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1. Introduction 
Self-disclosure, the process by which an individual 

discloses intimate information about themselves, has 
become ever more significant in Canadian psycho-
therapy (Farber, 2006, p. 7). Throughout self-disclo-
sure sessions, patients will often disclose problems 
that are the primary sources of their distress and this 
act of disclosing would “decrease tension and improve 
awareness of viewpoints” (Silove, Ventevogel, & Rees, 
2017, p. 13). To facilitate psychotherapeutic develop-
ment, psychologists observe their patients’ psychody-
namics and structure their discussions to encourage 
high levels of self-disclosure (LOSD). Psychologists 
will also choose to observe the topics of self-disclo-
sure (TOSD) and the cognitive processes (CP) dem-
onstrated by their patient (Maroda, 2010). Similarly, 
virtual reality therapy is increasingly being used by 

therapists to aid with their patients’ well-being. Dr. 
Giuseppe Riva (2017), Professor of Psychotherapy at 
the University of Denver, argues that virtual reality 
can be used as “a potentially effective way to provide 
general and specialty health care services, and appears 
poised to enter mainstream psychotherapy delivery” 
(p. 220). Virtual reality may facilitate greater levels of 
discourse within a therapy session and is gradually be-
coming an accessible medium with which individuals 
can communicate with (Bruss, 2010, p. 134). 

This paper aims to examine the influence of selected 
communication mediums (face-to-face, online chat-
rooms, and virtual reality chatrooms) on the LOSD, 
TOSD, and CP of high school students in a disclo-
sure setting1. This study’s results may propose meth-
ods outside of conventional therapy outlets (such as 
face-to-face meetings or online support groups) that 
can generate a greater degree of disclosure for those 
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1 An environment where individuals are prompted to disclose personal information about themselves
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in need of therapy.  Several studies suggest that there 
exists a correlation between the communication me-
dium of a therapy session and “the degree to which 
patients experience inclinations to disclose personal 
information, the subjects’ frequent references to spe-
cific disclosure topics, and the subjects’ display of 
cognitive language” during the disclosure sessions 
(Brandon, 2016, p.125; Ruppel, 2015; Nguyen, 2012). 
Through evaluating and considering current litera-
ture, it is hypothesized that virtual reality, which is 
generally associated with both anonymity and immer-
sivity, will generate greater cognitive expressions and 
higher LOSD during disclosure. Alternatively, online 
chatrooms, which are often associated with anonymi-
ty yet a detachment from reality, will induce lesser use 
of cognitive language and lower LOSD. This research 
thus hopes to establish a better understanding of the 
mood-altering characteristics present within differing 
communication mediums by assessing the medium’s 
ability to direct self-disclosure. 

The aim of this true experimental study is to ex-
amine which communication methods may gener-
ate greater degrees of disclosure for future patients 
of mental illness, an increasingly critical problem in 
Canada (CAMH, 2017). Currently, 34% of Ontario 
high school students indicate “high levels of psycho-
logical distress” and nearly 1 in 3 Canadians will ex-
perience mental illness during their lifetime (Center 
for Addiction and Mental Health, 2017). Those aged 
15 to 24 are identified by the Centre for Addiction 
and Mental Health (CAMH) to be the group that is 
most vulnerable to mental illness (CAMH, 2017). This 
paper can be used to classify and explore the use of 
potential methods that therapists can use to provide 
adequate service for this growing patient population. 

2. Literature Review
Limited research has been conducted on the role that 

virtual reality can play in psychotherapy and in eliciting 
self-disclosure. To explore the topic, the differences in 
the rates of self-disclosure between conventional com-
munication mediums will be considered as well as the 
theoretical principles that help to explain such differ-

ences. The extent to which virtual reality is currently 
being used in therapy should also be considered as this 
can help build a deeper understanding of how best to 
use virtual reality in therapeutic sessions. 

2.1 Existing Views of Differences in 
Computer-Mediated and Face-to-Face 
Disclosure

Inconsistent findings have resulted in opposing 
conclusions concerning the differences in computer-
mediated and face-to-face self-disclosure. Dr. Mela-
nie Nguyen (2012), Professor of Psychology and 
Behaviour and Senior Lecturer in eHealth and Cy-
berpsychology at the University of Sydney, observed 
that “discussions of online communication often as-
sume greater self-disclosure in computer-mediated 
communication than face-to-face” (p. 103). Another 
review of computer mediated disclosure by Psychol-
ogy Professor Jinsuk Kim (2011) from the University 
of Haifa observed that “a rapidly increasing body of 
experimental and anecdotal evidence suggests that 
computer-mediated communication (CMC) and 
general Internet-based behavior can be characterized 
as containing high levels of self-disclosure” (p. 162). 
Comparably, Valkenburg and Peter (2009) employed 
both experimental and survey studies to “repeatedly 
demonstrate that CMC stimulates self-disclosure” (p. 
2).  In an experimental study with 690 pre-adolescents 
and adolescents (p. 10-17), they revealed that medical 
patients tend to report more symptoms and undesir-
able behaviors when interviewed by computer rather 
than when interviewed face-to-face (p. 17). However, 
while some researchers claim a “robust” (Taddei, 2013, 
p. 824) and “pervasive” (Suler, 2004, p. 321) difference 
in self-disclosure between each communication plat-
form, others have observed inconclusive and uncon-
vincing findings regarding such differences (Nguyen, 
2012; Ruppel, 2015). 

2.2 Theoretical Underpinnings of Self-
Disclosure and their Applicability to VR

The role of a communication medium (e.g., face-
to-face or computer-mediated) has received extensive 
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consideration in the literature on self-disclosure, yet 
it continues to be both a theoretically and empirically 
contested issue (Nguyen, 2012, p. 103). There have 
been several psychological theories posited to explain 
the differences in the rates of self-disclosure between 
these mediums the most influential and applicable of 
which are 1) the online disinhibition theory (Suler, 
2004), 2) the social exchange process theory (Clair & 
Giles, 1982), and 3) the media richness theory (Nguy-
en, 2012). Existing research on the inherent character-
istics of virtual reality can be applied to each of these 
theories to help predict and understand the effective-
ness of virtual reality in psychotherapy in relation to 
other communication mediums. This section will thus 
explore each of the four aforementioned theories.

2.2.1 Online Disinhibition Effect 

The online disinhibition effect, as explained by John 
Suler, the department specialist in psychotherapy and 
psychopathology at Rider University, is a phenom-
enon in which some people, while online, will “self-
disclose or act out more frequently or intensely than 
they would in person” (p. 321).  Inspired by Freud’s 
“archeological model of the mind,” this theory rests 
on the supposition that one’s personality is formed of 
layers and that a “core, true self exists behind several 
layers of defenses” and artificial norms of everyday 
social interactions (Burgoon, 1993, p. 190). It is on 
this basis that different modalities of interaction (e.g., 
computer-mediated, face-to-face, virtual reality) may 
facilitate diverse expressions of the self and thus, dif-
ferent degrees of self-disclosure. Suler’s research ar-
gues that there are three key characteristics of online 
communication that facilitate this disinhibition2: ano-
nymity, dissociative imagination, and asynchronicity 
(Suler, 2004, p.321).  

The first characteristic is anonymity. One of the 
major theories of the disinhibition effect is that a 
heightened sense of anonymity, as seen in online 
communication, allows individuals to dissociate 
their actions online from their in-person lifestyle 
and thus, they feel “less vulnerable about self-
disclosing and acting out” (Suler, 2004, p. 323). In 
comparing degrees of self-disclosure between in-

dividuals in visually anonymous (no webcam) and 
non-anonymous (webcam) communication, Dr. 
Louis Schmitt and Dr. Paul Brunet, both professors 
of Psychology at Oregon State University, support 
the aforementioned claim and conclude that there 
is a greater degree of disinhibition in anonymous 
conditions. They argue that it is this ability to detach 
oneself from what they say online that creates a per-
ception that they do not have to “own” their behav-
ior and thus, are less restrained in sharing (Brunet & 
Schmidt, 2007, p. 945). Similarly, Dr. Olivia Bruss, 
Professor of Psychology at Wisconsin Lutheran Col-
lege provides a unique perspective in supporting this 
claim. Her paper provides analysis into how disinhi-
bition is directly linked to deindividuation. That is 
to say that anonymity (and thus, a dissociation from 
reality) makes it so that individuals are less likely to 
see others as people and thus, feel as if their disclo-
sures are less prone to producing immediate social 
consequences (Bruss, 2010, p. 6).  However, Dr. Erin 
Hollenbaugh, professor of psychology at Kent State 
University, argues, instead, that visual anonymity 
leads to less disclosiveness in blogs. Results revealed 
that participants disclosed more information in their 
blog entries when they had a profile picture or shared 
photos of themselves and were thus, more visually 
identifiable (Hollenbaugh, 2013, p. 298). 

Suler’s second factor of disinhibition is a phenom-
enon known as dissociative imagination. Suler argues 
that the dissociative properties of online communica-
tion- which allows individuals to effortlessly escape 
from what happens online- coupled with the ability 
to create an online persona of oneself (or imaginary 
character) is thought to magnify the rate of disinhibi-
tion and thus, the rate of self-disclosure (Suler, 2004, 
p. 325). Emily Finch, Professor of Criminal Law at 
the University of Southern California and researcher 
specializing in cyberspace identity theft, has similarly 
argued that “some people see their online life as a 
kind of game with rules and norms that don’t apply to 
everyday living” and thus, act or say things that they 
would not in everyday life. (E. Finch, 2002, p. 36). In 
a systematic decadal literature review, Dr. Aardema, 
applies this principle to virtual reality and argues that 
this phenomenon would be exponentially magnified 

2 A lack of restraint in sharing about oneself
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as the success of these virtual environments funda-
mentally relies on their ability to induce dissociative 
experiences—whether it be through depersonaliza-
tion3 or derealization4. 

The final factor is that of asynchronicity. A key 
characteristic of online communication (that is not 
shared by face-to-face communication or virtual real-
ity) is that individuals do not interact in real time—
one can respond in however much time they choose. 
Two opposing arguments arise from this characteris-
tic. The first is that, according to Suler, asynchronicity 
can allow people to participate in an “emotional hit 
and run,” allowing them to put their information out 
there and then leave it behind, with no obligation to 
respond (Suler, 2004, p. 322). This lack of obligation 
is a disclosure incentive. Judee K. Burgoon, Professor 
of Communication at University of Arizona, contends 
with this analysis. Instead, Burgoon (1993) argues that 
a delay in response can allow people to more ratio-
nally think through their actions and thus, be more 
cognizant of social consequences that could arise. 
This in turn would make asynchronicity an inhibition 
factor (Burgoon, p. 973).  However, since 1993, online 
methods of communication have become increasingly 
less asynchronous as individuals can respond almost 
immediately as if they were having a real time con-
versation.  

 2.2.2 Social Exchange Process Theory

According to a report published Dr. Howard Giles 
and Dr. Robert Clair in the American Journal of Lin-
guistic Society, the social exchange process theory 
states that “prior to acting, we attempt to assess the re-
wards and costs of alternate courses of action” and ul-
timately base decisions off what will bring the greatest 
benefits and least costs. In respect to self-disclosure, 
Giles and Clair (1982) argue that individuals will be 
more likely to share if they are less prone to immediate 
social consequences (Clair & Giles, 1982, p. 321). Sim-
ilar to Suler’s online disinhibition effect, they conclude 
that in computer mediated environments, individuals 
are more detached from reality (and thus the conse-
quences that come along with it) and therefore, are 

more prone to self-disclose (Suler, 2004; Clair & Giles, 
1982).  However, Professor Adam Joinson, Professor 
of Information Systems at University of Bath, suggests 
that the dangerousness and open-access nature of the 
internet can cause people to be less inclined to share 
as they believe that their information can spread more 
easily and, thus, have greater societal consequences. 
He therefore posits that face-to-face communication 
elicits a greater degree of self-disclosure (Joinson, 
2003, p. 74)

2.2.3 Media Richness Theory 

Unlike the other three theories, the Media Richness 
Theory (MRT) predicts greater degrees of disclosure 
in face-to-face environments compared to comput-
er-mediated communication. MRT ranks commu-
nication channels on a “richness continuum” where 
a “rich channel” is one that allows for feedback and 
the use of a range of cues. Under this context, face-to-
face communication is inherently a “richer” medium 
than computer-mediated communication in that it al-
lows for “the use of gestures, verbal and paralinguistic 
channels” for communicating (Nguyen 2012; Kang 
2010). In this respect, virtual reality, a medium often 
associated with immersivity, can be considered a “rich 
media” and could help to facilitate greater degrees of 
disclosure.

2.3 Gap Analysis 

Despite the considerable research that exists on the 
rates of self-disclosure among varying communication 
mediums, the role of virtual reality in self-disclosure 
is a relatively new field. This study would be one of the 
first to analyze the intersection of virtual reality in the 
discipline of self-disclosure through an experimental 
lens. In addition, the demographic targeted (youth 
aged 13-18) and location of the experiment are differ-
ent than that of any previously conducted experiment 
of its kind as it focuses in large part, on self-disclosure 
in adolescents- one of the most vulnerable groups to 
mental illness (CAMH, 2017). 

3 a state in which one’s thoughts and feelings seem unreal or not to belong to oneself
4 a feeling that one’s surroundings or situations are not real
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3. Methodology
In reviewing existing literature, it is hypothesized 

that virtual reality (VR) will induce higher levels of 
self-disclosure than face-to-face (FTF) and computer-
mediated (CM) communication as it leverages both 
the anonymity of online communication and natural-
ness/spontaneity of face-to-face communication. In 
order to analyze the extent to which communication 
mediums (FTF, CM, VR) can affect the degree and 
quality of self-disclosure, a series of conversation-
based disclosure sessions between two partners will 
be recorded and analyzed. The following methodol-
ogy section will explain 1) the design of this study, 
2) the data collection methods used,  and 3) ethical 
considerations. 

3.1 Design
This study employs a true experimental design: a 

quantitative approach that “aims to establish a pos-
sible cause and effect [C&E] conclusion between… 
independent and dependent variables” (Creswell, 
2014, p. 294). True experiments seek to remove sys-
tematic discrepancies between participant traits that 
are “potential confounding factors” by randomly as-
signing subjects to experimental groups (which re-
ceive treatment) and at least one comparison group, 
which receives no treatment or other manipulation 
(Schutt, 2018, p. 38). These different conditions of 
the independent variable determine deviations in the 
dependent variables. In this study, the manipulated 
independent variable is the communication medium 
(FTF, CM, VR), and the dependent variable are 1) the 
level of self-disclosure (LOSD) and 2) the perceived 
level of self-disclosure (PLOSD) from the perspective 
of the participants. 

According to Dr. Barry Gibbons, Senior Researcher 
at the National Center for Research on Evaluations, 
Standards, and Student Tests, the “strongest quantita-
tive comparisons come from true experimental de-
signs in which subjects are randomly assigned to pro-
gram and comparison groups” (Gribbons, 1997, p. 4). 

It is this use of random assignment that differentiates 
true experimental designs from other methods such 
as a quasi-experimental design (Salkind, 2012). While 
a quasi-experimental research design [non-random 
assignment] allows for greater control in partnering 
up subjects, it does not allow for the elimination of 
confounding variables and thus has “a generally low-
er internal validity than true experiments” (Salkind, 
2012, p.136). Ultimately, because this study aims to 
establish a C&E relationship between the medium of 
communication and the degree of self-disclosure, a 
true experimental design was chosen. This is because 
true experimental designs will lend “the strongest 
argument for the existence of a cause-and-effect re-
lationship” as it includes a) the random selection of 
subjects, b) the random assignment of groups (part-
nerships), c) the establishing of a control group, and 
d) the random assignment of treatments (Gribbons, 
1997, p. 5). In a study that relies on establishing a C&E 
relationship, the use of random assignment is neces-
sary in assuring that groups and treatments are truly 
comparable and observed variations are not simply 
the outcome of “extraneous factors or pre-existing dif-
ferences” (Salkind, 2012, p. 135)

3.2 Data Collection Methods:
3.2.1 Stage 1: Participant Recruitment and 
Grouping

Upon receiving approval by the ethics review 
board at my institution and at the selected research 
site, a secondary school/high school located in the 
Greater Toronto Area, Canada, a series of disclo-
sure sessions were conducted using 42 students aged 
13-18 [grades 9 through 12]. Through the use of a 
random number generator, participants were as-
signed to one of three conditions: face-to-face, on-
line chat-room5 or virtual reality. Participants were 
also randomly assigned to a partner within their 
group.  Each pair of participants in the face-to-face 
group disclosed within the same room to control for 
environmental factors that may influence the users’ 

5 Private online spaces where users communicate with one another through text-based messages.
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“mood and productivity, such as architectural design 
and light exposure” (Ayers & Baum, 1996, p. 926). 
Participants in both the online chat-bot and virtual 
reality groups disclosed in separate rooms to pre-
serve anonymity. 

3.2.2 Stage 2: Pre-Experimental 
Questionnaire

Upon arriving at their respective testing room, 
participants completed a 7-section pre-experimental 
questionnaire that asked about their gender, ethnicity, 
and age (see Appendix A). This questionnaire also in-
cluded the Positive Affect and Negative Affect Sched-
ule (PANAS), which assessed subjects’ pre-disclosure 
mood differences, and the Self-Concealment Scale 
(SCS), which evaluated participant’s daily conceal-
ment of personal information by asking them to agree 
or disagree with 10 prompts [1 being strongly disagree 
and 5 being strongly agree] (Watson, 2017; Larson, 
1990). Ultimately, this pre-experimental question-
naire established factors, such as mood and natural 
self-disclosure tendencies, that may affect the results 
if uncontrolled. Both the PANAS and SCS are quan-
titative measurement tools that required participants 
to answer questions on a Likert scale (Watson, 2017; 
Larson, 1990).

3.2.3 Stage 3: Self-Disclosure Sessions 

Participants were then each provided with a print-
ed sheet containing the disclosure instructions and a 
series of three discussion questions (see Appendix B) 
; each of which designed to encourage self-disclosure. 
Within the virtual reality group, instructions and dis-
cussion prompts were displayed on the participants’ 
screens. Discussion questions were taken from Aron, 
Melinat, Vallone, and Bator’s 1997 Closeness-Gener-
ating Questions (CGQ) (see Appendix B). Samples 
from the CGQ include “if you have to move from 
where you consider home, where would you go, and 
what would you miss the most about home?” (Aron, 
Melinat, & Valone, 1997, p. 189). Following the in-
duction and task directions, the experimenter left the 
room. A timer was placed in the room and partici-
pants were informed that they had five minutes to an-
swer each question. The 15-minute oral disclosures of 
the participants were recorded with a phone.  These 

recordings will later be analyzed by a computer algo-
rithm to generate quantitative self-disclosure levels.

3.2.4 Stage 4: Post-Experimental 
Questionnaire

After completing the disclosure session, partici-
pants were asked to complete an adapted version of 
the Revised Self-Disclosure Scale (Wheeeless, 1976). 
This was a 9-item post experimental questionnaire 
(PEQ) designed to determine participants’ perceived 
level of self-disclosure (see Appendix C). Questions 
from the Wheeless Revised Self-Disclosure Scale were 
adapted to be more applicable to the interactions of 
this experiment. The PEQ was designed to measure 
two things; the first of which is the amount and qual-
ity of self-disclosure that participants felt they exhib-
ited in the conversation. Sample items from the RSDS 
include: “In this experience, I often disclosed intimate 
personal things about myself without hesitation” and 
“In this experience, I did not often talk about myself ” 
(Wheeeless, 1976, p. 2). The PEQ was also measured 
the amount and quality of self-disclosure that a par-
ticipant felt their partner exhibited in the conversa-
tion. Sample items included: “In this experience, my 
partner talked about his/ herself for fairly long periods 
at a time” and “In this experience, my partner did not 
seem honest in his/ her self-disclosures” (Wheeeless, 
1976, p. 2).  This portion of the PEQ was composed 
of Likert-Scale based questions. As a control measure, 
the PEQ included questions concerning i) the extent 
to which participants felt they knew their partner be-
fore this experiment and ii) how often the study had 
been thought about by the participants. Both the pre-
experimental and post-experimental questionnaire 
are designed to isolate for confounding variables (i.e 
pre-disclosure moods or tendency to share personal 
information) and to measure participants’ perceived 
rates of disclosure (i.e. how much the participant felt 
like they shared throughout the session). 

3.3 Ethical Considerations:
Because this study inherently deals with the shar-

ing of participants’ personal information, several 
precautions must be taken to safeguard the study’s 
ethical validity. The first major concern is the pro-
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tection of information and personal data shared by 
participants within the disclosure sessions. On top 
of requiring a consent form, the experiment was de-
signed in a way such that it would be measuring the 
degree of self-disclosure in conversations between 
strangers/random partners and thus, anything that 
participants share is information that they would be 
comfortable sharing with people they had just met. 
More than that however, because the experimenter 
was not present in the room during any of the dis-
closure sessions and because all data collected was 
collected and analyzed via a recording, all disclosed 
content was only heard by the participants them-
selves and never seen by the experimenter.  The re-
cordings of each conversation were never listened 
to and were immediately inputted into an online 
algorithm to generate quantitative self-disclosure 
levels. This allows for the removal of any conflicts of 
interests and ensures that all disclosed information 
within the sessions was only heard by the participant 
and their partner. This study was approved by my in-
stitution’s internal ethics review board.

4. Findings
The experiment was carried out with 42 high 

school students in grades 9-12, between the ages of 
13-18, at Appleby College, a suburban high school 
in Ontario, Canada. For each experimental group, 
PANAS, pre and post experimental questionnaires 
(PEQ), and SCS scores were translated into means 
and standard deviations for comparison according to 
each dependent variable. Scores on PANAS, the pre-
experimental questionnaire, and the SCS were used 
to establish and compare possible confounding vari-
ables. The post-experimental questionnaire was used 
to compare perceived rates of disclosure throughout 
each of the three groups. Audio recordings of each of 
the disclosure sessions were uploaded electronically 
to Sonix- an audio to textual transcript generator. The 
transcripts were then entered into the Linguistic In-
quiry and Word Count (LIWC) 2015 algorithm where 
the average word counts for a) specific disclosure 
content categories [Family, school, friends, violence, 
and death] and b) verbal cognitive expressions were 
calculated. The verbal cognitive expression aspect of 

the algorithm grouped the individual’s vocabulary by 
whether it revealed insightfulness, tentativeness, or 
causation. The word count of cognitive vocabulary 
and disclosed content categories were converted into 
means and standard deviations. For example, repeat-
ed use of the word “suicide” throughout the disclosure 
session would be flagged in the ‘death’ content cate-
gory, thereby increasing the mean word-count value 
for that category. The means and standard deviations 
will be used to compare the actual rates of disclosure 
within each of the three communication mediums. 

For each dependent group, a F-test in one-way 
analysis of variance (ANOVA) was performed. F-tests 
are statistical tests used to evaluate the validity of the 
null hypothesis (Watson, 2017). This hypothesis states 
that there is nothing significantly different between 
the dependent groups. If the null hypothesis is valid, 
the F-statistic will yield a value of 1 ± 0.5. Probability 
values (p-values) were computed for each F-statistic 
to determine their significance (see Appendix D). If 
the p-values are lower than the pre-determined sig-
nificance level (α) such as 0.1 or 0.05, the findings are 
significant, and the null hypothesis can be overruled. 
The null hypothesis cannot be rejected, however, if 
these values are greater than α and thus not statisti-
cally significant. 

4.1 Establishing Control Variables

One-way ANOVAs were calculated for pretest pos-
itive and negative affect (PANAS) scores, SCS scores, 
and certain pre-experimental questionnaire scores. 
For each group, the F-statistic is within the range of 
. Therefore, the null hypothesis, which postulates that 
mean values across experimental groups are the same, 
is true. The significance levelwas pre-determined to be 
0.1. All p-values are larger than α and thus statistically 
significant. Therefore, the groups were equivalent on 
all control variables.

4.2 Perceived Rates of Disclosure

A participant’s perceived rate of disclosure is the 
degree to which the participant felt like they self-
disclosed throughout the session. This was measured 
using the post-experimental questionnaire in which 
participants were asked to rate the extent to which 
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they felt the session was personal6 and emotionally 
revealing7.

In terms of how personal the participants regarded 
their disclosure session, the effect of communication 
mediums was statistically significant. This is because 
when α is predetermined to be 0.05,  the F-statistic 
for this group is larger than 1 and can be considered 
statistically significant. In terms of how emotionally 
revealing participants rated their disclosure session, 
the data also reveals that the effect of communication 
medium was significant. The null hypothesis thus can 
be rejected.

To pinpoint individual disparities between experi-
mental groups, the means of each category were ex-
amined. Participants in the face-to-face group rated 
their session as being drastically more personal and 
emotional than those in the other two groups.

4.3 Disclosure Content Categories (Actual 
Rate of Disclosure)

Communication mediums did not significantly af-
fect the mean word counts for the disclosure topics of 
family, school and friends. The F-statistics for the con-
tent categories of violence and death are greater than 
1 and thus, statistically significant when α is predeter-
mined to be 0.05. This indicates that communication 
mediums had a very significant effect on the use of 
vocabulary related to death and violence. The null hy-
pothesis can be rejected for these two groups.

To pinpoint individual disparities between ex-
perimental groups, the means of each category were 
examined. Participants in the virtual reality group 
referenced words linked to death and violence consid-
erably more than those in the other two groups. 

6 The degree to which the information shared was intimate and concerning their private life 
7 The degree to which the disclosure session elicited strong emotional responses in the individual (sadness, anxiety, fear, anger etc.)
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4.4 Verbal Cognitive Expression (Actual 
Rate of Disclosure)

Results from Table 4 suggest that the effect of com-
munication mediums on the cognitive processes of 
causation and tentativeness were significant. The 
F-statistics for these categories are larger than 1 and 
thus, statistically significant when α is predetermined 
to be 0.05. The null hypothesis can be rejected. The 
category of insight, however, was not significantly af-
fected by different mediums as seen by an F-statistic 
smaller than 1.

To pinpoint individual disparities between ex-
perimental groups, the means of each category were 
examined. Participants in the computer-mediated 

group referenced considerably more tentative vocabu-
lary than those in the face-to-face and virtual reality 
groups. Oppositely, both face-to-face and virtual real-
ity environments caused participants to utilize more 
language linked to causation than the computer-me-
diated group.

5. Discussion
5.1 Perceived Rates of Disclosure 

An analysis of the post-experimental questionnaire 
ratings reveals a causal relationship between the com-
munication medium and the participant’s perceived 
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rates of disclosure, as measured by how personal and 
emotionally revealing they thought the disclosure ses-
sion was. Participants in the face-to-face group rated 
their disclosure material as significantly more person-
al and emotional than those in the other two groups as 
denoted by the group’s high mean-value. 

This conclusion aligns with the claims made by Jo-
seph Forgas and Julie Fitness (2008), social psycholo-
gist and professor of psychology at Macquarie Univer-
sity, respectively, who claim that environments, such 
as face-to-face communication, which allow for “the 
use of gestures, paralinguistic channels, and social 
cues” can make individuals feel as if they are sharing 
more than what they are sharing in actuality. Partici-
pants’ perceived rates of disclosure in comparison to 
their actual rates of disclosure is something that must 
be considered when determining which of the three 
mediums is the most favourable. 

5.2 Disclosure Content Categories (Actual 
Rate of Disclosure)

The results indicate a causal relationship between 
communication medium and topics of disclosure. 
Participants who disclosed in VR referenced language 
linked to violence and death more than those who 
disclosed in the other two environments. The F-test 
determined that the variances within the categories of 
violence and death are statistically significant, and the 
experimental nature of the design confirms this C&E 
relationship between the variables.  Communication 
mediums did not significantly influence the categories 
of family, friends, and school. 

These findings align with the literature review 
which suggests the virtual reality can induce greater 
rates of self-disclosure for certain topics because it 
leverages both the anonymity and dissociative prop-
erties of online communication and naturalness/
spontaneity of face-to-face communication. The rates 
of disclosure within the categories of family, school, 
and friends were not hugely affected by communica-
tion mediums (p > 0.05). Dr. Carl Pickhardt (2010), 
psychologist in personal psychotherapy, claims that 
topics such as university, friendships, and parental re-
lationships may be considered “low intimacy topics”.  
Likewise, Noah D. Forger (2011) recognizes these 
topics as “low disclosure topics” due to “their lack 
of association with individualized affects” (p. 453). 

Therefore, according to the results, virtual reality can 
be considered the medium which induces the greatest 
rates of self-disclosure for high intimacy topics such 
as violence and death while all three mediums are rel-
atively equal in inducing disclosure for low intimacy 
topics such as friends, family, and school. Thus, the 
implication of this finding is that VR environments 
are favourable for eliciting highly personal and inti-
mate sessions of self-disclosure. 

5.3 Verbal Cognitive Expression (Actual 
Rate of Disclosure)

The results in Table 4 indicate a causal relation-
ship between communication medium and certain 
cognitive processes. Participates in the computer-
mediated group referenced significantly more tenta-
tive vocabularies than those in the face-to-face and 
virtual reality groups. Alternatively, both face-to-face 
and virtual reality environments caused participants 
to express more words associated with causation than 
the computer-mediated group. The F-test determined 
that the variances within the groups for verbal expres-
sions of tentativeness and causation are statistically 
significant, and the experimental nature of the design 
confirms this C&E relationship between the variables.  

The aforementioned analyses of disclosure rates 
revealed that computer-mediated environments in-
duced the lowest levels of disclosure for high-inti-
macy topics such as violence. This group also had the 
highest use of tentative vocabulary. The opposite can 
be true for face-to-face and computer-mediated en-
vironments which induce higher levels of disclosure 
for high-intimacy topics and higher use of language 
associated with causation. This aligns with the claim 
of Katayama et al. (1996), who suggests that low in-
timacy levels may cause increased hesitancy and ten-
tativeness. The implication from this finding is thus 
that environments which induce lower intimacy and 
disclosure rates (in this case, computer-mediated en-
vironments) are shown to undermine self-confidence, 
which could increase one’s use of vocabulary such as 
“maybe”. FTF and VR environments are thus favour-
able because they elicit higher rates of disclosure for 
more intimate topics. 

According to a study by Ryo Orita and Masashi 
Hattori (2019), professors of psychology at Ritsu-
meikan University, all levels of intimacy can facilitate 
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insight in dialogue. Consequently, the mean word-
counts of insight were not immensely influenced by 
communication mediums, which induced differing 
levels of intimacy and emotion throughout the disclo-
sure sessions.

6. Conclusion 
For Ontario students aged 13-18, both FTF and 

VR communication stimulated high levels of self-
disclosure and generated higher usage of vocabular-
ies associated with high-intimacy topics such as death 
and violence. While VR communication had higher 
levels of self-disclosure, FTF communication gener-
ated higher perceived levels of self-disclosure indicat-
ing that despite having shared less in these disclosure 
sessions, subjects felt that these were more emotion-
ally revealing and personal. CM communication had 
generated lower levels of self-disclosure than the other 
two environments and higher usage of vocabularies 
associated with tentativeness and doubtfulness. The 
incorporation of the studies of emotion, cognition, 
and self-disclosure as co-disciplines of therapeutic 
communication methods allows for a better under-
standing of subject responses. In the future, experts 
may start to utilize VR technology during therapy ses-
sions for greater functionality, elevated intimacy, and 
to stimulate recovery discussions on trauma-related 
topics such as death and violence. Future research 
trajectories may include exploring how to optimize 
virtual reality environments to induce greater rates 
of self-disclosure. Other possible trajectories include 
observing the long-term effects of self-disclosure 
on individuals (i.e. measuring the effects of differ-
ing communication mediums on individual psyches 
throughout several months or years). 
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Appendix A: Pre-experimental 
Questionnaire 

This questionnaire contains questions regard-
ing your sex, ethnic background, and mood-altering 
behaviour. Please check the box that corresponds to 
your answer and be sure to answer all the following 
questions to the best of your ability. All results will not 
be shared outside of this study. 

Item 1: What is your biological sex?
Female
Male

Item 2: Which race / ethnicity do you identify with?
Caucasian
Asian
Latino or Hispanic
Black or African American
Indigenous peoples or Native Americans
If it is not listed above, please indicate below:

Item 3: What is the dominant ethnic constituency 
of your household?

Caucasian
Asian
Latino or Hispanic
Black or African American
Indigenous peoples or Native Americans
If it is not listed above, please indicate below:

Item 4: Have you been consuming any of the fol-
lowing medication in the last four weeks? Please 
check all the boxes that apply.

Cardiac and high blood pressure medication
 Yes   No       
ADHD medication
 Yes   No
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Other medications that pose side-effects associated 
with mood alteration

 Yes       No    
If yes, please indicate how the medication affects 

your mood below:

Item 5: During the past three weeks, have you been:
 Bothered by feeling down, depressed, or hopeless?
 Yes   No
 Bothered by little interest or pleasure in doing 

things?
 Yes   No
 Suffered frequent mood swings and attacks of 

anxiety?
 Yes      No

Item 6: Positive and Negative Affect Schedule (PANAS)
This scale consists of a number of words and phrases that describe different feelings and emotions.  Read 

each item and then mark the appropriate answer in the space next to that word.   Indicate to what extent you 
have felt this way during the past week.  Use the following scale to record your answers:

        1 2 3 4 5
very slightly                      a little                   moderately                quite a bit                  extremely
or not at all

______ Interested______ Guilty ______ Irritable______ Determined

______ Distressed______ Scared______ Alert______ Attentive

______ Excited______ Hostile ______ Ashamed ______ Jittery

______ Upset______ Enthusiastic______ Inspired ______ Active

______ Strong______ Proud______ Nervous______ Afraid
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Item 7: Self-Concealment Scale (SCS)
Please read each statement carefully and check the box that you feel is the most accurate. 

This scale measures self-concealment, 
defined here as a tendency to conceal 
from others personal information that 

one perceives as distressing or negative. 
Please check the box, to the right of each 
of the following 10 statements, that best 

describes how much you personally 
agree or disagree with the statement.

1=strongly 
disagree

2=moderately 
disagree

3=don’t 
disagree or 

agree

4=moder-
ately agree

5=strongly 
agree

1. I have an important secret 
that I haven’t shared with 

anyone

     

2. if I shared all my secrets 
with my friends, they’d like 

me less

     

3. there are lots of things about 
me that I keep to myself

     

4. some of my secrets have re-
ally tormented me

    

5. when something bad hap-
pens to me, I tend to keep it 

to myself

     

6. I’m often afraid I’ll reveal 
something I don’t want to

     

7. telling a secret often back-
fires and I wish I hadn’t 

told it

     

8. I have a secret that is so 
private I would lie if anybody 

asked me about it

     

9. my secrets are too embar-
rassing to share with others

     

10. I have negative thoughts 
about myself that I never 

share with anyone
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Appendix B: Instruction Guide and Prompting Questions
You will now have 15 minutes to engage in a conversation with your partner. Please answer only the following 

questions in the following order. You will have 5 minutes to answer each question. A timer is located on the desk 
in front of you to help keep track of time. 

Question 1: If you had to move from where you consider home, where would you go, and what would you 
miss the most about home?

Question 2: Is there something that you’ve dreamed of doing for a long time? Why haven’t you done it?
Question 3: How close and warm is your family? Do you feel your childhood was happier than most other 

people’s?

Appendix C: Post-experimental Questionnaire
This questionnaire contains questions regarding your disclosure session. Please read each question carefully 

and answer each question to the best of your ability. 

Please check the box, to the right of each of the follow-
ing 9 statements, that best describes how much you 

personally agree or disagree with the statement.

1=strongly 
disagree

2=mod-
erately 

disagree

3=don’t 
disagree 
or agree

4=moder-
ately agree

5=strongly 
agree

1. I felt like the information I shared was very 
personal (by personal, we mean how close 

the information is related to your private life, 
relationships, and emotions rather than public 

or professional careers). 

     

2. I felt like I was very emotional during the 
disclosure session

     

3. I did not often talk about myself      

4. I usually disclosed positive things about myself     

5. Once I got started, my self-disclosures lasted a 
long time

     

6. I was not always honest in my self-disclosure      

7. In this experience, I often disclosed intimate 
personal things about myself without hesitation

     

8. In this experience, my partner talked about his/ 
herself for fairly long periods at a time

     

9. In this experience, my partner did not seem 
honest in his/ her self-disclosures
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Appendix D: Mathematical Explanation of F-Statistic and P-Value
The F-statistic in a traditional F-test is the ratio of two variances, which are the squared deviations of a vari-

able from its mean. In one-way ANOVA, the aim is to determine the extent to which the calculated mean values 
within three or more pre-established groups differ from each other. The F-statistic ratio for one-way ANOVA is

The between-groups variance is 

The p-value approximates the probability of obtaining F-statistics greater than or equal to the actual results 
under the assumption that the null hypothesis is valid.

Please check the box, to the right of each of the follow-
ing 9 statements, that best describes how much you 

personally agree or disagree with the statement.

1=strongly 
disagree

2=mod-
erately 

disagree

3=don’t 
disagree 
or agree

4=moder-
ately agree

5=strongly 
agree

1. I felt like the information I shared was very 
personal (by personal, we mean how close 

the information is related to your private life, 
relationships, and emotions rather than public 

or professional careers). 

     

2. I felt like I was very emotional during the 
disclosure session

     

3. I did not often talk about myself      

4. I usually disclosed positive things about myself     

5. Once I got started, my self-disclosures lasted a 
long time

     

6. I was not always honest in my self-disclosure      

7. In this experience, I often disclosed intimate 
personal things about myself without hesitation

     

8. In this experience, my partner talked about his/ 
herself for fairly long periods at a time

     

9. In this experience, my partner did not seem 
honest in his/ her self-disclosures
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