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ABSTRACT

This paper examines the correlation of engagement measure-
ments with knowledge increment of the two different modalities:
gaming and the text learning styles. The studies were performed
using the non-invasive (EEG) brain-computer interface Emotiv
EPOC device. The Emotiv headset, despite its limitations is widely
used in consumer BCl applications nowadays, which hopes im-
provement in the near future. The correlations are broken down
into genders and ethnicities demonstrating how each population
performed in their perspective tasks. Furthermore, this discusses
the analysis of the device and how it helps us to distinguish the
learning performance between users.

INTRODUCTION

Hypothesis:

Educational video games claim to be better at attracting students
attention and keeping them engaged in the learning process than
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EMOTIV EPOC

The Emotiv EPOC used in the studies is a wireless EEG data acqui-
sition and processing device. The device uses 14 electrodes to
obtain the EEG signal and these channels are based on the inter-
national 10-20 locations which are: AF3,F7,F3,FC5,T7,P7,01,02,
P8, T8, FC6, F4, F8, AF4. It also has 2 reference electrodes in the P3
and P4 locations [2].

cational Games vs. Traditional Literature using a Wiraless EEG Headset

EXPERIMENT DESIGN

The experimenter made sure the device was able to acquire
signal from the participant’s scalp, before the participants
start the given task.

The sample size of the experiment is 26 participants, ranging
from 19 - 25 from Clemson University, and surrounding area.
The participants were divided into two different groups: the
game (experimental) and the handout (control).

While the participants were performing the given task, the
Emotiv device was recording the engagement levels. The en-
gagement was recorded depending on the scalp connectivity
with the device, their reaction to the reading, and their physi-
cal movement such as: scratching their head, raising their eye-
brows, falling sleep, or laughing.

RESULTS

Engagement Levels

Test Scores

Pre-Knowledge (avg)

Post-Knowledge (avg)

the traditional text learning styles [1]. Game 0.5668%0 0846 200 >8>
Handout 0.572727 66.92 2.08 6.08
Game vs. Handout: Correlations between engagement and knowledge
Investigation Performed:
: : : Game Task

T.hIS pap.er mvestlgates the er.]gagement levels prc?duce.d by ed u.ca— Gender | Engagement Levels | Test Scores | Pre-Knowledge (avg) | Post-Knowledge (avg)

tional video games and their effect on the retained information Fernale 0.551710 €333 0.67 17

using Brain-Computer Interface tools. Male 0.579900 54.29 3.14 5.57

Gender Performance: Game Task

Brain-Computer Interface (BCI): Handout Task

BCl is a neuroscience oF radigm that h@lpS us to understand the Gender | Engagement Levels | Test Scores | Pre-Knowledge (avg) | Post-Knowledge (avg)
: . - : . Female 0.552359 66.00 2.6 6.8

functionality of the human and how it is able to communicate with e g0 s e =

machines through neuroheadsets [3].

Gender Performance: Handout Task
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