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ABSTRACT

In this high-speed world in which everything is technologically driven, higher education also needs to incorporate technology
into the scope of teaching pedagogy. Aligning educational games with the nursing curriculum is one way to address the need
for technologically knowledgeable learners. Learning occurs in gaming environment is experimental, and constructive. Albeit,
threading them in the nursing curriculum required in-depth knowledge about understanding brain involvement in this process.
Nurse educators can thread gaming into the nursing content to ensure that learning occurs in a friendly environment. Learning
games stimulates the release of dopamine in the midbrain, and the learning becomes part of long-term memory. The games must
challenge and augment students’ interest so they get involved in the learning journey. The challenging environment, with clearly
listed goals and ongoing feedback enhances learners’ interest and learning become part of their long-term memory. Gaming is an
incomparable way of helping nursing students to learn actively and master learning skills. This literature review will discuss the
phenomenon of gaming in education, the parts of brain that involved in educational games, scaffolding teaching and learning
theories in designing educational games to improve and at last highlight the significance of gaming in nursing pedagogy. Use of
games will open new horizon of possibilities to address various learning of different kinds of learners. This paper will act as a
foundation to better comprehend the effective use of virtual world in academia.
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1. INTRODUCTION
In this high-speed world, where everything is technologically
driven, it is crucial that higher education incorporates the
use of technology into teaching pedagogy. The latest genera-
tions are technologically savvy, and their innovative minds
require interactive teaching styles to inspire motivation, crit-
ical thinking, and self-confidence. Integrating educational
games into the curriculum is a way to address the needs
of these technologically knowledgeable learners. Games
have been used in education for a century, but their use in
nursing education is still in its infancy. Nursing education
has relied on didactic methods of teaching, which create a
more passive learning environment,[1] and nursing faculties

often face challenges in nurturing leadership and decision
making skills in nurses. Nursing profession significantly
struggled in past as being passive or skill oriented profes-
sion. Nursing is the mixture of art and science, and for better
caring nurse we need innovative, active learners and critical
thinkers. Game-based learning is a creative platform that
allows nursing instructors to use technology and gaming in
appropriate way to enhance interest of students in nursing ed-
ucation. Game based environment also beneficial for faculty
member to incorporate different teaching styles to address
the diverse needs of learners. Use of educational games in
teaching process will not only expand knowledge and skills
of nursing students but also fine-tuned their brain health. Pur-
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pose of this systematic review is to understand response of
brain in game-based learning environment and how to use a
game-based approach properly in academia to spark learning
in the age of technology.

2. METHOD
A review of the research literature was conducted to identify
key published evidence discussing process of brain involve-
ment in gaming process and how it can be well integrated in
the process of teaching and learning. With the assistance of
a health science librarian, search strategies were developed
to maximize retrieval of evidence published on the topic.
Electronic databases reviewed included: CINAHL, PubMed,
Medline (Ovid), ProQuest Dissertations & theses Full-text,
EMBASE (Ovid), Cochrane Database of Systematic Reviews
(Ovid EBM Reviews), and Abstracts on gaming and nursing
education. The key words searched separately, and in various
combinations included nursing education and gaming, use
of game and brain involvement, brain and gaming, gaming
and student success, brain response in gaming environment,
and significance of gaming in education. Reference lists
of retrieved articles were examined for additional research
articles, book chapters, and gray literature that examined
the phenomenon of brain involvement in the use of game in
nursing education.

A total of 54 research articles published in peer-reviewed
journals between 2000 and 2016 that addressed the phenom-
ena of use of brain, gaming and nursing education were
reviewed. Studies were included if they met the following
criteria: a) studies conducted on use of gaming in education,
b) describe the process of brain involvement in game based
learning environment, c) address the significance of gaming
in nursing education, d) describe various of ways of hooking
game-based learning environment within the paradigm of
nursing education, e) empirical studies, and f) articles written
in English.

Out of 54 studies, 11 selected for the review. The main
themes emerge in these articles are: understanding the use of
games in education, understanding brain parts which need to
be thread in correctly to amplify the students learning, use of
teaching learning theories in designing games for learning
purpose and significances of it in nursing curriculum. To
ensure the credibility of the retrieved articles, only research
studies that explained the selection criteria and described the
research approach were included.

Gamification and education
Game is type of experiential learning with precise set of
rules in which player utilize knowledge and skill to achieve
certain goals.[2] Gaming allows learners to be an active partic-

ipant in the process of knowledge translation and get mastery
over new knowledge in friendly environment. It focuses on
student learning rather than on grades. Student can make
trial and error until they retain the information completely.
Learning which occur in non-punitive environment is more
productive and retaining as compare to highly competitive
environment. Use of game in education helps learners to
integrate theory into practice.[2] It also allows integrating
various learning styles to address the needs of different types
of learners.

3. HOOKING THE PARTS OF BRAIN IN GAM-
ING WORLD

Neuroscience is the branch of science that helps to under-
stand the roles of cognition, emotion, and motivation in a
virtual learning environment. Reward and motivation in
terms of neuroscience result in certain behaviors required to
achieve a goal or a meaningful outcome.[3] Another impor-
tant aspect that need to be understood is the integration of
associative memory for successful long-term learning out-
come.

3.1 Effect of dopamine on the reward system
Dopamine in the midbrain region plays a dominant role in re-
ward and motivation.[4] Research on dopamine receptors has
shown that humans’ receipt of a reward results in a burst of
activity in the brain known as the phasic phase.[3] For exam-
ple, in a gaming lab when learners receive rewards for tasks
such as extra points or badges, dopamine activity in the mid-
brain increases, and dopamine released. Learners become
motivated and engaged in the tasks that they are performing,
which becomes part of their memory. However, if rewards
are expected based on prior experience, then the neurons
respond to the predictive clue rather than to the reward.[3]

In other words, when learners know that they will receive a
reward after they complete a challenging task, based on their
prior experience of having received a reward, the brain auto-
matically releases dopamine before they complete the task.
Thus, the phasic response of the neurons differs between an
unexpected and an expected reward, which is known as pre-
diction error.[4] Perhaps more interesting is that the element
of uncertainty or challenge increases the dopaminergic ac-
tivity, and learners become deeply immersed in the learning
process.

Dopamine and the modulation of long-term memory
The midbrain dopamine neurons have a direct impact on the
hippocampus, which regulates long-term memory. Research
has revealed that the action of dopamine on the hippocampal
synapses is necessary to enhance and maintain learned behav-
ior in long-term memory.[3] However, to enhance the activity
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of dopamine, the virtual environment must be challenging,
have certain outcomes, and result in continuous feedback. If
learning is challenging, based on the trial-and-error approach,
immediate feedback, and the inclusion of rewards, the out-
come of that learning is sustainable for a long time, and it
will become part of long-term memory. Thus, feedback has a
positive influence on the transformation of episodic memory
and knowledge into long-term memory.

3.2 Associative memory
Associative memory is the part of neural network, which
helps in making learning part of long-term memory.[5] Pre-
frontal and hippocampus in human brain are responsible for
memory consolidation. Learning that stimulates prefrontal
and hippocampus will become part of long-term memory.
Use of strategies such as Audio-visual aid in gaming lab,
and creating avatars are productive way to integrate it in the
gaming environment for productive learning. Audio-visual
material in the game stimulate associative memory and be-
come unforgettable learning for learners.[6] For example; on
scene of massive trauma visual stimulus of ambulance, triag-
ing causalities and healthcare roles in handling trauma will
be the visual stimulus and audio sound of ambulance, victims
cry for help and healthcare team members’ conversation will
be the auditory stimulus. Embedding learning scenario with
AV effects and avatars will left unforgettable learning image
in learners’ mind. This will stimulate neural networks and
the content will retain in the associative memory of learners’
brain.

Audio-visual scenes catalyst the learning process and learn-
ing will be processed towards the long-term memory.[7] An-
other major advantage is that learners easily dwell into dif-
ferent kinds of learning experience without being in danger.
Exposing learners with different kinds of emergency situ-
ations in real patients is difficult at times, however, with
help of gaming this can be possible. It also helps nursing
students to be well prepared for practical world. In sum, if
learning becomes part of associative memory, learners can
easily retrieve the gained knowledge whenever they want and
act promptly.

4. TEACHING LEARNING THEORY IN GAMES
In this technology-driven world in which information is avail-
able with the click of a mouse, it is challenging to decide
what to use to engage learners in the learning process. The
Horizon report in the United States[8] cautioned that games
that are to be used as pedagogical platforms in higher educa-
tion must be designed carefully because not only are they a
medium of entrainment, but they also scaffold higher-order
thinking, decision making, practical skills, and team-leading

skills and help learners to develop their expertise. Games
need to be designed to allow time for debriefing, to increase
students, and facilitators’ connectedness, to focus on contin-
uous student growth with valuable ongoing feedback, and to
create an active learning process.[9] Therefore, game design
need to be based on teaching learning theory to maximize the
learning process.[10] Two well-known theories that can imple-
ment successfully in gaming world to enhance the learning
journey are self-determination theory and social cognitive
theory.

4.1 Self determination theory
It is a theory of human motivation that focus on intrinsic
and extrinsic factors to enhance individuals’ motivation for
successful outcome. Intrinsic motivation defined as persua-
siveness to achieve something regardless of external out-
comes.[11] Extrinsic outcome defined as external rewards,
positive feedback, and other achievable outcome to enhance
learners’ interest in educational games. Learning occurs in
gaming context provide rich medium to motivate learners
intrinsic and extrinsic drive to achieve excellence. Game de-
signed for educational purpose need to incorporate use of so-
cial determination theory via using different badges, rewards,
proper direction for different games levels and achievements
and timely feedback in order to immerse learners mind in
learning experience.

4.2 Social cognitive theory
Another theory that need to be hook to design educational
games is social cognitive theory. Social cognitive theory
explains the process of behavior change. To bring effectual
change, personal and environmental factors play a major role.
This theory highlights the importance of self-determination
and timely feedback.[12] In gaming, learners’ personal moti-
vation, self-efficacy, and interest sandwich with timely feed-
back, direction and guidance by instructor for successful
outcome in the form of long-term retention of knowledge
and skills.

The use of learning theories as a framework in designing ed-
ucational games is deem necessary for productive outcome.

5. THE SIGNIFICANCE OF GAME-BASED
LEARNING IN NURSING EDUCATION

Stress or the fear of making mistakes in the presence of
classmates impedes student learning; however, a gaming en-
vironment decreases that fear. Students’ brains become fully
engaged in a gaming environment, which increases their mo-
tivation and encourages them to become deeply submersed
in the learning process. Gaming fosters critical thinking,
decision-making skills in students and prepares them to be-
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come a better nurse in practical settings. The fear of grading
on assignments and bell-curve marking increase learners’
fear, but using gaming strategies helps learners to incorpo-
rate feedback to achieve the desired outcome and decreases
their anxiety over low grades. In nursing education students
are becoming more tasks oriented and competitive, which
impacts their professional outcomes as nurses.[1] However,
the use of gaming technology in higher education is an ef-
fective solution to these issues because it helps learners to
improve and gives them all an equal opportunity to improve
their assignments to achieve good grades. This shifts the
grading from a bell curve to a mastery approach to learning.
Bloom (1982) defined mastery learning as an approach in
which students receive a detailed description of the content
and enough time to complete the activities.[13] The faculty
members give them formative feedback on their work and
sufficient time to look over their work to master the concepts
or skills. This technique in a virtual environment helps nurs-
ing students with different learning styles to use activities
that work best for them and helps them to master the learned
concepts.[14]

Another positive aspect of a game-based approach to nurs-
ing education is humor, which is a most effective tool in
the teaching and learning process to decrease learners’ anxi-
ety and makes them joint partners in their learning. Humor
increases the release the dopamine in the bloodstream and
enhances the attention span of learners. However, the correct
use of humor in the gaming world can be critical.[4] Skin-
ner (2001) stipulated that humor must have a pedagogical
purpose; otherwise, it is not relevant to learning even if the
students laugh and enjoy themselves. In other words, “humor
should be neither gratuitous nor excessive, but judicious” (p.
53).[15] Humor must fit well with the curriculum content in a
gaming environment, because facilitators do not have enough
opportunity in a virtual environment to clarify the meaning
embedded in fun-filled activities. This can create hurdles
for learners and cause them to lose interest in performing
their tasks. Watching YouTube videos, singing songs, partic-
ipating in role-play based on clinical scenarios, and playing
word trivia games in a virtual world are examples of how to
use humor with a gaming technique.[9]

New learning or new challenging environment stimulate the
brain as part of the survival process.[4] When new learning
occurs in a challenging environment, the information moves
into the midbrain, and in a supportive and friendly environ-
ment, learners easily adjust to new and innovative learning
methods. When learners are introduced to new stimuli in the
form of challenging games, their dopamine level increases,
and learning occurs in the frontal brain.[4] Therefore, games
must be challenging, and learners must be engaged in game-
based learning. If the task is too easy or too complicated,
learners lose interest; therefore, their teachers must be care-
ful while creating virtual games or quests. When learners’
curiosity about different levels of a game is piqued or they
receive different rewards or badges in a virtual environment,
their sense of novelty enhanced, and they become excited
to learn new concepts. Curiosity in nursing education is
essential to lifelong learning, and nurse educators have a
great responsibility to promote it in academic and clinical
settings.[16]

6. CONCLUSION
In this revolutionary world in which everything changes in
the blink of an eye, teaching and learning strategies also
need to be innovative to engage learners, and help them to
develop professional skills. The use of gaming is not a new
phenomenon in nursing education, but still in its infancy
because of unfamiliarity of its appropriate use in academia.
Faculty members should have basic knowledge of brain parts,
which need to be, integrate appropriately for better outcome.
Use of teaching learning theories as framework is another
significant factor for effective learning outcome in gaming
technique. Games need to fit well into the nursing curricu-
lum to retain learners’ interest, enhance their self-confidence,
leadership skills, and prepare them to integrate theory into
practice in the clinical settings. Gaming techniques help nurs-
ing instructors to accommodate different types of learning
styles to address students’ diverse learning needs. Appropri-
ate use of gaming pedagogy in nursing curriculum will result
in well-prepared nurse with admirable knowledge and skills.
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