CHAPTER III

METHODOLOGY

Subjects

In this study, eight m

&ts participated in the
ﬁs, while the other four

& con 1dered repetitive and it

experiment. Four of
machine pipes. These
was believed they cou

pipe cutting and pjpe -f';:'.v\\ \\\\\F

respectively. Their w ere 59 kilograms, 167

The average ages of the
re 25 and 32 years
centimeters for pipe ¢ ‘1 ograms, 162 centimeters
for pipe machining worke g He an peri; ncé of the two groups were

2 and 5 years respective]y,'

L

ars of education was 4 for each
group. _

The fo]]o'hf% e E‘Losing subjects:
» ol
ct should not suffer ‘grom any kind of major

E'Iﬂﬂ’l mmﬂmm ol
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4. Their vision and audibility should be normal. The ortho-

1. The su’“*

rater and audiometer were used to test their vision and

audibility.

Methods

Both objective and subjective methods of measurement were used
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to gauge the quantitative mental fatigue throughout a day shift.
The following values were used for objective assessment: 1) critical
flicker fusion frequency (FCFF) 2) reaction time, and 3) hand grip
strength. In subjective methods, the subjects weré interviewed to
gauge feeling by using a self-scaling questionnaire. These methods

were performed before and aft

Experimental Desig_

For the purpos 3/ S y t H\}per1menta1 factors were

taken into consideratjefi: | % ﬁ“\\\\\

1. Type

The degree | stermined by the kind of

work. Highly repetitive e Time of 30 seconds or less

will cause more mental pe of work 1is viewed as an

important factor in

astilidy, the two selected
‘%ﬂf_______ /

forms of repetitiv > machining.

J

Per1od of

3 <’1fl

ﬂuﬂ ?.l ﬂ y] ﬂ ﬂre another factor in
gaugmgqrwﬁﬁ aa ,Ta Ery shift. A
longer qer1od (o} contlnuous wor may result in more mental fatigue.

In this study, the subjects were tested three times within a day.

3. Size of Products

The size of products is thought to influence the dégree of
mental fatigue. Therefore, two different sizes of each work will be

compared in this study. The smallest and biggest products are used in

-
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this experiment; that is, the pipes with a 1/2 and 2-inch diameter
for pipe cutting, and those with a 2 and 6-inch diameter for pipe
machining.

Thus, the type of work, period of wofk and size of

products are regarded as influential factors for the experiment on

mental fatigue. The exper1'gf; two replications is conducted.

Also, the following tabl-iﬂla ,'ﬂ e study:

Table 3. ';- me %:1 n,; - methis study

/ . .‘ ‘\\ Task III  Task IV

A

I FCFF , | Paspely
RT
HGS
'8sQ

11 FCFF

"AUL INGNTNYINT

111 FCFF

HGS

ssQ
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~ Note: I - Before work (morning)
; - After 4-hours work (morning)
111 - After 8-hours work with a one-hour lunch break
(afternoon)
FCFF - Fuzzy critical flicker fusion frequency

RT - Reaction ti

HGS - Hand

SsQ - Se Q
Task I - ‘4..., diameter
Task II = n 2 ﬂ\\:\;iameter
“ Task III - ' _~~\:1ameter
Task IV - Pi wark on ﬁ\\\‘diameter
Procedures

Before the tests bjects were interviewed for

some personal inforie they F prbblems or they did not

have the normal ametnt & they were asked not

to participate in che test. Objective andﬂaubjective methods of

' ¢
measuremnt'wﬂlyﬂﬁﬂﬁﬂfw H ﬂlﬁs a day: 1) before
qj after 4-hours work (morning),

work (morning ) after 8-hours work

" R I ING 1Y

1. Critical Flicker Fusion Frequency Measurement

1.1 Flicker (Figure A.1)

This has been increasingly employed to measure the
degree of fatigue. The equipment is operated in two phases: flickering

and constant. If the light is rapidly and successively flickering, it



19

will turn to appear as a constant light. A red luminescent diode
serves as the source of stimuli. The diode is displayed on a white
background. It is characterized by the luminescence level of 500 Lux.

Its frequency range is from 20 to 60 Hz.

1.2 Training for Critical Flicker Fusion Frequency

Trainin ker fusion frequency took

. Qgects would be asked

hight (up) was on. When the

place three times a d
to press the button

flickering light appe tant1ly shining light, the

subjects were suppose instantly. Thus, the

threshold values would this stimulus would be

applied to the subjec aconds’ break was given
between each repetitio t. During the test, the
subjects remained in a s1tt .u;_y sTtior A constantly shining light

(down) was tested @n S lar _ay

153 Priggdu ' 1 cker Fusion Frequency
ﬂuﬂ'n ﬂﬂ%”wm ﬁobtained at the
training per1oqg th

subjects examined wou en observe the stimuli

ot gt AP U VIV TR e

exposure fof each stwmu1us and three seconds’ break 1in between. Each

-,

stimulus would be randomly presented ten times. The subjects were to
distinguish between flickering and éonstant]y shining lights.
Techniques for the measurement by this procedure:
1. The subject should be measured both before and
after work, so that the different values obtainéd are later used to

indicate mental fatigue.
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2. The measurement should be done immediately after.
work, since a break after the end of a working period may cause the
recovery of the body from fatigue.

3. According to the hypothesis of this study, the

subjects will see the flickering 1light when the value of the frequency

e of the frequency 1s high, the
if the result of the
ﬁothesw, the experiment

This 1is to screen

of the 1light 1is Tlow. If
subjects will see the ¢
experiment is not in=
should be repeated wit

boredom from mental . the repeated experiment

does not provide a fa ylts should not be taken

_'\

into consideration for; udy.

4, asted by the flicker two
or three times before ea e -ex 'm:- ’
iy
5 eantion for the experiment and

malady influence| the

s )
2. Reaction Time v .lm
The reactiongtimer wor to find perceptions,

ovarse m AT UAIIREAA Y.

timer used was a simple one in which light and sound serve as two-
stimuli. The obtained values indicated response time (in seconds)

which is useful for the study of human performance and fatigue.

2.2 Training for Reaction Time

According to previous research, the responses of the
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subjects to stimuli (light and sound) were related to 1learning.
Therefore, in order to eliminate the effect of learning upon data
collection, reaction time training was done with the subjects. This
training took place during training sessions after the subjects were

trained for critical flicker fusion frequency. The method for the

training and that in the experime },F e the same. It 1is mentioned in
2.3, /

2.3 Pro

urement, light and sound
would be two stimuli uug-1ayed to the subjects
twenty times. During S remained 1in a sitting
position with the for ed hand on a button on a
response box which was ;é#‘ Cab: ey would push the button as

soon as possible when the>j e _shown. The values from the

ey

reaction time meaiA em C _[~ window.

>

3. Hand Gr St : -lm

’ﬂﬁﬂg’f‘ﬁﬁ‘ﬂ“ﬁﬂﬂf”lﬂ‘i

Muscular stremgth may depgte physicalgefficiency. If
wscorst] PHBEBRE, FEd ¥ind U T T
fatigue. Bes1des muscular fatigue will lead to weariness and lethargy
which are symptoms of mental fatigue. Hence, the differences in
strength before and after work will give an explanation for subjects’
mental fatigue. The muscular strength 1is gauged by a piece of

equipment called the grip dynamometer.
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3.2 Procedure for Hand Grip Strength

The subjects were asked to press the grip dynamometer
as strongly as they could with a right hand while they were in a
standing position. The average of scores from the test, which had been

done twice, would be used as an index of fatigue.

4,

ion endix B)

F\- assess feelings at a
particular moment undef i ot ﬁ\ T\\\ It consists of two main
sections:

Ques : Al deals Witk sonal data and working
experience.

Questionnaire 2 ed out by workers. This self-
scaling part is desis."#gﬂrﬁ_?ﬁ; oir feelings. The bipolar

uestionnaire 1ists the—followingconttrasting-paits of feelings:

a 7 A\t 2

bOEdb od I.E.

d1sl;k g work - eaapy1ng work

weak g'— stron

sleepy - awake

tense - relaxed

The scales have eleven points from -5 to 5. The lowest
(-5) and highest (5) values indicate an extreme feeling. Zero

represents a normal state.
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4.2 Procedure for Self-scaling Questionnaire

The information on the subjects was collected by the
use of the questionnaire. The first part of the questionnaire was
used to find out personal data. The other part was used to assess

their feeling of fatigue. The subjects were asked to choose one of

starting and ending nt. o : _For example, -5, on the
bored-interested scale
These scales were s s ow' intense hjects’ mental fatigue

was at a particular

AULINENINYINT
RIANTIUNRINEAY
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