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Abstract

Gamification is known as motivational tool that can increase engagement and performance. And while
its application in corporate work environments has received significant research attention, little focus has
been placed on gamification of tools employed in the scientific workplace. As is well understood, mean-
ingful gamification needs to appeal to intrinsic motivations of users, requiring a deep understanding of
their needs and practices. As we lack research on gamification design models adapted to scientific work
environments, we have no structured way of considering researchers as a unique type of employee. We
motivate the need for future research on gamification design for tools employed in the scientific work-
place, which should take into account unique practices, needs and ambitions of scientists. We highlight
how a structured design process can profit from social scientists’ field studies.

1 Relevance and Research Questions

Gamification is most commonly defined as “use of game design elements in non-game con-
texts” (Deterding, Dixon, et al., 2011) and sparks great interest and expectations, as it proves
to be a valuable tool for engaging users and motivating desired behaviors (Cavusoglu et al.,
2015). Numerous studies discuss the application of gamification in the workplace (Swacha and
Muszynska, 2016; Oprescu et al., 2014). They indicate that gamification mechanisms are ex-
pected to increase the motivation of employees to collaborate with colleagues, to document
project-related knowledge (Schacht et al., 2014), and highlight the opportunity to engage more
enterprise users in the pursuit of business goals (Dale, 2014). However, little focus has been
placed on scientific work environments, even though questions on the role of gamification
in research have been raised (Deterding, Canossa, et al., 2015). In particular, we are missing
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systematic design processes for tools employed in the scientific workplace. So far, gamified in-
teraction in science mostly focused on designing engaging experiences in citizen science, mo-
tivating the general public to contribute to scientific knowledge through micro tasks (Eveleigh
etal., 2013; Bowser et al., 2014), and supporting the learning process of students (Ibanez et al.,
2014). In this paper, we highlight the opportunity for gamification research to study the needs,
opportunities and constraints of scientific environments as a special type of workplace and sci-
entists as unique type of employee. There is unexplored potential in designing gamification
for motivating researcher behavior, as they are typically bound by a unique mix of motiva-
tions, scholarly communication practices and organizational structures that are hardly matched
in corporate environments.

We report on our two-stage research, investigating the relevance of dedicated gamification re-
search for tools employed in the scientific workplace. First, we aimed to learn about the impact
of unique scientific practices and frameworks on the gamification of tools employed in this
environment. To do so, we conducted a literature review of: research practices in High Energy
Physics (HEP); and existing gamification design models. We particularly aimed to understand if
and how structural differences between scientific and corporate work environments, as well as
scientific and corporate work practices, impact: the need for dedicated gamification research;
and the application of existing gamification models in a scientific environment. Second, we
set out to build an understanding of challenges and opportunities for gamification in scientific
environments. In particular, we were interested in building an early understanding of how a
structured gamification design model for the scientific work place might adapt and enhance
existing design models. Thus, we address two research questions:

RQ1. What unique characteristics of scientific workplaces are relevant for the gamifica-
tion of tools employed in this environment?

RQ2. What are challenges and opportunities for the gamification design of scientific tools?

2 Findings

In this section, we present early findings through the lenses of our research questions. Those
reflect in particular research practices in High Energy Physics (HEP). We chose to focus on one
scientific domain in this brief paper, in which we try to motivate future research on the role of
gamification in the scientific workplace.

RQ1. What unique characteristics of scientific workplaces are relevant for the gamifica-
tion of tools employed in this environment?

Scientists often underlie a less stringent organizational hierarchy than corporate employees.
For example, Merali (Merali, 2010) reports on practices within LHC experiments, which are
major HEP collaborations that consist of thousands of scientists. She highlights that those are
different from other complex organizations, typically encountered in industry or government.
Merali refers to Karin Knorr Cetina, a sociologist who has been studying the collaborations
at CERN, a key laboratory in HEP and the host of the LHC experiments, for almost 30 years.
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Knorr Cetina agrees that “the industrial model cannot work.” Top-down decision making is
given up in favor of numerous highly specialized teams. As Merali’s work shows, also the
common practice of cooperation and inclusion of various different institutes plays a role in the
employment framework of scientists. Dozens and hundreds of institutes are involved within the
various LHC collaborations!. A spokesperson of one of the two biggest collaborations notes,
that “in industry, if people don’t agree with you and refuse to carry out their tasks, they can be
fired, but the same is not true in the LHC collaborations.” That is because “physicists are often
employed by universities, not by us.” This absence of a strong, enforcing command structure
also establishes a special need for motivational design.

Studying gamification research for corporate environments, we see that suggested approaches
might not directly apply to scientific workplaces. For example, (Swacha and Muszyniska, 2016)
propose several patterns for gamification of work, one of which they call Sense of progress.
They state that when an “employee sees no direct result of his/her actions (and considers) them
futile and fruitless”, we have to make him/her “aware that every action he/she performs is a
step in progress.” While this is certainly as true for researchers as for any other professionals,
the proposed solutions are difficult to map to researchers’ workflows that are characterized by
novelty and creativity. The authors propose to reward “points even for simple routine tasks,
define point levels marking stages of progress (and to) visualize progress bars showing the
distance to the next level.” Of course, we have similar mechanics in academia: students have
to attend lectures and pass exams to get credit points. And also in HEP, researchers have to
earn points, for example for their community work within the big research collaborations. Yet,
such simple, extrinsic rewards cannot evaluate the process of scientific knowledge creation as
a whole. Scoring a highscore or advancing to a certain level does not earn a PhD. Scientific
progress includes demonstrating failure, postulating hypotheses and preparing research data
for reuse in their community. Those are advancements in science that are hard to quantify by
an algorithm.

RQ2. What are challenges and opportunities for the gamification design of scientific tools?

It becomes increasingly evident that gamification is much more than the application of point-
based rewards, leaderboards and badges, but instead profits from a holistic design process that
appeals to the intrinsic motivation of the players (Brito et al., 2015; Dale, 2014). If we think
about a design model for gamification in science, we must keep in mind that meaningless game
elements not only lack motivational benefits, but rather alienate users (Nicholson, 2015). This
certainly applies as well to scientific employees who are trained to think critically. Meaningful
gamification design requires a deep understanding of the users, their contexts, practices and
needs (Kumar and Herger, 2013; Werbach and Hunter, 2012). Proposed gamification design
models reflect the need for user - or player - research. For example, in their six step design
process, Werbach and Hunter (Werbach and Hunter, 2012) devote one step to: Describe your
players. Kumar and Herger (Kumar and Herger, 2013) describe the Player Centered Design
model that requires designers to: Know your player; and Understand human motivation. Design
processes for scientific tools might particularly profit from reflecting scientists’ practices and
motivations within this layer.
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As mentioned previously, scientific environments differ from corporate ones. But also within
the scientific community, fields differ significantly from each other when it comes to scientists’
practices, employment structures and scholarly communication. It is this diversity in science
that represents an opportunity for gamification research in scientific work environments. We
can profit from the work of social scientists who map field practices and describe field differ-
ences. Their work provides a valuable source of information on the needs and motivations of
scientists within a domain. A dedicated gamification design model for tools employed in the
scientific workplace could extend existing models by emphasizing the value of social scientists’
studies that map field practices and scholarly communication in the target domain.

3 Discussion and Outlook

In this brief paper, we highlighted challenges and opportunities of gamification research for
tools employed in the scientific workplace. We studied unique characteristics of researchers’
work environments that motivate the need for dedicated investigations. Less stringent hier-
archical structures in science might make it more difficult to promote and encourage target
behaviors, but provide opportunities for meaningful motivational design. Designing meaning-
ful gamification requires to move beyond simple game elements like leaderboards, levels and
points. It requires, as researchers and practitioners have been arguing, a holistic design that re-
flects the users’ practices and motivations. As pointed out in “Rethinking Gamification” (Fuchs
et al., 2014), we might profit from moving conceptions “from using game design elements to
motivational design.”

Future studies are needed that take into account the unique characteristics, needs, practices and
motivations of scientists. Studying opportunities for gamification design in professional scien-
tific environments in RQ2, we highlighted the value of existing field studies, mapping practices,
differences, and scholarly communication in the target domain. In the context of HEP, we plan
to further study the impact of gamification on research documentation and sharing practices on
dedicated platforms, thus supporting independent verification and reuse of scientific outputs.
This study scenario also represents a strong case for future studies on gamification in scientific
work environments, as it aims to impact prevalent scientific challenges.

Reviewing field studies on HEP and LHC researchers, as we proposed in RQ2, we find that
experimental scientists have a particularly strong identification with their collaboration. In her
article, Merali (Merali, 2010) devotes an entire section to researchers sacrificing their iden-
tity to their respective LHC collaboration. Knorr Cetina further observes “the erasure of the
individual epistemic subject in HEP experiments” (Cetina, 2009, S.171). Given this knowl-
edge about the strong identification of HEP physicists with their detector, or respectively their
collaboration, we plan to design and evaluate mechanisms that provide clear feedback on the
impact of individual documentation efforts on the overall knowledge base of the respective
collaboration.
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