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ABSTRACT

This paper deals with the acquisition and analysis of Electroencephalogram (EEG) signals on engineering college
students of age group 18-20 in Tamil Nadu, India, recorded through 23 electrodes of EEG using Fast Fourier
transform (FFT) frequency analysis to determine the distribution of Delta, Theta, Alpha and Beta frequencies during
various tasks. The development in any field is highly correlated with the development of theoretical research and its
successful applications. Therefore the significance of this theoretical research lies in the insight gained into the real
life applications.

Keywords: Electroencephalogram (EEG), Electrodes, Four principal brain waves, Delta, Theta, Alpha and Beta
frequencies, Fast Fourier Transform (FFT), Experimental Analysis.

1. INTRODUCTION

The fast paced life style most of us have adopted has resulted in a loss of the skill to produce Theta and Alpha waves.
People who have more Alpha brain waves have less anxiety and tension. Creativity is another activity for which Alpha
waves are helpful. Scientists have shown that highly creative people have different brain waves from normal and non-
creative people. In order to have a creative inspiration, our brain needs to be able to produce a big burst of Alpha
waves, predominately on the left side, effectively shutting the left-brain down. This allows the creative right-brain to
expose new idea is given in Table 1

Table-1: Left and right brain activities [1, 2]

LEFT (Analytic) RIGHT (Global)

1. Verbal 1. Visual

2. Responds to word meaning 2. Responds to tone of voice

3. Sequential 3. Random

4. Processes information linearly 4. Processes information in varied order

5. Responds to logic 5. Responds to emotion

6. Plans ahead 6. Impulsive

7. Recalls people's names 7. Recalls people's faces

8. Speaks with a few gestures 8. Gestures when speaking

9. Punctual 9. Less punctual

10. Prefers formal study design 10.Prefers sound/music background while
studying

11.Prefers bright lights while studying | 11. Prefers frequent mobility while studying

We can tap our psychic abilities by understanding and altering our four principal mind state delta, theta alpha and beta
since different behaviors lead specific areas to synchronize at different frequencies. For example relaxation or
meditation with eyes closed leads to increased alpha waves in the rear of the head.
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The rhythmic synchrony of electrical impulses in the brain is called the Electroencephalogram (EEG). The impulses
can be recorded as microvolt oscillations on the scalp. The first recording of the electric field of the human brain was
made by the German psychiatrist Hans Berger in 1929 in Jena. He gave this recording the name electroencephalogram
(EEG). There are four basic brain waves (Fig 1) associated with different states of consciousness. Alpha wave bursts
are needed for peak performance. The Alpha wave, the gate way between the outer and the inner world, was discovered
by Austrian Psychiatrist, Hans Berger.

Alpha production is an innate skill of our brains and an increase in the amplitude of Alpha waves lowers the level of
anxiety and inversely, reduced amplitude of Alpha waves is associated with intensifying fear.
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Figure-1: Four principal brain waves [1] ¥

FOUR PRINCIPAL BRAIN WAVES AND THEIR BEHAVIOURS [1]

Delta waves-1-4Hz. (1-4 cycles per second)

This brain state is related to the unconscious or super-conscious mind. Only under the most developed circumstances
can a person dip into the delta state of awareness and bring back any intelligible information. Associated with deep
sleep patterns.

Theta waves-4-7Hz. (4-7 cycles per second)

Theta state is related to our subconscious mind. We generally experience the theta level in deep meditations and in our
sleep state. Here we can transcend time and space, obtain remote perceptions, and obtain information from the highest
source. Associated with REM (Rapid eye movement) sleep or lucid dreaming

Alpha waves-7-13Hz (7-13 cycles per second)

Gate between the outer and the inner world. Associated with relaxed and alert state of mind. Improves our mental
processes concentration, clarity of thinking, decision making, memory. Calms your body and mind while it maintains
alertness. Stimulates imagination, intuition and higher awareness, increases learning ability and improves memory.
This is a more internally focused, self-reflective mind-set

Beta waves-14-40 Hz. (14-40 cycles per second)

Beta is seen in highly stressful situations, and in a difficult mental concentration and focus. Associated with an
conscious and excited state or our normal waking state Therefore psychic faculties are mostly muted because exterior
stimuli dominate our thoughts and actions and suppress subtle realm information

Alpha waves are the prime indicators of conscious attention, and they represent the gate between the outer and the inner

world and between the conscious and the unconscious. In general, the left side comprehends theory, and the right side
integrates and practices it.
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2. PROMPTING FOR THE RESEARCH

The pre-frontal cortex, also called the brain’s executive control system, responsible for planning, organizing and
sequencing behavior for self-control, moral judgment and attention are developed throughout childhood and
adolescence. The nature of the stimulus may predispose some children to attention problems. The fast-paced, attention-
grabbing techniques like ‘rapid-zoom’ pans, flashes of colors, quick movements, sudden loud noises etc, engage the
brain’s attention involuntarily may idle the executive control system of the brain, impoverish its development and
deprive the children of the practice in using their own brain independently. But, the executive control system that goes
idle may be reactivated by altering the four principal mind-states, which are responsible for different behavior. Many
parents of children diagnosed with attention deficit disorder found the difficulty markedly improved after they took
away television viewing privileges. Sports scientists have shown that increases of Alpha waves, primarily in the left-
brain, precede optimal performance. There is a distinct difference in the brain wave pattern of an expert and a novice
athlete. Just before an expert sportsmen makes his or her "move" there is a burst of Alpha in the left brain. Novice and
intermediate athletes do not show this Alpha pattern. (1997 Biocybernaut Institute, www.biocybernaut.com/ tutorial/
alpha.html)

On the analysis based on quantitative measurements of EEG amplitudes on academically successful and unsuccessful
university students during a 5 min, eyes closed, relaxed state, unsuccessful students displayed a brain wave pattern in
the right hemisphere, which resemble patterns often found in depression, suggests a relative disorganization of right
hemispheric activity in the unsuccessful students [3].

This prompted to do an experiment on EEG signal to analyze the alpha level during different tasks on students differing
in their academic achievements, and other behaviors listed in the following experiments.

3. EXPERIMENTS

3.1. EEG ANALYSIS WITH 2 TASKS

Obijective of experiment 1

To determine the alpha level among various categories of students who differ in academic achievements, stress level,

behavior in the class, behavior at home, and their general attitude by examining the alpha band of their EEG, in the
initial 7 minutes during initial rest with eyes closed and during task and it is given in the table 2.

Task1(7minutes) Task2 (3minutes)
Normal relaxed state | Multiplication Task

3.2. EEG ANALYSIS WITH 5 TASKS

Objective of experiment 2

To determine the dependency on the alpha mind state among various tasks given in Table.2 with academic performance
and stress mind state by examining the alpha band of their EEG, in the initial 5 minutes during rest and during different
tasks and means to improve the brain power by increasing their alpha state involving physical exercise, balanced
nutrition and complex mental exercises. The time taken for this experiment is given in the supplementary material of
the manuscript. Also Brainwave Recorded for the student id: 635 time duration 01 — 10 seconds is given in the below
fig. Brainwave Recorded for the other students is given in the supplementary material of the manuscript.

Taskl Task 2 Task 3 Task 4 Task 5
(5minutes) (3 minutes) (3 minutes) (1 minute) (1 minute)
Initial state rest | Listening to | Listening to Multiplication | Thinking over Logical questions related
and relaxed state | Rock music Melodious Task with blood relation with eyes closed and
instrumental Music answering after EEG recording is
stopped
Fig 2 Section 3.2.1
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Figure-2: Acquisition of EEG signals during five different task

Table 3.2.1 Logical (Blood Relation) Questions (taskl) and multiplication questions (task4) asked at students
during acquisition of EEG signals:
1. A is my mother in law’s only child’s child. What is the relationship between me and A?

2. B is your father’s only son in law’s only daughter. What is relationship between you and B?

3. If your mother’s only elder brother’s only sister has only daughter, what is the relationship between you and
that daughter?

4, Lavan and Kushan are father and son respectively. Mishan is Kushan’s uncle. Thrisha is Lavan’s sister. What
is the relationship between Misha and Thrisha?

5. If A’s mother in law and B’s mother in law are mother and daughter, then what is the relationship A and B?

6. A’s father B’s father are father and son. Then what is the relationship between A and B?

7. B is A’s mother’s only child’s son. What is the relationship of B to A?

8. B is A’s mother’s daughter’s son. What is the relationship of B to A?

9. B is A’s mother’s brother’s father. What is B to A?

10. B knows A’s birthday falls between 20™ October and 7" November. C knows that A’s birthday is after 30"

October. Find A is birthday?
11.  When did Alber Einstein discover Newton’s 3" law of motions?

Multiplication Task
25x 17 29x13 16x13 18x14 17x16
15x13 13x11 15x12 18x14

3.3. PERFORMANCE ANALYSIS IN VARIOUS ENVIRONMENTS

Objective of experiment 3

To determine the variation in the performance of activities in different environments given below.

Score without Music | Score with rock Music
Without TV With TV
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4. METHODOLOGY: EEG ANALYSIS

The brain consists of about 20 billion neurons which generate electrical impulses. When these neurons work together in
synchrony, tiny rhythmic, electrical potentials occur in the synapses which are specialised junctions between the
neurons. The more neurons that work in synchrony, the larger the potential (amplitude) of the electrical oscillations
measured in micro volts. The faster the neurons work together, the higher the frequency of the oscillations measured in
Hertz. These two parameters: amplitude and frequency are the primary characteristics of brain waves.

These weak electrical signals are measured with electrodes placed on the scalp using some conductive paste. After
amplification by an EEG-amplifier, the signals are fed to a computer and analysed for amplitude and frequency.From
this EEG signal it is possible to differentiate between alpha (a), beta (B), delta (8), and theta (®) waves. The alpha
waves have the frequency spectrum of 8-13 Hz and can be measured from the occipital region [4 ] in an awake person
when the eyes are closed. The frequency band of the beta waves is 13-30 Hz; these are detectable over the parietal and
frontal lobes. The delta waves have the frequency range of 0.5-4 Hz and are detectable in infants and sleeping adults.
The theta waves have the frequency range of 4-8 Hz and are obtained from children and sleeping adults.

Acquisition of EEG signals analysis on eight Il semester students recorded through 23 electrodes of
Electroencephalogram (EEG) equipment initially recorded during rest with closed eyes after that the EEG is recorded
during different tasks. FFT frequency analysis gives the distribution of Delta, Theta, Alpha, Betal, and Beta2
frequencies.

Figure-2 Acquisition of EEG signals during rest, Figure-3 Acquisition of EEG signals during Rock (fast beat) and
Melodious instrumental music
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Figure-3(a): EEG 1: brainwave Recorded for the student id: 635 time duration 01-10 seconds.

© 2017, IIMA. All Rights Reserved 56



P. G. Jansi Rani* / A Study on The Dependency in the Alpha Brain Wave Recorded Through EEG with Academic Performance and
Stress Mind State of Engineering Students / IJMA- 8(3), March-2017.

Fast Fourier Transform

Charmnel Selection
Select Channel [F4 02 -

Starting Time H!f 0 M | O Sec: [ 1

Fast Fourier Transform
[ Window

End Time Hli 0 Mn | 0

Sec: | 10

J Clear |

 Mowindow ¢ Hamrming window (% Hanning windaw 7 Blackrman window

Paosition

Student ID: 635, Time Duration: 00-10 seconds power spectrum and frequency values for the brain wave
converted from domain to frequency domain using FFT i
1000,
Frequency (Hz} |Value I
900 . AN
0to4d 283.8701 l—
it 410 8 18.62723
700, 8 to 12 11.28131 Y - Asis
P 12 to 16 9.830556 Upper Limit:
=, 500 16 to 30 7.411005 [1000
E 500 . SEe 33 Lowver Limit:
e 400 .
a Set Delault
£ 300,
'~ Al
200
100 : \
W . i ‘ﬂu'\__ e PN i P - T A -
3.00 &.00 .00 12 .00 15.00 ig.00 21.00 24.00 27.00 30,00 ¥ Azis [Hz)
0 -]
Freguency (Hz)
Plot
EvpontoEreel | [Eipoi Averaged Vakies ta Excel ||  Eportto Pawer Point | Rt |
Figure-3(b): Power spectrum and frequency values for the brain wave using FFT.
L Tt ke o e BRI el it i W W ey
Lot = W Lty W | e lo e Bl
Ar-4 P R T Y D R g T
ST - - - - - ST - - " T
(PR SRY  a | ey i 48 [0 -0 fv-. T [ i R e [RE
Fasl Feuiiss foassf s
et e |
- i - Fom by - .
N
Thaders I GOBEIT| Tisss D piiesn: 00-10 sacands posse upsotrum snd fregpeensy vshiss far fhe besn sevs i
- EED wn B arssl fod B panccaamad fram demsin fo fragusndy demsin uting FFT .
urakast B0 839
T | "
v | ]
- Y 'J : ¥R
- | s Il L
= g I [rom
e {8 % #LiTE|
F e i = 17 heieil I,I.—-..—
- e
= il i
g ]|
= .- i e
ea i e :
A o [ ) it # ih.ee Bl Ba  Bd DS Tam b me -
|
Freaquancy{ i)
~ |
Tt s [ [y ———— - L ] P |
Figure-4(a), (b): EEG 1a, FFT 1a
57

© 2017, IIMA. All Rights Reserved



P. G. Jansi Rani* / A Study on The Dependency in the Alpha Brain Wave Recorded Through EEG with Academic Performance and
Stress Mind State of Engineering Students / IJMA- 8(3), March-2017.

i ""'Ir-r-— P
=y

LY o g
"y T it g e Pyl s
i SRS SR Y il ot e gl e
e R L e [ Tl T ey PP
e B R T B e A P A R ST et
Lot ity et serda ol e el .-‘.‘.'-.'\.-'.‘T‘-'{I‘&'-“'i-'-'c i e, P e et e oy ot g e N o vy
o TSR L L T I i hicin ST P A e e,

b S |

i T S AT R I ot T IR B

bt e i".-_-\_..n.--.-- + g

i

S S S R P S SR P e g, e e b v
e i T S N — i bl e -,...n...ll-.l.l-\.n_ A A b R b -‘_'..._..I;'r! -
XY . ol ot I._. o *__;--hfv“-\u.',-pi Kl M--.-.:..-..-ar- -\‘{
R e et e i Lof g T e =t L
——_ ] Jn. .__..,_,m.,_,-..‘.-.--—_...ﬂ:-'i'.u-"..- "'-"'-""""-'-v-'f'-'v.-—-"-'- e g B i WA e ey

e AP i
P e e [ e 2 o I Lle i
I T

= e I

et i o et prion e i—— o s ey i e

Bt miein, o T e _,_nr’.-“ o i i AR | -l--""-—"':.--m..,_\_“ -
o o il 4

" N I | s el ol MR N B S LI
be o= in = =n = = ———tn = == = = -t
e T | et BT T - e [T E=fT e [E
Sesi memitas mismsriem
LT = I EE S|
e i nid, Tiss Daremss 14-3reremiy prow gpevires pef Fvgwresy voivey for ey o ey =
ey Bam dmma i P L s
EH -
wa et e ]
5 e W
o L.
.
Elll :.-.3.“
]
B s Sty
el r " —
| i
- T O B ] o rT e e oy
o+ 1M C o
i v |
e
tmmrn i | [ s i i | G | P

Figure-5(a), (b): EEG 2, FFT 2

A S mES LLAW REE TR G

EE I [
B ] =] B il i - - (o S (W 01 S TR e BRI T
|_I_._"" -*__.. 'J.,.‘."""" M"\“"‘-"”"‘-F;:'--\-'M“’WI bt i l..‘-.l'\-u"'. uu—L—*'J'-'LL]""'-I“m'\-'T"'-"'fE
ol et L b el ) L N e e
Pt My At e el M b T A g

R N T T AN VIR S W gt AV e, B et
i ""'M.I' .-"I“".-'\"--l""":-\"r Ao hﬂ"’“"‘*““ﬂ""“"":"n f‘;le*"——,quﬂrh\MH"‘\"?
b, o e A s e M P
i W h Witk “'-"’J':u;i‘ll"" e e L Ll i T ey ey T W TR S AP
e T e e L1 B
T T e pakan LN, TR, e s Al A e e
;L..Mu‘-\\."hh‘ﬂt'.-p-’-\..lwh‘"-,x#“'m TS T s *_w“wy..'ﬂ.mwﬂ,{mv -
s 4y “'Jr.r.i.“""“-.-\rw‘w'-w*“""ﬁ‘\'\'J".'-"““‘hw"r""-‘?""'ﬂ-w e
I N e ettt s o i AT P A e Tl Ay o
Lo .'_:‘".‘\Iwwnﬂh-‘}"‘-I’-"‘J"‘r""ffn'“l-":"I‘-b”.A-"hﬂ_*—M’H-ﬁlhh.'“aﬁ-‘ﬁLﬂn“*wﬁl-| o
*-;».WA;,W eetedp e A A g W08 g el w‘p,m'q.'-,'o'\*qmqg‘-' -
ey L o A Pt P e o A e A i’ et st e
B T O T
i i i

S Y o R30S Sl N Y A S B R
T ws
- - EC T ] EIC ] wa e pa -1 L] - 1w -
==
o o
e S Byt wE w=T [ bt [T =T M [F
Famt bwms i B mmet
RN - L e
o
Wi 1 DALY Tme Corstan T8 e ondy pamer sperium md hugsaen g s sinn far b s -
1888 FEw e el fas or sammaried fom demam i Sageanny dsman g ©FT \——
et £ 035 1]
- —1 sa
- - SRR
- -
£, P b
) .ﬁ-?":q |
T
Ee— b
| "-r-u-l pmn
| I . )
r 1 =
we (M), # | "
% -_I'--_'1 oo hw .Ild.l'l_ -'_|1'T. T -||u -.Tu-l'; :'l.;-.-iﬂ ]
T
FrespmnoF
e
Lot b ot [ s b el | s o Bt |

Figure-6(a), (b): EEG 2a, FFT 2a
© 2017, IIMA. All Rights Reserved 58



P. G. Jansi Rani* / A Study on The Dependency in the Alpha Brain Wave Recorded Through EEG with Academic Performance and
Stress Mind State of Engineering Students / IJMA- 8(3), March-2017.

g

i al

Y -

e [ AR D R R e B

i Dl =risoie il ZIN « eC I i

¥ =

b

il faniiEl L

PE BN EA W

Pt Femiies Fraksfes

b My i © oy s———

i o s [

Ehedart 0 83 Timss Cur ssen 1030 a4 enid paest ipeFum el Fegueny vsbees fol P bfsin mive
1908 pan e ared frEm $EEain 18 M EEAERT G SHEREN ung YT

F oty B )

e —— I—ll—b-p-n--hhl--d-l [T

e

Figure-7(a), (b): EEG 3, FFT 3

5. EXPERIMENT 1: EEG ANALYSIS WITH 2 TASKS

Sample of 8 students who were selected for sample study of EEG analysis differing in various categories like academic
performance and stress level, from the class where | taught and know the students behavior and attribute well is given

in table 2.

Table-2: EEG 1la: Brainwave Recorded for the second time for the student id: 635 time duration 01 — 10 seconds.

@ 3 o~ | & T T
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2 APN

638

639

Stress Mind State of Engineerin

Very curious
does not get
tensed but is
anxious but
dont show
much
outside have
the capacity
to  control
emotions.
Very good
in  studies
especially in
mathematics

A | G |VCD

145

207

352

594

85

54

139

124

69

62

23

640

Wants to be
free.  Does
not like
parents’
strict
activities

71

58

129

182

65

91

19

5 KAN

634

635

7 KMN

633

8 LAW

637

Easily gets
tensed even
and
takessmall
matter(small
comparison)
seriously

Won't talk
much  with
staff and not
S0 jovial
with friends

53

41

94

124

47

A | G | ATS

36

27

63

125

B | M| ATS

34

21

55

79

23

28

51

48

26

62

24

20

22

It is observed that students having relaxed behaviour and dynamic in activities (SI.No 1, 2) have much higher alpha
measure and students having intensive family problem Always Thinking about Something (ATS with stress) have very
less alpha measure (SL. NO. 6,7). For the students in SI.No 6 and 7 second time after 10 days, again EEG was taken to
see if there is any change. The reading is given in table 3 this pilot study motivated the researcher do further study in

this research.
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Table-3: Two students brain wave measure on second trail

Average Alpha of
Task 1

Bewteen Initial rest and

Average Alpha of Task4
During Multilplication

2 9 i -
©
Students X o E S |9 E é g §
g | Nameofthe | . | attitudeand E olel € E EE 2| 8|z Sle e
No student D | Behaviour | 2| @ | @) & ETg® | IS8
(Abbreviated) observed by | 5 -1 2RSS |08 lsLl=ss
the staff | = <Bo2l 2| g |88 E8
T O o 2 |2 <@ ﬁ 2
§§ L L
6 BR 9 D B|A |G |ATS| 32|23 |55 |184
7 KMN 16 B B B | M|ATS| 53| 32| 86 | 166

It is observed that in figure EEG 1, FFT 1, EEG 1a, FFT 1a, EEG 2, FFT 2, EEG 2a, FFT 2a, EEG 3, FFT 3, table3,
with details of the second EEG analysis, their Alpha measure was less compared to EEG of others who participated in
the first EEG analysis experiment. It is also observed that these two students show an increase in alpha level while
doing multiplication task both during test-1 and test-2.This pilot study is the basis for further study in students’ brain

wave analysis.
Figure-8: Average alpha measure in 5 different tasks
Initial Rest
63 Logical
13% 123
25% M Logical
Multiplication ® Music 1
102 [ Music 2
20% T
B Multiplication
Music 1 M Initial Rest
Musi 106
usic 2 21%
106
21%
Pie Chart 8 Measuring average alpha measure during five different tasks
Average Alpha
S. NolEEG ID Rest Loud Music Melody Multiplication Loaical
' Average Alpha of | Average Alpha of | Average Alpha of | Average Alpha of | Average of Alpha
Task 1 Task 2 Task 3 Task 4 Task 5
1 004 151 188 264 197 319
2 680 144 232 241 209 324
3 017 86 120 94 78 183
4 014 128 178 105 149 242
5 681 86 252 207 174 230
6 002 33 83 81 85 141
7 016 43 87 97 83 105
8 003 65 144 170 136 157
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Melody(8/15),53

Rest-
Multiplication{18/23),

AY

W Loud-Logic{2/15)

M Loud Music-Melody(8/15)

® Melody-Logici8/15)
Loud-Multiplication(4,/15)

m Melody-rMultiplication(3/15)

9 670 62 181 191 134 154
10 | 013 58 122 93 69 88
11 | 010 60 84 79 48 63
12 | 672 60 69 78 58 66
13 | 682 62 128 148 136 140
14 | 009 28 37 100 92 69
15 | 637 26 0 0 24 0
16 | 005 103 223 169 219 188
17 | 633 28 0 0 40 0
18 | 634 47 0 0 62 0
19 | 639 69 0 0 62 0
20 | 635 32 0 0 63 0
21 | 640 65 0 0 91 0
22 | 638 176 0 0 297 0
23 | 636 180 0 0 346 0

Total 1790 2129 2117 2850 2468
Average 64 106 106 102 123
Position 4 2 2 3 1

Table-4: Average Alpha Measure
Measuring increase in alpha measure between two different tasks
| Humber of students getting increased in Alpha level when comparedin two different tasks |
Loud- Melody- m Rest- Loud Music (15/15)
Multiplication(4/15), 2 M“'tip'icatignisflsj' z m Rest- Logical (15/15)
felody- ’ B = Rest- Melodious Music{14/15)
Logic{8/15),53 m nultiplicstion-Logic(13/15)
® Rest-Multiplication(18,/23)
Loud Music-

Figure-9: Pie Chart 6.2 Measuring increase in alpha measure between two different tasks
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Initial rest and Music Initial rest and Instrumental Mus

— Initial rest /—— Music =—Initial rest Melody
r 300
F 250
- 200
- 150
- 100

1]
r 30

b 26

o000 R
123 456 7 8 9 10111213141516 17 18 15 20 21 22 23 1234567 68 910111213141516 17181920 21
Initial rest and Multiplication Task Initial rest and LogicalTask

5 Zan

= |nmizl rect U Tiplicanion " X
Imitial rest Lagical
220 400

L2 34 5 8 7 8 9 1011121211516 (718102021122 33 12345078 %10111211314151017181520212223

Figure-10: gives the comparative alpha measure during two different tasks:
6. RESULT

From the EEG analysis of the students, it is inferred that music and logical (in blood relation) questions play a
significant role in increasing alpha frequency in students’ minds state.

7. EXTRACTION OF DECISION RULES USING ROUGH SET THEORY

Extraction of decision rules using rough set theory through the data mining software ROSETTA data mining software.

Condition|Condition|Condition
Inst al al al Conditional Attribute Conditional Attribute Decision Variable
a:ie Attribute | Attribute | Attribute
s [10M(ssLC 12 th I year | Class Teacher’s opinion Behaviour in the Alpha Level based on
(HSC | Markin | about students academic | class(Given by the class students EEG
Mark) .
Mark) college level Teachers) recording

1 D D D VP ATS 33

2 S A A E LT 65

3 ) S S E LT 151

4 B B B G T 103

5 D B A G ATS 28

6 C C F M VT 60

7 A A B E NT 160

8 D D F P T 58

9 C C F VP VT 128

10 Cc C F M VT 64

11 B B B M ATS 43

12 B B A G T 86

13 B B B M ATS 28

14 B C B M T 47

15 D B A G ATS 32
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16 A S A E VCD 180
17 A S A E T 26
18 A A A G VCD 176
19 A A B E T 69
20 B B D M T 65
21 A A E E VCD 62
22 A B B G T 60
23 A A E E T 144
24 A A B E T 86
25 A A B VG T 62

Table-5: Information Table

Rules extracted from Johnson’s and SAV Genetic Reducer algorithm using Rosetta data mining software are given in

table 6.11 and rules extracted from Manual Reducer Algorithm are given in table 6.12

Table-6: Rules extracted from Johnson’s and SAV Genetic Reducer algorithm

Decision rules from SAV, Johnson, RSES Exhaustive algorithm, RSES Johnson reducer, RSES Genetic reducer|

10(A) AND ISem(A) AND Academic(E) AND BC(T) => Alpha(26)

10(D) AND I1Sem(A) AND Academic(G) AND BC(ATS) => Alpha(28) OR Alpha(32)

10(D) AND 1Sem(D) AND Academic(VP) AND BC(ATS) => Alpha(33)

10(B) AND 1Sem(B) AND Academic(M) AND BC(ATS) => Alpha(43) OR Alpha(28)

10(B) AND ISem(B) AND Academic(M) AND BC(T) => Alpha(47)

10(D) AND I1Sem(F) AND Academic(P) AND BC(T) => Alpha(58)

10(A) AND 1Sem(B) AND Academic(G) AND BC(T) => Alpha(60)

10(C) AND ISem(F) AND Academic(M) AND BC(VT) => Alpha(60) OR Alpha(64)

10(A) AND ISem(B) AND Academic(VG) AND BC(T) => Alpha(62)

10(A) AND ISem(E) AND Academic(E) AND BC(VCD) => Alpha(62)

10(B) AND 1Sem(D) AND Academic(M) AND BC(T) => Alpha(65)

10(S) AND 1Sem(A) AND Academic(E) AND BC(LT) => Alpha(65)

10(A) AND ISem(B) AND Academic(E) AND BC(T) => Alpha(69) OR Alpha(86)

10(B) AND ISem(A) AND Academic(G) AND BC(T) => Alpha(86)

10(B) AND ISem(B) AND Academic(G) AND BC(T) => Alpha(103)

10(C) AND ISem(F) AND Academic(VP) AND BC(VT) => Alpha(128)

10(A) AND ISem(E) AND Academic(E) AND BC(T) => Alpha(144)

10(S) AND 1Sem(S) AND Academic(E) AND BC(LT) => Alpha(151)

10(A) AND ISem(B) AND Academic(E) AND BC(NT) => Alpha(160)

10(A) AND ISem(A) AND Academic(G) AND BC(VCD) => Alpha(176)

10(A) AND ISem(A) AND Academic(E) AND BC(VCD) => Alpha(180)

Manual Reducer Algorithm

10(A) AND HSC(S) AND I1Sem(A) AND Academic(E) AND BC(T) AND Alpha(26) => Alpha(26)

10(B) AND HSC(B) AND ISem(B) AND Academic(M) AND BC(ATS) AND Alpha(28) => Alpha(28)

10(D) AND HSC(B) AND ISem(A) AND Academic(G) AND BC(ATS) AND Alpha(28) => Alpha(28)

10(D) AND HSC(B) AND I1Sem(A) AND Academic(G) AND BC(ATS) AND Alpha(32) => Alpha(32)

10(D) AND HSC(D) AND 1Sem(D) AND Academic(VP) AND BC(ATS) AND Alpha(33) => Alpha(33)

10(B) AND HSC(B) AND ISem(B) AND Academic(M) AND BC(ATS) AND Alpha(43) => Alpha(43)

10(B) AND HSC(C) AND ISem(B) AND Academic(M) AND BC(T) AND Alpha(47) => Alpha(47)
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10(D) AND HSC(D) AND ISem(F) AND Academic(P) AND BC(T) AND Alpha(58) => Alpha(58)
10(C) AND HSC(C) AND ISem(F) AND Academic(M) AND BC(VT) AND Alpha(60) => Alpha(60)
10(A) AND HSC(B) AND I1Sem(B) AND Academic(G) AND BC(T) AND Alpha(60) => Alpha(60)
10(A) AND HSC(A) AND ISem(B) AND Academic(VG) AND BC(T) AND Alpha(62) => Alpha(62)
10(A) AND HSC(A) AND ISem(E) AND Academic(E) AND BC(VCD) AND Alpha(62) => Alpha(62)
10(C) AND HSC(C) AND ISem(F) AND Academic(M) AND BC(VT) AND Alpha(64) => Alpha(64)
10(B) AND HSC(B) AND ISem(D) AND Academic(M) AND BC(T) AND Alpha(65) => Alpha(65)
10(S) AND HSC(A) AND ISem(A) AND Academic(E) AND BC(LT) AND Alpha(65) => Alpha(65)
10(A) AND HSC(A) AND ISem(B) AND Academic(E) AND BC(T) AND Alpha(69) => Alpha(69)
10(B) AND HSC(B) AND ISem(A) AND Academic(G) AND BC(T) AND Alpha(86) => Alpha(86)
10(A) AND HSC(A) AND ISem(B) AND Academic(E) AND BC(T) AND Alpha(86) => Alpha(86)
10(B) AND HSC(B) AND ISem(B) AND Academic(G) AND BC(T) AND Alpha(103) => Alpha(103)
10(C) AND HSC(C) AND ISem(F) AND Academic(\VVP) AND BC(VT) AND Alpha(128) => Alpha(128)
10(A) AND HSC(A) AND ISem(E) AND Academic(E) AND BC(T) AND Alpha(144) => Alpha(144)
10(S) AND HSC(S) AND 1Sem(S) AND Academic(E) AND BC(LT) AND Alpha(151) => Alpha(151)
10(A) AND HSC(A) AND ISem(B) AND Academic(E) AND BC(NT) AND Alpha(160) => Alpha(160)
10(A) AND HSC(A) AND ISem(A) AND Academic(G) AND BC(VCD) AND Alpha(176) => Alpha(176)

10(A) AND HSC(S) AND ISem(A) AND Academic(E) AND BC(VVCD) AND Alpha(180) => Alpha(180)
Table-6: Manual Reducer Algorithm

8. RESULT

From the decision rules extracted from the above algorithms it is inferred that if we particularly notice the rules, the
conditional variable ATS (the students always thinking about something in the class) is assigned with the decision
variable with minimum alpha value 13 rules out of 14 rules.

9. SUMMARY

Since the intelligence of brain cells is dependent upon mental exercise, students are suggested to enhance their relaxed,
focused and receptive alpha mind state by defocusing one’s attention through external and/or internal sources. Such
students will be able to absorb new information easily and become more successful persons. Also it is observed from
this study that performance of any task with the accompaniment of loud music and television reduces the score. Today,
television and music plays an increasingly prominent role in student’s lives. Most of the students have the practice of
studying with background music or television. Youngsters who have this practice can to increase their working
efficiency by avoiding these distractions.
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