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Introduction

Our aim

Electroencephalography (EEG) is a powerful neuroimaging
method that provides a continuous measure of electrical
potentials generated by brain cells recorded through noninvasive scalp electrodes.

Implement a fully functional EEG teaching laboratory into the
first-year undergraduate curriculum by leveraging commercially
available technology and giving students the opportunity to:
• Reinforce their understanding of key neuroscience concepts
• Visualize brain activity to explore the workings of the brain

Extracting electrical potentials that are triggered by specific
events (e.g., experimental stimuli) can offer a unique window
into human brain function.

The laboratory uses the Emotiv EPOC+ neurogaming headset
(recently validated as a research tool, Badcock et al., 2013, 2015)
Key features
• Easy to use
• Wireless and highly portable
• Laptop-compatible
• Low maintenance
• Highly affordable

EEG plays a central role in cognitive neuroscience research, but
integrating this technique into the undergraduate
neuroscience curriculum to give students hands-on research
experience has been a challenging endeavour due to:
• High technical demands and costs of EEG equipment
• Required dedicated laboratory space

The EEG teaching laboratory
Key features
• Cost-effective: Leverages affordable commercial EEG equipment
• Scalable: Is offered to large student cohorts (> 200 students)
• Portable: Takes place in standard classrooms across campus, with 5
testing kits per class, consisting of the headsets and basic laptops
• Collaborative: Students conduct experiments in small groups (N < 5)
• Scaffolded: Research activities designed to guide students through
essential aspects of the research process and encourage critical thinking
• Authentic research experience: Contemporary research findings are
highlighted and all stages of the scientific research process are covered,
including data collection and analysis

Student experience

Conclusions

One cohort of students (N=268) has completed the laboratory
sessions, of which 150 completed a voluntary in-class survey
consisting of 14 statements using a 5-point Likert scale ranging
from (1) strongly agree to (5) strongly disagree.

Recent evidence suggests that the integration of research
activities into the undergraduate curriculum improves student
learning and engagement (e.g., Zimbardi & Myatt, 2014).

Statements
I enjoyed the intellectual challenge presented during the lab sessions
The lab sessions were enjoyable.
I enjoyed the problem-based learning style used in the lab sessions.
The lab sessions took up too much of the tutorial time.
I feel like I gained valuable practical skills from the lab sessions.
The lab sessions should be part of this unit again next year.
The lab sessions were a waste of time.
The content of the lab sessions was too difficult.
I learned a lot about EEG as a result of these lab sessions.
The lab sessions clearly demonstrated the importance of EEG in Cognitive
and Brain Sciences.
The lab sessions taught me what’s involved in conducting an EEG
experiment.
The lab sessions helped me understand the course material.
The lab sessions have given me a deeper understanding of what research
in Cognitive and Brain Sciences is like.
I would have understood the course material better if we didn’t have to
participate in the lab sessions.
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In line with this evidence, our results show that students find the
laboratory sessions enjoyable, useful, and enhance their
understanding of EEG, their neuroscience course material, and
neuroscience research in general.
Our project offers a realistic solution to integrating active
research-based learning into the undergraduate neuroscience
curriculum by demonstrating that it is possible to create a
functional EEG teaching laboratory that enhances student
learning.
For more information: de Wit et al. (in press). Neurogaming technology
meets neuroscience education: A cost-effective, scalable, and highly
portable undergraduate teaching laboratory for neuroscience. Journal of
Undergraduate Neuroscience Education.

