expecta-
tions, displaying disclaimers disputing an article’s
content was seen to further establish incorrect
preconceptions of users [10].

Moreover, literature recognises the impact of
user comments on opinions of news readers in on-
line contexts. Studies suggest that user comments
may have a higher impact on a reader’s opinion
than the article itself [5]. Furthermore, in cases
where user comments disagree with an article’s
viewpoint, readers’ opinions have been seen to
align with that of user comments [6].

In a recent study, Colliander [11] investigated
the impact of comments posted by previous read-
ers on a fake news article posted on Facebook, on
the attitude and response of subsequent readers.
The results indicate that exposure to comments
critical of a fake news article adversely impacted
participants’ attitude on the article and lowered
their likelihood to positively comment or share
the article on Facebook. Alternatively, supportive
comments were seen to favourably impact par-
ticipants’ attitude on the fake news article and
increase their likelihood to comment positively
and share the article. Furthermore, the above
results were compared with an article consisting
of supportive comments as well as a disclaimer
alerting participants that the article might actually
be fake, which did not lower participants’ attitude
or their likelihood to comment and share the post.
The author concluded that comments from other
users are more influential than a disclaimer from
a social media platform, due to effects of ‘social
conformity’, i.e., the human tendency to adjust
personal opinions to agree with a group majority,
seeking social approval (normative conformity) or
presuming the majority to be ‘correct’ in uncer-
tain situations (informational conformity) [12].

While Colliander’s study established the in-
fluence of conformity to user comments on a
Facebook news article, it only investigated con-
formity in the presence of unanimously critical
or supportive comments, while in reality a news
article could have a combination of supportive
and critical comments (e.g., a majority of support-
ive comments vs. a minority of critical comments
and vice versa). This is especially crucial as
literature strongly emphasises on the effect of
majority – minority group compositions on con-
formity behaviour [13], [14], [15]. Furthermore,
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conforming to user comments could also depend
on personal determinants of users such as their
self-confidence [13], [14], [15], familiarity with
the news article, gender, age and time spent on
social media which are yet to be investigated.

Moreover, further work is required to investi-
gate how users respond to articles they perceive
as fake or real, across a wider variety of responses
that could enhance or mitigate article dispersion
(i.e., their likelihood to ‘react’, report and fact-
check the post in addition to commenting and
sharing it), to fully understand the impact of
conforming to others’ opinions on the dispersion
of news articles and whether it could effectively
correct misinformation.

Method
We deployed an online survey consisting of

28 Facebook posts including 14 fake and 14 real
news articles. The use of Facebook posts for the
study was inspired by previous work investigating
conformity in social media [11]. All fake and real
news articles were extracted from Snopes - a pop-
ular fact-checking website. The articles chosen
were fact-checked by Snopes between Jan 2019
– Feb 2020 based on popular demand and were
labelled as either ‘false’ (fake news) or ‘true’ (real
news). We did not include news articles that may
directly favour a specific political affiliation to
avoid possible confounding effects.

We manipulated the total number of com-
ments appearing on the Facebook post (2 – 4;
a minimum of 2 to create a ‘group’ opinion and
a maximum of 4 as previously seen sufficient to
elicit conformity by Colliander [11]) and their
arrangement (in terms of the number of criti-
cal/supportive comments, and their presentation
order). This meant that each post tested a unique
combination of critical and supportive comments,
with either a majority of critical comments, a
majority of supportive comments or with an equal
number of critical and supportive comments (no
majority). The considered arrangements of com-
ments were equally tested on both fake and real
news articles.

All supportive and critical comments included
in each post were extracted from the relevant
original news article. We defined a comment
posted by a user that supports the authenticity of
the article as a ‘supportive’ comment (e.g., “Scary

scenario and quite plausible!”), and any comment
posted by a user questioning the authenticity of
the article or directly criticising it as fake news
or misinformation as a ‘critical’ comment (e.g.,
“People, please stop spreading fake news. At least
some of you should be smarter than this”). We
note that in the original news articles, the “most
relevant” user comments were displayed based on
their popularity and engagement [16]. Hence, we
chose the top critical and supportive comments
from each post, to be utilised in the experiment.

The survey was deployed on Amazon Me-
chanical Turk with the participation of 52 US
residents (26 women and 26 men) over the age of
18 years (M = 36, SD = 9.25). All participants
were registered users of Facebook and had com-
pleted more than 1000 HITs with an approval rate
above 95%, a commonly used prequalification
criteria used in MTurk studies [17]. Furthermore,
participants were provided a downloadable Plain
Language Statement with the instructions and the
requirements of the survey before accepting the
task. Upon accepting the task, they were asked to
provide their demographic information (age, self-
disclosed gender, level of education completed
and the approximate number of hours spent on
social media). Subsequent to submitting their
information, participants could then initiate the
survey.

The survey was designed to capture the
change in participants’ personal opinion of an
article’s trustworthiness after being exposed to
others’ comments. At first, each post was dis-
played without user comments, i.e., only the
cover image and the headline used in the original
article were visible as shown in Figure 1 (a).
Participants were instructed to imagine the post
appearing on their news feed as shared by one of
their distant friends on Facebook. They were then
asked to rate their familiarity of the article (on a
scale of 0 – 100, 0 = low familiarity and 100
= high familiarity), their opinion on the article’s
trustworthiness (on a scale of 0 – 100, 0 = critical
and 100 = supportive) and their confidence on
the provided trustworthiness rating (on a scale
of 0 – 100, 0 = low confidence and 100 = high
confidence). Participants were then prompted to
indicate whether and how they would respond to
the post by reacting, commenting, fact-checking,
sharing or reporting it (each on a scale of 0 –
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Figure 1. An example of a fake news article used in
the survey, both with and without user comments.

100, 0 = extremely unlikely and 100 = extremely
likely), based on their initial assessment of the
article’s trustworthiness.

Upon submitting their initial answers, we dis-
played the complete post with user comments
as shown in Figure 1 (b). Participants were
instructed to read the comments carefully and
determine whether the displayed user comments
are mostly supportive or critical of the post’s
trustworthiness. In response, participants could

select one option among “supportive”, “critical”
or “equally distributed among the two”. This
question was used as a Gold Standard question to
determine whether participants have read through
the comments with adequate attentiveness before
moving on to the next step.

After displaying the user comments and an-
swering the Gold Standard question, participants
were again requested to provide their opinion on
the article’s trustworthiness and their confidence
on the new trustworthiness rating. Subsequently,
they were also prompted to provide new ratings
to reflect their likelihood to react, comment, fact-
check, share or report the post after reading
user comments. This approach allowed us to
capture the effect of previous user comments
on participants’ personal opinion on the article’s
trustworthiness and how they subsequently chose
to respond to the post. This process was repeated
for each post in the survey.

The experimental design was approved by the
Ethics Committee of our university. The experi-
ment lasted for approximately 30 – 45 minutes
per participant. Participants who answered the
survey in full, with at least 80% of correct an-
swers for the Gold Standard questions received a
payment of $10 (USD) for participation.

Results
All 52 participants answered the 28 survey

items which resulted in a total of 1456 responses,
equally distributed among fake and real news
articles. Of these, in 1040 responses participants
faced a clear majority, either supportive or critical
of the article’s trustworthiness. In the remaining
416 responses, the previous user comments had
an equal number of supportive and critical com-
ments.

For the purpose of this study we define confor-
mity as a binary variable, i.e., increasing trustwor-
thiness rating after seeing a majority of supportive
comments and reducing the trustworthiness rating
after seeing a majority of critical comments were
considered as conformity.

We observed conformity in 604 out of the
1040 responses where there was a clear majority
(either supportive or critical), leading to a 58%
conformity rate. All participants conformed at
least once during the survey, with an average
of 11.62 conformity responses (SD = 3.44) per
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participant. We then investigated the impact of
the following predictor variables on the confor-
mity behaviour of our participants, to understand
factors that may have influenced their behaviour.

• Majority opinion: Supportive or critical ma-
jority.

• Majority size: Size of the majority (range: 2
– 4).

• Minority size: Size of the minority (values: 1
or 0).

• Group size difference: Difference between the
majority group size and the participant’s group
size (range : 0 – 4).

• Num. of comments: Total number of previous
user comments (range : 2 – 4).

• Num. of critical comments: Num. of com-
ments critical of the article’s trustworthiness
(range : 0 – 4).

• Num. of supportive comments: Num. of com-
ments supportive of the article’s trustworthi-
ness (range : 0 – 4).

• Familiarity: Participant’s familiarity of the
article (range: 0 – 100).

• Initial confidence: Participant’s confidence in
the initial trustworthiness rating prior to reveal-
ing user comments (range: 0 – 100).

• Gender: Participant’s self-disclosed gender.
• Age: Participant’s age (range: 20 – 59).
• Social media usage: Hours spent on social

media per week by the participant (range: 1
– 30).

• User ID: A unique identifier assigned to each
participant during the survey.

We used the R package lme4 to perform a
generalised linear mixed-effects model (GLMM)
analysis of the relationship between the afore-
mentioned variables and participant conformity.
A GLMM allows us to identify the effect of a
set of predictor variables on an outcome variable
(conformity) while following an arbitrary (i.e.,
possibly non-normal) distribution. We specified
participant (User ID) as a random effect to ac-
count for individual differences in our model.

All statistically significant predictors included
in the final model (following model selection
through incremental addition of variables based
on their predictive power) are shown in Table 1.
We performed a likelihood ratio test with the
null model and found that our model is statis-

tically significant (χ2 = 427.95, p <0.001) and
explains 33.2% of the variance in accuracy (R =
0.58, R2 = 0.33). To ensure the validity of the
model, we then checked for the existence of
multicollinearity. Our predictors report variance
influence factors less than 1.10, well below the
often-used threshold of 5 to detect multicollinear-
ity [18].

Table 1. Effect of statistically significant predictors on
participant conformity.

Predictor Coefficient P-value

Group size difference : Majority opinion (critical) 1.00 < 0.001
Group size difference 0.63 < 0.001
Initial confidence -0.01 < 0.001

The sign of the coefficient (+/−) denotes the direction of the relationship
between the predictor and conformity behaviour. Absolute value of the
coefficient determines the effect size.

We observed statistically significant main ef-
fects from group size difference (difference be-
tween the majority group size and the partic-
ipant’s group size) and the self-reported initial
confidence level of participant. Moreover, the
group size difference also interacted with the
majority’s opinion (either supportive or critical
of the article) to display the highest effect on
conformity. Next, we present a more detailed look
of the significant features.

Group size difference, Majority opinion and
Initial confidence

Our results reveal that participants were more
inclined to conform to the majority as the size dif-
ference between the majority and themselves in-
creased (despite the influence of other variables),
signifying a main (positive) effect from group
size difference on conformity. Furthermore, the
impact of the group size difference on conformity
heightened when participants were challenged by
critical majorities than supportive majorities. As
shown in Figure 2, while both lines display
an upward trend, the likelihood of participants
conforming to critical majorities is consistently
higher than their likelihood of conforming to
supportive majorities.

Furthermore, participants’ confidence on their
initial trustworthiness rating of an article (prior
to seeing user comments) displayed a statistically
significant negative effect on their conformity
behaviour. When participants were less confident
about their initial trustworthiness rating they were
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Figure 2. Participants’ likelihood to conform to sup-
portive and critical majorities as the group size differ-
ence increases from 0 – 4.

more likely to be influenced by the majority’s
opinion. While the initial confidence level of
participants ranged between 0 – 100 in both
non-conforming and conforming responses, mean
initial confidence values were at 72.09 (SD =
28.77) and 61.84 (SD = 25.64) respectively.

We did not note any significant effect from
participants’ reported familiarity of the post, gen-
der, age or social media usage on their conformity
behaviour during this analysis. Moreover, the total
number of comments appearing in the post, the
number of critical/supportive comments, or their
presentation order had no notable influence on
participant conformity.

Participants’ responses to news articles
Upon establishing the presence of conformity

in how people perceive trustworthiness of online
news, we then investigated whether and how
participants’ conformity behaviour impact their
response to news articles (i.e., their likelihood
to react, comment, share, fact-check or report
the Facebook post). We ran paired t-tests on
the likelihood ratings reported by participants
for each of the aforementioned response types,
before and after viewing others’ comments. This
analysis was conducted across conforming and
non-conforming responses separately, when par-
ticipants were facing either supportive and critical
majorities. Our results are summarised in Table 2.

We observe statistically significant mean dif-
ferences among the before and after response
likelihood ratings in conformity responses. Par-

Table 2. Mean difference between the likelihood ratings
provided before and after seeing user comments for each
response type.

Conforming Responses Non-conforming Responses

Response Type Supportive Majority Critical Majority Supportive Majority Critical Majority

React 5.06 (p <0.001) -11.20 (p <0.001) -3.74 (p=0.002) -1.61 (p=0.232)
Comment 5.28 (p <0.001) -5.75 (p <0.001) -0.83 (p=0.480) -0.37 (p=0.787)
Share 6.60 (p <0.001) -8.81 (p <0.001) -2.02 (p=0.026) -0.72 (p=0.270)
Fact-check 7.32 (p <0.001) -6.81 (p <0.001) -2.62 (p=0.081) -7.91 (p <0.001)
Report -2.32 (p=0.029) 14.77 (p <0.001) 3.40 (p=0.008) 11.78 (p <0.001)

Positive mean differences indicate that the initial ratings are lower in value than the subsequent ratings
(likelihood increased). Negative mean differences indicate that the initial ratings are higher in value than
the subsequent ratings (likelihood reduced).

ticipants who conformed to a majority supportive
of an article’s trustworthiness were significantly
more inclined to fact-check, share, comment on
and react on the Facebook post (respectively),
after viewing user comments. Alternatively, par-
ticipants who conformed to a majority critical
of an article’s trustworthiness reported higher
inclination to report the post, while also lowering
their inclination to react, share, fact-check and
comment on the post.

Our results do not indicate statistically signifi-
cant mean differences between the before and af-
ter response likelihood ratings in non-conforming
responses against supportive majorities. However,
when challenged by critical majorities partici-
pants reported higher inclination to report the
post, and lower inclination to fact-check the post
despite their non-conforming behaviour. The like-
lihood ratings reported for sharing, commenting
and reacting on the post did not significantly
change when faced with critical majorities in non-
conforming responses.

Discussion
As human behaviour contributes more towards

the dispersion of fake news than bots [8], its
mitigation requires a thorough understanding of
how people derive conclusions on a news article’s
trustworthiness. This study investigated how a
combination of critical and supportive comments
posted by others on a Facebook news article could
influence subsequent readers’ perception of the
article’s trustworthiness as well as their response
to it.

Our findings confirm that readers frequently
adjust their personal opinion on a news article’s
trustworthiness to agree with the opinion of a
majority of previous readers, demonstrating con-
formity behaviour as seen in previous work [11].
As our study utilised combinations of both sup-
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portive and critical comments, we emphasise that
a unanimous majority (critical or supportive) was
not essential to trigger conformity, in contrast to
previous observations [11]. Moreover, we note
that participants were more likely to adopt the
majority’s opinion on an article’s credibility as
the number of comments reflecting the majority’s
sentiment (or the majority’s size) increased. This
is inline with observations from previous studies
on online conformity [13], [14], [15]. More in-
terestingly, the influence of the majority’s size on
participant conformity was higher when the ma-
jority was critical of an article’s trustworthiness,
than when the majority was supportive.

In addition, participants disregarded the ma-
jority’s opinion when confident of their initial
judgements, but were eager to adopt the major-
ity’s opinion when unsure of their initial judge-
ments. Literature explains this behaviour as ‘in-
formational’ conformity, where individuals con-
form to the majority presuming it to be ‘correct’
in uncertain situations (which is usually the case
in online settings [13], [14], [15]). However, con-
trary to previous perceptions [11], an individual’s
familiarity with a news article or the time they
spend on social media had no impact on their
conformity behaviour.

Furthermore, readers who conformed to a
critical majority were more inclined to take action
against the dispersion of the news article (by
reporting it) and were less inclined to contribute
towards its further dispersion (by reacting, shar-
ing and commenting on it), than readers who did
not conform to the majority. Similarly, readers
who conformed to a majority supportive of an
article’s trustworthiness were significantly more
likely to share, comment and react on the news
article to enable its further dispersion, than those
who did not conform to a supportive majority.

Therefore, our observations not only confirm
results of prior studies where the critical or sup-
portive nature of user comments have been seen
to influence how readers’ perceive news articles
as fake or real [11], but also provide insights
on how conforming to others’ opinions influence
readers to align their responses to reflect the
majority’s (supportive or critical) opinion of an
article. Hence, platforms should consider how
user comments appearing underneath news arti-
cles on social media could be utilised to mitigate

the dispersion of fake news, and encourage the
dispersion of real news articles.

Mitigating the dispersion of fake news on social
media

Social media platforms (e.g., Facebook) have
been exploring how platform design could pro-
vide more context and facts on news articles to its
readers, to assist them determine an article’s cred-
ibility [10]. Our findings suggest that readers are
receptive to others’ comments and tend to mimic
the majority’s opinion on an article’s trustwor-
thiness derived through others’ comments. This
implies that displaying a filtered set of comments
could be an effective approach to signal trustwor-
thiness and credibility of news articles to readers
and expose them to different perspectives on the
topic, in comparison to displaying suggestions for
related articles (as currently seen on Facebook).

Moreover, our results also have important
implications on how platforms can effectively
inform readers about fake news articles. Previous
research note how disclaimers alerting readers
of fake news had counterproductive results as
they further entrenched personal beliefs of in-
dividuals [10]. In comparison, we recommend
displaying a filtered set of critical user comments
(unanimous or otherwise) underneath confirmed
fake news articles, which is likely to encourage
readers to adopt a critical opinion of its credi-
bility, despite their personal perceptions due to
conformity influences.

Conforming to the majority’s opinion on an
article’s credibility also encouraged readers to
align their responses with the majority’s senti-
ment. Thus, by displaying a majority of critical
user comments for potential fake news articles,
platforms can mitigate their further dispersion.
This is especially crucial as literature attributes
the rapid dispersion of fake news to human
behaviour [8]. Alternatively, for confirmed real
news articles, displaying a majority of supportive
comments could encourage further dispersion.

In conclusion, comments posted by readers
on social media news articles could have un-
tapped potential to assist platforms mitigate the
dispersion of fake news. Our work is an ini-
tial step towards understanding how supportive
and critical user comments trigger conformity
in how subsequent users perceive and respond
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to news articles on social media. Further work
could compare our results to other approaches
currently used by social media platforms (such as
related articles and disclaimers) to determine their
comparative effectiveness. Moreover, while we
considered the number and the presentation order
of critical and supportive comments appearing
on posts, we did not consider the popularity
of each comment (i.e., the number of reactions
and replies each comment received) which could
also determine its influence. We encourage future
work to explore these avenues to further expand
our understanding on how user comments could
be utilised to mitigate human-induced dispersion
of fake news in social media.
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Chapter 9

Discussion

Recently, di�erent manifestations of social conformity have been reported in CMC-based
groups with both positive and negative implications. As a result, there is a growing
interest among researchers to better understand the dynamics of social conformity in
CMC-based group settings. This thesis sets out to quantify online social conformity in
terms of its contextual and personal determinants, identify its potential to generate both
positive and negative outcomes, and propose design guidelines to appropriately control
conformity in�uences in CMC-based group settings to mitigate its adverse e�ects. We
present the original research contributions of this thesis in Chapters 4, 5, 6, 7 & 8. In
this chapter, we position our �ndings in relation to the conformity literature, re�ect on
how they answer the research questions identi�ed in Chapter 1, and set out avenues for
future work.

9.1 Impact of Contextual Determinants on Online
Social Conformity

There is a plethora of prior work investigating contextual determinants of social
conformity in physical groups that emphasise the signi�cance of contextual factors
in understanding conformity behaviour [4, 12, 20, 42, 82, 123]. While some e�ort has
been taken in CMC-based groups to replicate �ndings of these studies [28, 97, 106, 139,
176], we identify several research gaps with regard to e�ects of contextual determinants
i.e., majority–minority group sizes, task objectivity and social presence - that need further
investigation in CMC groups.

RQ 1: What is the impact of established contextual determinants of face-
to-face conformity literature (majority–minority group composition, task
objectivity, and the level of social presence) in triggering social conformity in
CMC groups?

In Section 2.4, we note that there is a clear requirement for an in-depth analysis of
di�erent majority–minority group compositions on social conformity behaviour in CMC
groups, that also accounts for the possibility of having multiple minorities of di�erent
sizes. Moreover, it is unclear if the impact of the majority–minority group composition on
social conformity is moderated by other contextual determinants in CMC groups [4, 28,
106]. Hence, this thesis set out to systematically quantify how di�erent majority–minority
group compositions impact online conformity, in the presence of other contextual and
personal determinants of conformity.
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9. Discussion

In Chapter 4 we show that when the majority–minority group distribution is indicated
using bar charts and percentages, users’ tendency to conform is positively related to
the size of the majority - regardless of the number and the size of the minority groups
present, and other conformity determinants tested. Conversely, in Chapters 6, 7 & 8
we note that when the presentation of the majority–minority group composition is less
obvious (i.e. listing answers of supposed others, in contrast to indicating group sizes as
percentages), it is the group size di�erence between the majority and the minority that
determines conformity behaviour. In other words, as the di�erence between the majority
and the minority (that supports user’s initial response) increases, users feel more pressure
to conform. Moreover, this e�ect is also independent of other contextual and personal
determinants of conformity investigated in Chapters 6, 7 & 8 - i.e., task objectivity, social
presence, gender, age, self-con�dence and personality. Hence, these �ndings provide
strong empirical evidence that the positive relationship that has been reported between
majority group size and conformity by prior work [28, 106, 176], can persist in diverse
majority–minority group compositions - regardless of other conformity determinants.
However, the disparity between our �ndings in Chapter 4 and Chapters 6, 7 & 8 imply
that the presentation of the majority–minority group composition may moderate its
e�ects in online groups.

Moreover, while prior work in face-to-face groups found higher conformity in tasks
of subjective than objective nature [20], other studies report mixed �ndings in CMC
groups [78, 97]. Therefore, in Chapters 4 & 7 we examined user conformity in both
objective (general knowledge) and subjective (opinion-based) quiz questions. We observe
that in anonymous online groups, conformity is higher in objective than subjective
questions - which stands in contrast to �ndings in physical conformity studies [20],
and some CMC-based studies where users were not anonymous [97]. We further note
that in the studies presented in Chapters 4 & 7, task objectivity had the largest e�ect
on user conformity behaviour, and was independent of other personal and contextual
determinants investigated i.e., majority–minority group size, social presence, gender,
self-con�dence and personality.

This discrepancy in �ndings with regard to task objectivity of physical and CMC
groups can be explained by the inherent di�erences between the two contexts, and
their consequences on user susceptibility to normative and informational in�uences. As
per Perfumi et al. [134], anonymity and physical isolation in CMC groups, can trigger
deindividuation e�ects that reduce user susceptibility to normative in�uences. This
also explains why e�ects of task objectivity vary in anonymous [78, 179, 181] and
non-anonymous CMC settings [97]. Additionally, prior work note that informational
in�uences persist, even in anonymous CMC settings [134] - a notion that our qualitative
analysis repeatedly showed was a motivator behind conforming to objective quiz
questions.

Furthermore, the literature shows that social presence - a contextual determinant
that has been often investigated in terms of social context cues, interactivity, response
visibility and humanness of peers - is positively related to users’ tendency to conform
in both physical [5, 42, 47, 60] and CMC [97, 103, 106, 111, 134, 162] groups. Chapter 7
of this thesis builds on prior work, to investigate potential interaction e�ects between
three aspects of social presence in online groups i.e., user representation, interactivity
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Impact of Personal Determinants on Online Social Conformity

and response visibility - that have been previously investigated individually [97, 103, 106,
111]. Additionally, we examine if perceived social presence moderates e�ects of other
contextual and personal conformity determinants in online groups i.e., majority–minority
group sizes, task objectivity, gender and self-con�dence.

We describe in Chapter 7 that a meaningful increase in social conformity was observed
in the presence of both higher interactivity and response visibility - in addition to
e�ects of majority–minority group size di�erence, task objectivity, and self-con�dence.
Furthermore, as none of the investigated aspects of social presence a�ected conformity
individually, our �ndings imply that these aspects need to be examined simultaneously
- contrary to what has been done in the literature [97, 103, 106, 111]. Furthermore,
our qualitative data elaborate that higher social presence insinuated through higher
interactivity and public responses made users re-evaluate how their non-conforming
behaviour would be perceived by others in the group - suggesting e�ects of heightened
normative in�uences. Hence, we provide empirical evidence that users’ susceptibility to
normative conformity can be enhanced by increasing perceived online social presence, in
terms of interactivity and response visibility. Additionally, as the anonymous, generic vs.
user-speci�c user representations showed no signi�cant di�erences in user conformity,
we argue that social context cues should either reveal user identity [42, 60], or be used in
tandem with experimentally induced perceptions of group membership [103] (as seen in
prior work) to enhance social conformity.

9.2 Impact of Personal Determinants on Online
Social Conformity

While personal determinants such as user gender, age, self-con�dence and personality
have been frequently investigated with relation to social conformity in physical
groups [36, 39, 52, 72, 91, 98, 123, 132, 142], only a handful of studies have tested
their e�ects in CMC groups [96, 102, 130, 134, 139, 188]. Moreover, the majority of the
studies that examine e�ects of gender and age on social conformity have done so only
from the perspective of the user who face social pressure situations [52, 91, 139, 188] -
and hence have not accounted for potential e�ects from the gender and age composition
of “peers”. This is critical because both gender and age of group members have been
identi�ed as indicators of their “status” within the group by prior work [47, 55], and thus
has the potential to determine how receptive users are to their peers in both physical and
CMC groups. This thesis examines the impact of personal determinants such as gender,
age, self-con�dence and personality on online social conformity, while also focusing on
how gender and age related stereotypical perceptions of self/peer competency may add
to these e�ects.

RQ 2: What is the impact of established personal determinants of face-to-
face conformity literature (gender, age, self-con�dence and personality) in
triggering social conformity in CMC groups?
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9. Discussion

RQ 2 (a): How do gender and age based stereotypical perceptions of (peer
and self) competency impact conformity behaviour in CMC groups?

While the literature indicate higher tendency among women than men to conform
in face-to-face group settings [47, 52, 98], these observations do not replicate in online
groups [139, 188]. Furthermore, while gender has been linked to stereotypical perceptions
of self and peer competency in physical groups [185], it has only been investigated
in relation to a “partner” (or a single peer) in online groups [101]. Therefore, in
addition to accounting for potential gender di�erences in user conformity behaviour in
Chapters 4, 5, 6, 7 & 8, we investigate how being exposed to di�erent gender compositions
in the majority and minority groups a�ect user conformity in an online setting - in
Chapter 6.

In line with prior work in CMC settings [139, 188], we do not �nd signi�cant gender
di�erences between men and women in how they respond to conformity pressures in the
absence of gender cues of themselves and others (in Chapters 4, 5, 7 & 8). However, in
the presence of gender cues i.e. stereotypically gendered names and silhouette avatars (in
Chapter 6), we note that both men and women are eager to conform to majorities with
more men than women, in stereotypically masculine tasks. Conversely, in stereotypically
feminine tasks they preferred majorities with more women than men. Additionally, this
behaviour was more prominent in women than in men.

Hence, our �ndings have several implications. First, it is clear that gender di�erences
in conformity that occur in physical groups as a result of socially imposed gender roles [47,
48], only manifest in CMC groups when gender identities of users can be inferred (as
in Chapter 6). Moreover, �ndings of Chapter 6 show that in the presence of simple
gender cues, people actively infer peer gender, and stereotypically perceive peer and self
competency in stereotypically gendered tasks. Our qualitative data indicates that users
expect such stereotypical conformity behaviour to help them reach the “correct” response
to stereotypically gendered tasks. Thus, these �ndings imply that gender stereotypes
can heighten e�ects of informational in�uences that trigger conformity in online groups.
Additionally, as we note no gender e�ects with regard to non-stereotypical (or neutral)
tasks, these e�ects should only activate in the presence of tasks that users perceive as
gender-biased - which can vary cross-culturally.

Moreover, the impact of age on user conformity behaviour has not been systematically
investigated in CMC groups - despite studies that recognise user age as a critical
conformity determinant in physical settings [35, 36, 91, 94, 132]. Furthermore, prior work
also imply that factors such as task type and users’ awareness of peer age can moderate
e�ects of user age on conformity [91, 94, 132] - and hence should be analysed together.
Therefore, in Chapter 5 we set out to examine how users from two distinct age groups -
Generations X and Z - respond to conformity pressures generated by peers belonging to
the opposite age group, as they complete age-biased tasks through an online IM platform.

Chapter 5 presents �ndings that support the presence of strong age-stereotypical
conformity in online groups - similar to the aforementioned e�ects of gender-stereotypical
conformity in Chapter 6. More speci�cally, we found that both Generation X and Z users
are more inclined to conform to opposing majorities that contain peers from the opposite
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age group, in tasks that they stereotypically perceive to align with the corresponding
peer age group. Alternatively, when users stereotypically perceive a task to appeal
to their own age group, they are signi�cantly less receptive to an opposing majority.
Additionally, the post-test survey data from this experiment indicate that observed age-
related stereotypical perceptions enhanced e�ects of traditional informational in�uences.

To the best of our knowledge, this is the �rst study to systematically investigate
e�ects of user age and related stereotypes on online social conformity. We build on
prior work with regard to physical groups that implied potential interactions between
user and peer age, and the experimental task [91, 94, 132], to empirically establish that
people derive stereotypical perceptions of self and peer competency based on age, that
subsequently determine their receptiveness to conformity in�uences in online groups.

Furthermore, while face-to-face conformity literature reveals an inverse relationship
between the experimentally induced self-con�dence of users, and their subsequent
conformity behaviour [142, 160], only a few studies have accounted for self-con�dence
as a potential determinant of conformity in CMC groups [96, 102]. Moreover, while these
CMC-based studies con�rm that lower self-con�dence can heighten user conformity
behaviour, they are inadequate to understand e�ects of self-con�dence alongside other
contextual and personal determinants. Thus, in the studies presented in Chapters 4, 5, 6, 7
& 8, we systematically evaluated the relationship between user-reported self-con�dence
and conformity, across di�erent CMC settings, alongside other contextual and personal
determinants such as majority–minority group size, task objectivity, social presence,
gender, age and personality.

Our �ndings across all �ve studies support that lower self-reported con�dence
leads to higher conformity behaviour in online groups - as previously reported in both
physical [142, 160] and CMC [96, 102] groups. We also present qualitative evidence that
rationalise this e�ect in terms of informational in�uences - i.e. users when unsure of
their personal judgement, tend to perceive the majority to as an “additional source
of information” to obtain the “correct” response, triggering conformity behaviour.
Additionally, as this e�ect was independent of the other contextual and personal
determinants investigated in this thesis, our �ndings signify the importance of accounting
for e�ects of self-con�dence when investigating conformity behaviour - even when it is
not the main focus of an experiment.

Finally, this thesis also set out to determine if certain personality traits of individuals
make them more or less susceptible to conformity in�uences in CMC groups. This
was motivated by the fact that recent online conformity studies have taken an interest
in quantifying conformity in terms of the Big-�ve personality traits [130, 134], but
show mixed e�ects from the OCEAN traits (Openness, Conscientiousness, Extraversion,
Agreeableness and Neuroticism) [84] on user conformity behaviour, and do not consider
how they manifest alongside other conformity determinants. Moreover, these studies are
not su�cient to understand why people with certain personality traits are less or more
susceptible to conformity in�uences.

Therefore, in Chapter 4 we quantify e�ects of the Big-�ve personality traits on online
user conformity. Our approach is novel in comparison to prior work, as we simultaneously
account for e�ects of other contextual and personal conformity determinants such as
majority–minority group sizes, task objectivity, gender and self-con�dence. We found that
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users with higher Conscientiousness and Neuroticism conform more often than others -
irrespective of the e�ects of other conformity determinants. No other personality traits
showed signi�cant e�ects on user conformity. In other words, our �ndings show that
individuals who are less emotionally stable (and hence show higher neuroticism) or show
goal-oriented behaviour (or high conscientiousness) are more susceptible to conformity
in�uences. These observations resonate with �ndings in physical conformity studies that
positively correlate social anxiety [109, 119] and achievement motivation [157] with users’
receptiveness to conformity in�uences. Furthermore, while the observed e�ects from
Conscientiousness and Neuroticism contradict with prior �ndings in CMC groups [130,
134], we argue that this discrepancy is reasonable given the high informational in�uences
reported in our study, in contrast to prior work in CMC groups where tasks that appeal
to normative in�uences were used.

9.3 Positive and Negative Outcomes of Online Social
Conformity

Contrary to beliefs of seminal face-to-face conformity studies [42], social conformity has
been reported to elicit both positive outcomes (i.e. enhanced sense of community [154,
168]) and negative outcomes (i.e. undue pressure to conform to incorrect group
judgements [19, 81]) in CMC groups. Thus, to fully understand dynamics of online
social conformity, and use this powerful social phenomenon to encourage prosocial
behaviours in online groups e�ectively, acknowledging its potential for both positive and
negative outcomes is important. Hence, this thesis set out to provide empirical evidence
of potential positive and negative outcomes of online social conformity, in an attempt to
further emphasise why conformity in�uences should be accounted for, when designing
online group settings.

RQ 3: What are the potential positive and negative outcomes of online
conformity?

In Chapter 6, we found that in the presence of gender cues (stereotypically gendered
names and avatars), gender-stereotypical conformity behaviour led to more incorrect
answers in gender-stereotypical quiz questions, in comparison to neutral questions. This
is not surprising as the pilot study described in Chapter 6 reports neither men or women
to be more competent in a certain type of questions (gender-stereotypical or otherwise).
As a result, gender-stereotypical perceptions that heightened users’ susceptibility to
conformity - primarily for informational reasons - back�red.

Hence, when there is a possibility for people to stereotypically perceive their
competency based on factors such as gender, age (see Chapter 2), and race [23, 27]
- especially in the absence of direct indicators of self and peer competency in online
groups - it is probable that conformity behaviour will result in adverse outcomes i.e.
persuading users to accept and support incorrect judgements of the group’s majority.

178



Accounting for Social Conformity in Platform Design

In addition, Chapter 8 reveals that using social information (i.e. user comments
posted by others evaluating article’s trustworthiness) to trigger conformity in how
people perceive trustworthiness of online news articles, can not only encourage people to
overcome their personal prejudices of the said articles’ credibility, but also persuade users
to adjust how they respond to articles they perceive as fake or real. This is critical, as prior
work has attributed the dispersion of fake news in online social media to actions of human
users and not social bots [173]. Therefore, the ability to use conformity in�uences to
encourage people to help the dissemination of real news articles, and avoid contributing
to the dissemination of fake news articles in online social media has tremendous bene�ts.

9.4 Accounting for Social Conformity in Platform
Design

This thesis aims to expand our understanding of the dynamics of conformity determinants,
so that future CMC-based group settings can be designed to control conformity in�uences
as per the requirements of the platform. More speci�cally, in group settings where
independent or diverse user responses are welcome (e.g., online quizzing platforms,
discussion forums [19]), the platform design itself should be equipped to discourage
conformity behaviour. Conversely, in situations where conformity behaviour is desired
to enhance a sense of community and encourage adherence to accepted group behaviours
(e.g. online support groups [154, 168]), the group platform can be designed to encourage
user conformity.

We further note that literature shows that conveying social information through
online platform design can enhance task performance [43] and engagement [56]. There
are also reports that normative conformity can be encouraged through simple visual,
textual, and interaction design elements of website design [168]. However, these �ndings
are not explained in relation to conformity determinants and hence are inadequate to
fully understand how conformity in�uences can be controlled through online platform
design.

RQ 4: How can we embed conformity determinants in the design of CMC
group platforms to control conformity in�uences appropriately?

In Chapters 5, 6 & 7 we present empirical evidence that certain design decision
of an online platform can control conformity in�uences. For instance, embedding
simple user cues such as usernames with birth years, �rst names of users and silhouette
avatars resulted in age and gender stereotypical conformity behaviour in Chapters 5
and 6, respectively. Moreover, in Chapter 6 gendered avatars were seen to elicit higher
stereotypical conformity than gendered names, implying that stronger cues can heighten
such e�ects. Hence, in realistic online group settings where photographs of users and
highly anthropomorphic avatars are used (e.g., [46, 67, 86, 140]), reported conformity
e�ects would be more profound.
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Therefore, our �ndings present several implications worthy of consideration by
designers of future online group settings. First, one should carefully consider if embedding
user cues that can trigger stereotypical conformity is value-adding from the perspective
of the users as well as the platform. For instance, gender and age related user cues can be
relevant details in an online dating platform, but may not have the same signi�cance in
an online learning platform. Therefore, in situations where user cues are not necessary,
we recommend using user representations that are devoid of user-speci�c cues i.e., animal
avatars used by Google and identicons used by GitHub. This is further supported by
the fact that people frequently perceive “gender-neutral” human-like avatars that are
popularly used in online platforms as masculine [15] - and hence are not as e�ective
in eliminating gender stereotypes. Alternatively, to avoid people from stereotypically
inferring user competency based on irrelevant factors, we encourage embedding direct
and reliable indicators of user competency - i.e., skill assessment tests in LinkedIn and
badges used in Stack Over�ow - in the platform design where relevant, to mitigate adverse
e�ects of stereotypical user conformity behaviour in online groups.

Moreover, in Chapter 7 we show that the level of perceived online social presence
can be manipulated through the level of interactivity and response visibility allowed in
an online platform, and that higher social presence can enhance user susceptibility to
social conformity in�uences - especially when the task appeals to normative in�uences.
Therefore, we argue that platform designs that insinuate higher social presence can
encourage social conformity when it leads to prosocial behaviours (e.g. in online support
groups to enhance a sense of community and adhere to positive group norms [154]).
Conversely, platforms designs that insinuate lower levels of online social presence can
reduce the general receptiveness of users to social conformity in�uences - especially
when conformity reportedly leads to adverse outcomes (e.g., in online group quizzes as
seen in Chapter 6 and [19]).

Furthermore, while in Chapter 7 we enhanced the level of interactivity allowed
between users through a text-based real time chat, and ensured that users’ �nal
judgements are publicly visible to all group member to improve response visibility,
we emphasise that these factors can be enhanced through many other design features
that we often see in online group settings i.e., a noti�cation system that update users on
others’ behaviour on the platform [43]. Hence, more work is necessary to determine how
interactivity and response visibility can manifest di�erently through online platform
design, and whether they impose similar e�ects on social conformity behaviour.

On a di�erent note, as social presence can also contribute towards user engagement
and interaction [58, 73], user satisfaction and trust [71, 74], and platform attractive-
ness [73], the decision to control conformity in�uences by manipulating social presence
should be taken after carefully considering the requirements of each platform. More work
is required to understand how manipulating social presence, in an attempt to control
online conformity behaviour could also impact the above aspects of a platform. Moreover,
while this thesis sets forth several design guidelines based on empirical evidence on how
certain conformity determinants can be embedded into online platform design to control
conformity in�uences, further work is needed to validate these guidelines in realistic
online group settings.
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9.5 Future Directions of Online Social Conformity
Research

Next, we discuss several research avenues that are worthy of further investigation,
particularly in CMC-based conformity studies. First, we emphasise the importance of
taking precautions to mitigate experimenter-induced confounds that can impact results of
social conformity experiments. Second, we highlight often overlooked determinants that
are important to better understand the dynamics of conformity behaviour in CMC-based
groups. Third, there is a lack of research that extends �ndings of controlled conformity
studies to realistic CMC group settings. Finally, we call attention to the lack of literature
that investigates the longevity of conformity behaviour in CMC groups, to di�erentiate
between public compliance and private acceptance.

9.5.1 Tackling the Experimenter E�ect

The “experimenter e�ect” is described as a participant’s tendency to alter their behaviour
in the presence of an experimenter, resulting in unnatural behaviour and hence invalid
research outcomes [133]. More speci�cally, participants may adjust their behaviour
during an experiment to align with subtle cues they extract from the experimenter
regarding their objectives behind the experiment [174, 178], or even in response to certain
socio-demographic features of the experimenter such as - gender, age and race [41, 107,
184]. Therefore, such experimenter e�ects can introduce confounding in�uences in
conformity studies. For instance, if a participant somehow senses that the experimenter
expects to see conformity behaviour, they may feel the need to do so, to produce “better”
(but unnatural) study results. Furthermore, as literature also indicates that completely
removing the experimenter can also cause insincere and satis�cing answers, researchers
have used bots in the place of experimenters in CMC groups [171]. More speci�cally,
they argue that bots can potentially facilitate a human experimenter’s conversational
interactivity, without unconsciously exposing subjects to user cues or experimental details
that can moderate their behaviour [178].

Several conformity studies have used bots to replace human experimenters in both
physical and CMC settings. In physical groups, conformity studies that investigated
e�ects of non-human (robotic) peers have used “experimenter” robots to control the �ow
of the experimental task [146, 147]. For instance, Salomons et al. [146] reported using
a robot instead of a human experimenter to display each experimental trial, and show
initial and �nal responses of the group members at the end of each trial. The authors
argue that using a human experimenter in this setup can generate experimenter e�ects,
potentially overpowering any in�uence of the robotic peers. Similarly, we used chatbots in
Chapters 4, 5, 6 & 7, to overcome possible experimenter e�ects. For example, in Chapters 4
& 7 we used a “QuizBot” to assist participants in familiarising themselves with the online
quizzing tool used for the experiment, and to provide step-by-step instructions on how
to complete the quiz without any involvement from the researchers. Our qualitative
�ndings indicate that the use of a bot was well-received by the participants, who also
preferred receiving instructions from a bot in comparison to reading them on the screen

181



9. Discussion

or on paper. Moreover, a similar bot was used in Chapters 5 & 6 to investigate the e�ects
of age, gender and related stereotypes on online user conformity behaviour, where the
bot was used to train participants, without bringing attention to the experimenters’ age
and gender details, to minimise potential confounding e�ects.

We emphasise that researchers need to be mindful about how the bots are designed,
if they are to be used as a mechanism to minimise experimenter e�ects in conformity
studies. More speci�cally, the level of anthropomorphism and conversational capabilities
of a bot can determine its e�ectiveness in mitigating experimenter e�ects [178]. As
participants have often regarded computers as social actors in conformity studies and
have responded similarly to human peers [101, 186], highly anthropomorphic bots with
prominent user cues (related to gender, race, etc.) may induce experimenter e�ects similar
to humans [178].

9.5.2 Overlooked Determinants of Social Conformity
Often overlooked determinants of social conformity - such as the cultural background
of users [29, 126] and their cultural perceptions - require further investigation in future
conformity studies. While there has been some e�ort to compare conformity behaviour
between individuals coming from individualistic and collectivist national cultures
(e.g., Cinnirella and Green [29] compared conformity behaviour between European
vs. East Asian students), a majority of conformity studies have used participants coming
from WEIRD (Western, Educated, Industrialised, Rich and Democratic) communities -
which have been reported to skew research �ndings with regard to human nature [85].
Importantly, CMC groups are inherently distributed and are more likely to contain
culturally diverse cohorts of users when compared to physical groups. Hence, the �ndings
we report in Chapter 6 with regard to the e�ects of gender and related stereotypes on
online conformity, with participants primarily coming from a Western country, might
not replicate cross-culturally due to di�erent cultural norms. Hence, going forward CMC-
based conformity research should focus on extending reported �ndings to non-WEIRD
communities and ensure diversity in recruited participants, to accurately re�ect the user
groups that often use CMC groups for interpersonal relations.

Furthermore, despite increasing reports of cultural stereotypes moderating user
behaviours in CMC settings [10, 33], not much e�ort has been invested into understanding
their e�ects on social conformity. Furthermore, as Eagly and Chrvala [47] indicate that
certain user cues are often stereotypically perceived as indicators of user competency
and status in physical groups, it is probable that these stereotypes also translate to CMC
groups. For instance, in Chapters 5 & 6 we found that age and gender stereotypical
perceptions can impact conformity behaviour in CMC groups. Thus, it is highly likely
that other personal traits of individuals i.e., their cultural background, can also induce
stereotypical conformity in CMC settings.

Therefore, future conformity studies can investigate whether and how cultural
stereotypes occur in CMC groups, what factors contribute toward such behaviour, as
well as their impact on the social dynamics of online groups. In addition, it is also
important to analyse such stereotypes in relation to the nature of the experimental task
and stereotypical user cues, to identify potential interactions. For instance, in Chapters 5
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& 6 we observed age and gender stereotypical conformity in age and gender-biased quiz
questions respectively, but not in neutral quiz questions based on general knowledge.
This implies that stereotypes may only trigger conformity in the presence of tasks that
appeal to them.

Additionally, while simple user cues were su�cient to trigger the reported stereo-
typical perceptions in Chapters 5 & 6, we found that richer user cues tend to generate
stronger stereotypical behaviour in Chapter 6. Thus, while cultural stereotypes have
been reported to occur even in the presence of �rst names of online users [33], we can
reasonably expect them to be more profound in the presence of richer user representa-
tions such as photographs - where cultural cues are more obvious. Therefore, future work
should also consider how the strength of cultural stereotypes might vary in di�erent
user representations. Additionally, they can also evaluate the e�ectiveness of strategies
proposed in Section 9.4 to mitigate stereotypical conformity in CMC settings.

9.5.3 Realistic Group Se�ings
A signi�cant 96.4% of the research articles analysed in our literature review used
either confederates or simulations to generate an arti�cial group majority. Only four
studies - two each in physical [151, 185] and CMC [111, 136] groups - have investigated
conformity by exposing subjects to naturally occurring group majorities, without any
experimental manipulations. Moreover, the majority of CMC conformity studies are
conducted in laboratory settings that do not accurately represent realistic CMC-based
group environments, using experimental tasks that are not representative of naturally
occurring social pressure situations (e.g., Perfumi et al. [134] investigated conformity
behaviour in subjects who were in a laboratory with a maximum of three experimenters,
as they completed Asch’s line judgement task online, with computer-simulated peers).
Hence, it is possible that �ndings of prior laboratory based conformity studies do not
directly translate to realistic CMC groups settings.

Therefore, more e�ort is necessary to investigate how �ndings with regard to e�ects
of conformity determinants in controlled conformity studies replicate in realistic CMC
groups that do not use confederates or simulations to create social pressure. For example,
Maruyama et al. [111] reports a study where conformity in how subjects vote in a political
election was investigated by exposing the subjects to a naturally occurring political debate
on Twitter - where the majority’s opinion was based on the tweets posted by the Twitter
community. The study also analysed e�ects of interactivity on conformity behaviour by
instructing subjects to either actively interact with the tweets, or simply observe them.
By doing so, the authors con�rmed that the level of interactivity between the subject
and their online correspondents show a positive e�ect on their tendency to conform,
when subjects are exposed to organic conformity in�uences occurring in a realistic CMC
environment.

Furthermore, group settings in CMC environments (e.g., social networks, discussion
forums) are often larger in size having thousands of users in some situations, in
comparison to face-to-face group settings [59]. However, the overall group sizes used
for CMC based conformity studies - which is often between 2–11 users [102, 105, 176]
- do not correctly re�ect the size of naturally occurring CMC based groups. While,
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using smaller group sizes may have been appropriate in initial CMC-based studies that
primarily focused on understanding how e�ects of conformity determinants translate
from physical to CMC groups, these studies are not su�cient to determine if these e�ects
will persist across larger groups. Furthermore, while larger CMC groups are likely to
further enhance deindividuation e�ects and a sense of anonymity in users that can reduce
their susceptibility to conformity in�uences as previously reported by Perfumi et al. [134]
and Kim and Park [89], these assumptions are yet to be empirically con�rmed in CMC
groups with larger cohorts of users.

Additionally, how the majority–minority group composition is signalled to users
in CMC groups can also vary from one platform to the next (e.g. discussion forums
such as Stack Over�ow or Quora may signal the “popular” opinion in terms of upvotes,
whereas an online poll can indicate the same, as percentages of users agreeing with
each poll option). Similar di�erences were found where the group composition was
insinuated to users by sequentially displaying responses of each user in Chapters 6, 7
& 8, and alternatively by using visualisations such as bar charts in Chapter 4. However,
our �ndings are not su�cient to determine if di�erent signals used to indicate group
composition can determine users’ receptiveness to conformity pressures in addition to
the majority–minority composition. Moreover, it is probable that the e�ectiveness of
such indicators can also vary if the overall size of the group increases signi�cantly -
details of which are still unclear.

Therefore, we encourage future conformity studies to focus more on assessing the
ecological validity of �ndings put forward by prior work. It is particularly important
to investigate these questions in realistic CMC groups, that are considerably di�erent
to the laboratory based CMC group settings that have been used in prior conformity
studies [134] - including the studies presented in Chapters 4, 6 & 7. Additionally,
we acknowledge that the controlled nature of the study designs used in this thesis
may have a�ected the ecological validity of certain �ndings. For instance, often in
realistic online group settings user cues related to culture, gender identity and age
can manifest simultaneously to impact user conformity behaviour - which was not
accounted for by the experiments presented in this thesis. However, we further
emphasise that investigating conformity in uncontrolled, realistic CMC groups is
considerably more challenging, as it requires careful experimental design to account
for potential consequences of the uncontrolled nature of the study. For example, if the
majority–minority group compositions are allowed to manifest organically in a group
of participants, it is di�cult to ensure that all participants will be in a minority for
the experimental tasks. Furthermore, as potential confounds can also occur between
conformity determinants as the uncontrolled nature may not allow for these to be
controlled, analysing and interpreting results of such studies can also be more complex
(e.g., when using photographic user representations instead of usernames with birth
years or gendered avatars, user conformity can be impacted by cues such as culture, in
addition to age and gender as seen in Chapters 5 & 6).
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9.5.4 Levels of Conformity: Compliance, Identification and
Internalisation

To understand the true implications of conforming behaviour on an individual’s personal
opinions and behaviour, it is vital to recognise the “level of conformity” that has
occurred. There are three distinct levels of conformity - compliance, identi�cation and
internalisation [87, 90]. “Compliance” is described as super�cial, public conformity,
without a private change in attitude or behaviour. In other words, an individual who
does not believe in the group’s judgement may still adjust their public opinion in the
presence of an opposing majority, to achieve a favourable reaction from the group, to
avoid disapproval or to gain a speci�c reward. Furthermore, “identi�cation” occurs when
an individual changes their opinions and behaviours to appear similar to a speci�c group.
In such a situation, the person accepts the group’s response without actually considering
its content, because it is associated with the desired group relationship. Finally, if an
individual shows both public and private conformity, because they believe the group’s
judgement to be accurate, useful or congenial, it is referred to as “internalisation” - which
is the highest level of conformity. Behaviours and opinions adopted in this nature, often
end up being integrated to a person’s own value system, and thus results in private
conformity.

Therefore, it is clear that the longevity of conformity behaviour depends on the level
of conformity that a person demonstrates in response to social pressure. However, only
a few studies have reported investigating the level of conformity induced during the
experiment. For instance, in physical groups, Yarnold, Grimm, and Mueser [187] described
that individuals who conformed to the responses of three unanimous confederates in a
series of visual perceptual tasks, often reverted their responses when they completed the
tasks by themselves, immediate after the group situation. In other words, the conformity
behaviour induced in this Asch-like situation shows only public compliance in the
presence of social pressure. Furthermore, a CMC-based conformity study by Laporte,
Nimwegen, and Uyttendaele [97] reported that subjects who completed a set of factual,
moral, and political questions in the presence of confederates and subsequently by
themselves, showed public compliance in subjective tasks (moral/political questions),
but not in objective tasks (factual questions). They argue that in objective questions
conformity may have been triggered due to informational in�uences, which could have
encouraged subjects to not only conform to the majority but also to privately accept
(or internalise) the majority’s answer as “correct”. Alternatively, in subjective questions
where there is no clear “correct” answer, public conformity can be a result of normative
in�uences, that diminish when social pressure is removed.

Therefore, we note that understanding when and why di�erent levels of conformity
occur can greatly expand our understanding of the true consequences of conformity
behaviour. More speci�cally, understanding the longevity of social conformity in�uences
can assist researchers to determine when and where its e�ects are strongest and hence
requires more attention. However, prior work on this regard is insu�cient to fully
determine what factors induce public compliance, identi�cation, and private conformity.
Therefore, we encourage future conformity studies to determine what level of conformity
occurs within their experiment, using an experimental design that can reasonably
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distinguish between each level of conformity. With that being said, this is can be quite
challenging as it requires participants to repeat the experimental task at least twice.
Moreover, in situations where participants are required to repeat the experimental tasks
immediately after being exposed to the group situation, it is highly likely that they
provide satis�cing answers due to fatigue. Alternatively, if participants are asked to
repeat the tasks after a longer time interval (e.g. 2 weeks), researcher will have to put in
extra e�ort to ensure participant retention.
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Conclusion

This thesis investigates the dynamics of social conformity in online group settings, to
inform the design of future online group settings that account for social conformity
in�uences. To this end, we �rst systematically quantify the e�ects of several popular
contextual and personal determinants of conformity in face-to-face groups, in di�erent
online group settings. Our �ndings show signi�cant e�ects from all contextual and
personal determinants analysed, which includes - majority and minority group sizes, task
objectivity, social presence, gender, age, self-con�dence and personality. Thus, online
social conformity is a function of both its contextual and personal determinants, and
hence should be examined and understood as such.

Next, we analyse outcomes of social conformity in�uences in online group settings,
revealing that this social phenomenon has both positive and negative implications.
On one hand, online social conformity in�uences can be used to encourage prosocial
behaviours in social media (see Chapter 8). Conversely, social conformity in�uences -
when ampli�ed by stereotypical perceptions - can motivate individuals in online groups
to accept incorrect information supported by a majority as the truth (see Chapter 6).
Hence, social conformity should not be cast aside as a negative in�uence, and instead
should be accounted for - when designing online group settings.

We also present a set of guidelines to inform the design of the next generation of
online social platforms, that can not only mitigate adverse e�ects of social conformity
in�uences, but also capitalise on this social phenomenon when possible. In Chapters 5, 6
& 7 we indicate how certain contextual and personal determinants of social conformity
can manipulate perceived pressure to conform in online groups. For instance, we
show that higher perceived social presence and stronger gender cues can heighten
our susceptibility to social conformity in�uences, and vice versa. Having said that, as
outcomes of social conformity di�er from one platform to the next, how our �ndings can
be used to encourage prosocial behaviour and/or mitigate adverse e�ects of conformity
in�uences is up to the discretion of the designers of a speci�c platform. Moreover, future
work can systematically investigate if these conformity determinants can be realistically
manipulated through online platform design to control social conformity in�uences to
encourage prosocial user behaviours.

The thesis also outlines a set of research avenues worthy of the consideration for
future conformity research. First, despite our e�orts to test conformity in both laboratory
and remote studies that mimic real-world online group settings, these studies exposed
users to arti�cially induced social pressure situations, and potential experimenter e�ects
- and hence are not entirely representative of realistic scenarios. Additionally, more work
is needed to explore e�ects of other conformity determinants i.e. culture - that are often
overlooked by prior work, but are critical to the dynamics of social conformity in online
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groups that connect diverse cohorts of users. Finally, there is also a lack of research
that explores the longevity of social conformity behaviour that manifest in online group
settings - which is useful to determine its reach in our everyday lives.
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