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LETTER  FROM THE     DITORSE

We are proud to present the fifth volume of the Simon Fraser University 
Undergradatue Journal of Psychology. This journal provides a opportunity 
for undergraduate students to publish and showcase their hard work in an 
academic platform. We are honoured to give students the opportunity to 
pursue their scientific interests, and further their research. 

This journal would not be possible without all the hard work of our under-
graduate and graduate student editors. All of our editors volunteered 
numerous hours to read, review, and give feedback to the students who 
submitted work to this year's edition. We are also grateful to the Psychology 
Department for their support and for funding the journal. Without the support 
of our department, this journal, and the opportunity it provides to students, 
would not be possible.

And a big thank you to the author's of this yea'rs journal. Without their hard 
work and dedication, this journal would not be able to publish. We are excep-
tionally excited to present these submissions, which were the strongest of a 
large pool of outstanding work. This year's students presented an incredible 
selection of psychological research, and we are so grateful for all the submi-
ssions received.

We also want to extend our appreciation to the readers of this journal. We 
hope that the research presented here by those early in their academic 
careers inspires you all the way we have been inspired. 

Lastly, thank you to everyone who submitted to this journal. We want to 
encourage all of you to keep writing, and to continue to push the bounds of 
research.

- The Managing Editorial Staff
Bridget Beggs, Madison Edge, & Henri Lu



Treatment of Brain Disorders using Closed-Loop 
Brain-Computer Interfaces

DAVID AARON SIEBENGA

SIMON FRASER UNIVERSITY

Existing treatments for brain disorders are time and resource-intensive, requiring patients to 
continually attend therapy sessions or purchase medicine. Closed-loop brain-computer interfaces
(BCIs) allow an implanted computer to monitor brain activity, recognize illness-associated patterns 
and impact brain activity through deep brain stimulation (DBS). This technology could improve 
existing treatments by replacing a lifetime of therapy or pharmaceuticals with a one-time surgery 
and a short calibration period. This paper discusses how BCIs could be paired with DBS to increase 
its responsiveness to assist patients with major depressive disorder or post-traumatic stress 
disorder,and how a BCI could calibrate the stimulation pattern to improve function in patients with 
Parkinson’s disease, obsessive-compulsive disorder, and neuropathic pain. BCIs are currently 
limited by a lack of flexibility and the foreign-body response, but organic electronic biomimetic 
neurons are being developed that could overcome these issues. BCIs may also cause concerns 
about patient autonomy, but open-source coding and electromagnetic shielding could be used to 
alleviate their fears. By giving patients control over certain aspects of their treatment and requiring 
less clinical intervention for DBS calibration, BCIs could increase patient autonomy and improve 
treatment outcomes.

    Keywords: Brain-computer interface, MDD, PTSD, Parkinson's, OCD, neuropathic pain
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BRIAN MULVANY

SIMON FRASER UNIVERSITY

Virtual Reality In Legal Psychology Research:
Advancing Jury Similation Research Methodology

          Despite decades of simulation research on 
jury behaviour, criticism from scholars and those 
within the legal community remains persistent. 
Investigators and critics alike have noted that the 
primary shortcomings of jury simulation research 
are perpetual methodological practices that de-
crease the ability to generalize experimental find-
ings to real-word courtrooms (Bornstein, 1999; 
Diamond, 1997; Krauss & Lieberman, 2017; 
Vidmar, 2008). Methodology has come under 
scrutiny regarding this domain of investigation be-
cause the intent of jury simulation research is 
usually applied. While some simulation research 
is done with the intent of illuminating basic psych-
ological processes, it is evident that much of the 
research is done with the underlying goal of apply-
ing findings from simulations to improve the legal 
system (Bornstein, 1999). Put differently, jury sim-
ulation research tends to pragmatically imply that
the way participants behave in a study is the way 
that real-life jury members will behave in a trial. It 
is this underlying goal that leaves jury simulation 
research rightfully open to questions about whe-
ther the implemented methods result in adequate 
generalizability (Bornstein, 1999; Christensen, 
Johnson, & Turner, 2014). For example, in Lockhart 
v. McCree (1986), 15 jury studies which alluded to 

Jury simulation research methodology is often criticized for lacking sufficient generalizability to 
impact legal proceedings. The implementation of Virtual Reality (VR) technology would benefit
the domain of jury simulation research by addressing some of the persistent areas of concern
by courts, such as limited ecological validity and generalizability, and by providing insight into the
cognition of simulation participants. Other issues include the lack of decisional consequence 
experienced by simulation participants, and the contrast between the written transcripts often 
used as experimental stimuli and what is experienced in a real courtroom. If implemented, VR 
technology would address these issues by providing more realistic stimuli, conveying consequences
for the choices made within-simulation by participants, and using dependent measures such as
eye tracking and pupillometry. Furthermore, by developing a software application that facilitates the
efficient production of virtual environments by researchers with limited technical knowledge, the costs
of integrating VR for jury simulation research can be greatly reduced. Overall, when implemented 
in conjunction with core methodological advancements in the field of jury simulation research, such 
as drawing participants from jury pool samples, the use of VR as a tool for jury simulation research 
would allow for a higher level of ecological validity and generalizability than previously achieved.

  Keywords: virtual reality, jury simulation, generalizability, technology

an effect between death-qualified jurors and 
conviction-proneness were rejected by the U.S 
Supreme Court on the grounds of the research 
lacking ecological validity (Krauss & Lieberman, 
2017).
          It is here that a distinction must be made 
between two related constructs: ecological vali-
dity and generalizability. Generalizability, in this 
context, is the ability to generalize research find-
ings across case types, legal contexts, jurisdic-
tions, and legal actors, whereas ecological vali-
dity is narrower in scope, referring to how closely
 the research mirrors real-world courtroom 
practice (Krauss & Lieberman, 2017; Vidmar, 
2008). Consequently, when highlighting the need 
for research to generalize to real-world trials, this 
discussion is alluding to ecological validity, a vali-
dity concern that is a prerequisite to generalizabi-
lity in the broader sense (Bornstein, 1999). 
          To allow greater generalizability to jury 
venires and courtroom settings, current jury 
research needs to address three key compo-
nents which past methodologies have had difficulty 
actualizing: (1) implementing more realistic trial 
simulations, (2) conveying the weight of conse-
quence to participants’ decisions, and (3) using 
reliable dependent measures. As discussed by 
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          The lack of realistic trial simulations has led 
to persistent concerns regarding the ecological 
validity of jury simulation research. In a recent re-
view of the past research, Krauss & Lieberman 
(2017) con-cluded that among other amendments 
- such as drawing more realistic participant 
samples - implementing more realistic stimuli is 
a key part of increasing the ecological validity and 
generalizability of jury simulation research. This 
thought is reflective of the concerns highlighted 
by Bornstein (1999) who discussed how research 
settings dissimilar to the courtroom and trial sti-
muli lacking realism are among the major validity 
concerns for jury simulation research. The finding 
that such concerns are still relevant at this point in 
time reveals that these issues have persisted for 
several decades. Indeed, the most popular simu-
lation medium, the written transcript, has its 
greatest limitation in that it has low generalizability 
to real-world trials (Krauss & Lieberman, 2017). 
For example, in Free v. Peters (1993), research on 
jury comprehension that used written stimuli was 
evaluated as lacking ecological validity by Judge 
Posner due to it being analogous to a written 
examination setting, and thus far removed from a 
trial setting.

         Additionally, critics and researchers alike have 
drawn attention to a feature of written transcripts 
that further reduces their ecological validity: that they 
provide participants the opportunity to reread sec-
tions of the trial (Pezdek, Avila-Mora, & Sperry, 2010; 
Rose & Ogloff, 2001). Significantly, this may lead to 
differences in the comprehension of various trial 
details between real jurors and mock jurors, further 
reducing simulation generalizability. In fact, diff-
erences have been observed with different trial pre-
sentation (e.g., Bornstein et al., 2017; Pezdek et al., 
2010). However, it is important to consider that the 
dependent measures employed have been incon-
sistent between studies and that the effects of the 
presentation medium may be different for different 
dependent measures (Pezdek et al., 2010). More-
over, illuminating the effect of experimental medium 
on two groups of mock jurors is not equivalent to 
understanding the effect on comprehension between 
those exposed to experimental stimuli and those in 
a real trial. Thus, the issue of low ecological validity 
for the most commonly used trial stimuli remains 
unresolved, although the utilization of VR environ-
ments may allow for progress in this domain.

          By transporting participant jurors to a virtual 
courtroom where they can see and hear events 
unfold in real time, VR has the capacity to achieve 
a level of realism previously unattainable by trial 
simulations. For example, in a review of several 

Overview of Virtual Reality

Virtual Reality in Jury Simulation Research

Realism
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virtual reality experiments on decision making, a 
unique feature of VR is described by Harrison et 
al. (2011) as the ability to present naturalistic cues 
that allow the participant to become immersed in 
the task at hand, eliciting the same decision heur-
istics that would arise in the real-world analog of 
the virtual environment presented. These naturali-
stic cues arise from setting up a virtual environ-
ment that is familiar or recognizable to participants
in the real world, and it is this unique feature of VR 
that distinguishes it from the laboratory setting 
(Harrison et al., 2011). This finding may reflect the 
core strength of utilizing VR for jury simulation re-
search: by immersing participants in a virtual court-
room and eliciting the same psychological pro-
cesses that are evoked in the analogous real-world 
environment, the decisions made by mock jurors 
may be more reflective of those made by a real jury. 
Furthermore, by bringing a virtual courtroom into 
the laboratory, realism is gained without having to 
sacrifice experimental control, since experimenters 
dictate what stimuli is presented to participants. By 
contrast, past alternatives to laboratory research, 
such as field research on jury behaviour, have 
allowed for increased realism at the cost of experi-
mental control (Bray & Kerr, 1979). In short, VR 
experiments can facilitate increased ecological 
validity while retaining the experimental control of 
the laboratory setting.

          Even with more realistic trial stimuli, one 
of the most potent criticisms of current simu-
lation re-search on jury cognition and behaviour 
remains: participants have knowledge that their 
decision will not affect the fate of the person(s) 
involved (Bornstein, 1999; Diamond, 1997). This
represents a key issue because no previous 
methodology has been able to portray case 
scenarios in a way where participants feel any 
sort of consequential weight for the decisions 
they make as simulated jurors. This has been 
the basis for court skepticism toward even the 
most elaborate simulation research, as a 
court will always point to the fact that partici-
pant jurors are aware that the trial is not real, 
and that they know their decision will not have 
fateful consequences for the involved parties 
(Bornstein, 1999; Diamond, 1997). Although 
empirical evidence is yet to be seen for a rela-
tionship between VR immersion and increased 
perception of responsibility, there are several 
features of VR that may allow future simulation 
research to begin bridging this gap. VR blurs 
the line between what is reality and what is 
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