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PERSPECTIVES: LEARNING SIMULATIONS 
Simulations harness our brain's innate learning processes by providing a dynamic and 
interactive experience where making mistakes is part of the learning curve, all in a stress-
free virtual setting. They captivate our senses and emotions by mirroring real-life situations.  

ENHANCED COGNITIVE ENGAGEMENT 

Experiential Learning: Neuroscientific research suggests that experiential learning—
learning by doing—is very effective. Simulations provide a virtual environment where 
learners can interact with representations of real-world scenarios, leading to better 
retention and understanding. This is because experiential learning engages multiple 
parts of the brain which are involved in processing experiences. 

Active Engagement: Simulations require learners to be active participants rather 
than passive recipients of information. Active engagement is crucial for 
neuroplasticity, the brain's ability to reorganize itself by forming new neural 
connections throughout life. This is critical for learning and memory formation. 

Mistake-Based Learning: Making mistakes and then correcting them is a powerful 
learning tool. Simulations allow for safe error-making, which can lead to better 
learning outcomes. When learners make mistakes, it can lead to an emotional 
response and heightened attention, both of which are beneficial for learning. The 
brain’s error-related negativity (ERN), a response generated by the anterior cingulate 
cortex, is involved in monitoring errors and is believed to facilitate learning from them. 

Repetition and Practice: For learning to result in long-term memory, repeated 
practice is often necessary. Simulations provide an opportunity for spaced repetition 
and deliberate practice, which can strengthen the neural circuits involved in the recall 
and application of knowledge. 

Visual Learning: Many simulations are visually rich, which takes advantage of the 
human brain's visual processing strengths. A large part of the cerebral cortex is 
involved in visual processing, and visual information can be processed more quickly 
and remembered more easily than textual information. 

Feedback Loops: Simulations can provide immediate feedback, which is crucial for 
learning. Feedback allows the brain to adjust its cognitive models, refining its 
predictions and understanding of concepts. Dopamine, a neurotransmitter 
associated with reward and motivation, is released in response to positive feedback, 
reinforcing the learning process. 
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EMOTIONAL AND PSYCHOLOGICAL REINFORCEMENT  

Metacognitive Skills: Simulations often require learners to use and develop 
metacognitive skills such as self-monitoring and adjusting strategies, which are 
critical for effective learning and problem-solving. The prefrontal cortex is heavily 
involved in these higher-order cognitive processes. 

Emotional Involvement: Emotional arousal can enhance the consolidation of 
memories. Simulations can evoke emotions and stress responses in a controlled 
manner, which can help in anchoring learning experiences. The limbic system, 
especially the amygdala, plays a role in processing emotions and is closely linked to 
the hippocampus, the center for learning and memory. 

Contextual Learning: The context in which learning occurs is important for recall. 
Simulations can provide context-rich environments that mimic real-life settings. 
Neuroscience suggests that the more closely the learning context resembles the 
context in which the information will be used, the better the performance. This is 
partly due to the encoding specificity principle. 

Multisensory Integration: Effective simulations often incorporate multiple senses—
visual, auditory, and sometimes even tactile. This multisensory approach can lead to 
more robust learning as it engages multiple brain systems and allows for information 
to be encoded in a richer, more connected way. 

Safe Environment: From a psychological standpoint, simulations provide a low-risk 
environment for trial and error. The reduction in anxiety can facilitate higher cognitive 
functions such as attention, reasoning, and problem-solving by minimizing the 
activation of the brain’s threat detection system (amygdala and related structures). 

 

By engaging us visually and allowing for immediate feedback, simulations facilitate active 
learning and problem-solving. This immersive approach not only strengthens neural 
connections but also boosts retention, making learning not just effective but also enjoyable. 

They provide an immersive learning environment that challenges the learner in a brain-
friendly way, engaging the neurological pathways involved in active problem-solving, 
decision-making, and critical thinking. Simulations offer a multisensory experience that is 
rich in context and emotional engagement, promoting deeper understanding and long-
lasting retention. 
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In the Brain-centric framework the Challenge Wheel, learning simulations engage multiple 
lobes of the brain, each of which plays a distinct role in processing different aspects of the 
simulated experience. Learning simulations typically engage all lobes AND stimulate 
coordination and precision as well as emotional processing and memory formation. 

 

Frontal Lobe: This lobe is responsible for higher cognitive functions such as problem-
solving, decision-making, planning, and reasoning. Simulations often require active 
participation, decision-making, and strategy formulation, all of which heavily engage 
the frontal lobe. 

Parietal Lobe: The parietal lobe processes sensory information and is involved in 
spatial awareness and navigation. In simulations, as learners interact with the 
environment and manipulate objects or data, this lobe helps them understand the 
spatial relationships and manage the sensory input. 

Occipital Lobe: This lobe is the primary visual processing center of the brain. 
Simulations, particularly those that are visually intensive, activate the occipital lobe 
as it interprets and makes sense of visual data. 

Temporal Lobe: This lobe plays a key role in the processing of auditory information 
and is also important for memory storage. Simulations that include audio components 
or require memory engagement will involve the temporal lobe. 

In addition to these, simulations can also stimulate: 

Cerebellum: While not a lobe of the cerebrum, the cerebellum is important for 
coordination and precision. In simulations that involve physical interaction or require 
fine motor skills (like surgical simulations), the cerebellum is also engaged. 

Limbic System: Emotional responses elicited during simulations involve the limbic 
system, particularly the amygdala and the hippocampus, which are crucial for 
emotional processing and memory formation. 

 

Through the integration of visual, auditory, and kinesthetic inputs, along with cognitive and 
emotional processing, simulations create a rich, engaging learning experience that activates 
extensive regions of the brain, fostering deep and effective learning. 

 


