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Abstract. The Reproducibility Crisis is a phenomenon that has gained
considerable attention in the psychological sciences. Scholars in these fileds
have found that many high profile findings are either difficult to reproduce or
could not be replicated. These findings have ultimately encouraged researchers
to adopt pre-registered results, replication in study design and open data. As an
emerging field, NeurolS has an opportunity to learn from this crisis and adopt
new practices based on the lessons learned in the psychological sciences. We
explored the current state of NeurolS research from the perspective of
reproducibility by conducting a survey of the extant NeurolS literature. We
conclude by suggesting two practices that the NeurolS community can
undertake to help address the replication problem.
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1 Introduction

Reproducibility is often regarded to be one of the defining characteristics of hypothe-
sis-driven science. When empirical observations are reproduced through experimenta-
tion, observers gain evidence for the relationships between observed phenomena.
Additional empirical observations decrease the likelihood of a false positive or false
negative result, allowing scientists to be more confident about the relationship being
observed. It is through this process that scientists often induce causal relationships
[1]. The managerial sciences are no exception; the logical validity of our work as
Information Systems scholars is improved by its reproducibility. Unfortunately, the
benefits of replication are often overshadowed by motivations to publish novel, high-
impact work. Many scholars will therefore forego replication of a previously observed
phenomenon in favor of new, more exciting research. We posit that this may become
a non-trivial concern for research in NeurolS. As an emergent field, NeurolS holds
the potential for large or surprising gains in understanding of information systems and
information technology phenomena. Scholars in this field, therefore, would be well-
served to ensure that any such gains in understanding are replicable from the outset.
To tangibly demonstrate the importance of this issue, and why it should not be left
unchecked, we point to the ongoing Replication Crisis in psychological science. In



August 2015, The Open Science Collaboration published a research article demon-
strating that out of a selection of 100 experiments published in prominent psychologi-
cal journals, 97 of which originally yielded significant effects, only 35 of the original
observations (i.e. less than half) were replicable [2]. This paper, among others,
sparked a wider conversation about reproducibility and openness in science broadly
[3]. Fortunately, scholarly responses to these concerns have been largely positive. For
example, one of the largest barriers to replication-oriented research is publication
biases favoring novel and significant results. In simple terms, a replication experiment
is considerably less likely to be published if it fails to reproduce a previously ob-
served finding (i.e. obtains a null result) [4,5]. Many psychological journals have
taken steps to combat this issue by endorsing so called “pre-registered reports” —
dedicated article types for which the decision to accept or reject is made prior to data
collection and is based entirely on the merits of the proposed methods [6]. In this
vein, some journals even endorse pre-registered replication articles, which carry the
benefits of ‘regular’ pre-registered reports, but which specifically foster replication-
oriented research. Moreover, recent years have seen movements towards greater
transparency in science. Most notably, the recently established Open Science Frame-
work provides an online platform for researchers to pre-register experimental designs
and hypotheses, and to store and share their data [7].

The field of neuroimaging faces its own unique concerns surrounding replicability
[8,9]. Neuroimaging experiments require large financial investment (owing to the
costs of equipment maintenance and technical staff), meaning that the feasibility of
replication is constrained by available funds. Moreover, neuroimaging studies often
make large numbers of comparisons. Despite these issues, replication in neuroimag-
ing is by no means a lost cause. The recent emergence of publicly accessible neu-
roimaging datasets such as the Human Connectome Project [10] the Cambridge Cen-
tre for Ageing and Neuroscience database [11], and the Alzheimer’s Disease Neu-
roimaging Initiative [12] has allowed researchers to explore new lines of research and
explore the replicability of old ones without incurring prohibitive financial costs.

We posit that the steps taken in psychological science to counter the replicability
crisis may also be applied to the emergent field of NeurolS. NeurolS researchers have
recognized the need to adopt best practices and use multiple methods to understand
the relationship between neurophysiological observations and IS constructs [13,14].
However, to the best of our knowledge there has been limited discussion about repro-
ducibility in NeurolS specifically. Though there has been some recognition of the
importance of replication in the broader Information Systems community [15], we
believe that a conversation about the value of replication in NeurolS research is war-
ranted. In this paper, we briefly explore the extent that replication has been incorpo-
rated in past NeurolS research by observing the methods employed by published
NeurolS papers originally described by Riedl et al. (2017) [16]. After assessing the
findings of the review, we conclude by outlining two potential practices that can be
adopted in future NeurolS research.



2 Replication and NeurolS

In order to assess how NeurolS researchers have incorporated replication in the past,
we manually reviewed the 164 papers specified by Riedl et al. (2017) [16]. We opted
to observe the previously reported works because, to the best of our knowledge, this
work represents the only comprehensive literature review on the NeurolS discipline
and extending a comprehensive literature review is outside of the scope of this short
paper. Given that new NeurolS research involves either novel measures or novel ap-
plications, we opted to investigate studies that incorporated elements of replication in
their research design. We identified papers based on whether they conducted empiri-
cal studies, which methods were used, whether they incorporated multiple experi-
ments in their research, and whether the authors reported replicating their neurophysi-
ological findings. Our analysis similarly found 103 empirical NeurolS papers, sum-
marized in Table 1.1

Table 1. NeurolS studies identified which reported multiple experiments or replication.

Primary tool Number No. reporting multi- No. reporting meas-
ple experiments ure replication
Eye tracking 46 7 5
EEG 22 5 5
fMRI 9 2 1
Other than above 26 5 2
Total 103 20 13

Though we identified 20 studies which incorporated multiple experiments, 9 of the
studies described multiple experiments using different methods (e.g. neurophysiologi-
cal, self-report) in an effort to triangulate findings with prior 1S constructs [17-25].
We identified 10 studies which employed multiple experiments and reported success-
fully replicating observed results through a later experiment [26-36]. We also ob-
served 3 papers which employed a single study but directly replicated an experiment
previously reported in another paper [37-39]. Furthermore, we observed a trend that
research published in the AIS Senior Scholars Basket [40] or highly recognized con-
ferences were more likely to report multiple experiments or replicate NeurolS phe-
nomena. Table 2 summarizes findings from the AIS Senior Scholar’s Basket, a widely
recognized basket of quality journals in the IS discipline. We observe that studies
published in the basket are more likely to report multiple experiments (though not
necessarily multiple neurophysiological experiments).

! Discrepancies between the findings of this paper and Riedl et al. [16] can be attributed to
differences in how authors interpreted studies as complete or empirical, and the subjective
judgement employed by us when identifying a primary research method for each study.



Does NeurolS have a reproducibility problem?

The results of our investigation suggest that some NeurolS researchers have taken
steps to include multiple experiments or replication in their designs when appropriate,
especially when publishing in highly recognized venues. Notably, we did not observe
any fMRI studies which replicate their neurophysiological findings, as the one study
identified replicated behavioural results [38]. This observation is likely attributable to
high cost of running fMRI experiments — often around $500 USD per hour — alluded
to earlier. Given that our investigation concerned publications published prior to 2017
however, we are led to conclude that NeurolS has largely conformed to the standards
in Neuroimaging, which similarly did not concern itself with replication until recent-
ly. NeurolS would nonetheless benefit from similarly addressing the problem.

Table 2. Summary of empirical studies published in the AIS Senior Scholar’s Basket reporting
multiple experiments or replication

Primary tool Number No. reporting multi- No. reporting meas-
ple experiments ure replication
Eye tracking 4 1 1
EEG 7 2 1
fMRI 6 2 0
Other than above 5 3 2
Total 22 8 4

3  Recommendations for Future NeurolS Research

Consider incorporating replication in study designs

We encourage NeurolS researchers to test the replicability of their observed findings
wherever possible. Such efforts might not necessarily take the form of a so-called
“straight replication” — that is, repeating a study using precisely the same methods, on
a new sample of participants. Replication may instead be achieved by further explor-
ing an observed finding. For example, a research team might observe that a particular
stimulus elicits a particular neural response, as measured with non-invasive neuroim-
aging. The team could then explore whether this neural response is modulated by
certain experimental parameters, by the demographic/cognitive characteristics of
participants, or is corroborated by psychometric measures (when possible). Such a
follow-up experiment would not only serve to replicate the first, but would provide a
novel advancement in understanding, with respect to the neural response in question.
Such efforts might also be incentivized by prominent IS journals and conferences,
which could consider special treatment for research articles aiming to test the replica-
bility of previously observed findings. For example, having a dedicated article type
for replication or for the acceptance of pre-registered reports, as is becoming more



common practice in psychological science. Furthermore, NeurolS researchers could
consider disseminating replication experiments in the AIS Transactions on Replica-
tion Research [15] or similar venues dedicated to supporting replication.

Towards an open NeurolS data repository

We also encourage NeurolS researchers to explore collaborative data-sharing initia-
tives. In the field of Neuroimaging, publicly available repositories such as the Human
Connectome Project [10], amongst others [11,12] enable researchers to test the repli-
cability of previously reported effects, often with considerably larger samples. Neu-
rolS may similarly benefit from the creation of a repository of publicly accessible
experiment data or a publicly available dataset. Such a resource might be achieved by
means of a dedicated project (as is the case for the databases cited previously), from
multiple collaborators pooling their anonymized data collected for the purposes of
ongoing research studies, or even simply by making past data accessible to the Neu-
rolS community through the web. Calls for open software and data have been made in
the broader IS community [41]; in the NeurolS context, such an undertaking has the
further potential to foster sharing of best practices and provide a resource for training
research students. The final result of such an undertaking would not merely be in-
creased transparency of NeurolS research, but also the wider dissemination of Neu-
rolS research to other academic communities.
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