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Relationships between Aggressiveness, Self-Efficacy, Social Skill
and Mental Health in High School Students

Kunio Aoki

Faculty of Social Welfare, Yamaguchi Prefectural University

The present study was conducted to examine the causal relationships between aggressiveness, self-efficacy, so-
cial skills and mental health in high school students. The data was obtained through questionnaires distributed to
2,461 (1,293 males, 1,168 females) high school students. Multiple Indicator Multipie Model using Covariance
Structure Analysis were applied to the data.

Main findings were as follows :

1) Covariance Structure Analysis showed that self-efficacy had signifcant negative influences on Hostility (path
coefficient: —0.08~ —0.14) and Irritability (—0.08~ —0. 15) for both males and females. Also, self-efficacy had
signifcant positive influences on Verbal Aggression (0. 16~0. 20) for both males and females.

2) Social skills had significant negative influences on Hostility (~0.14~ —0,23), Indirect Aggression (-0.11~
—0.23) and Irritability (—0.09~~0,20) for both males and females. Also, Social skills had signifcant positive
influences on Verbal Aggression (0.25~0. 36) for both males and females.

3) The results of Covariance Structure Analysis showed that Hostility (0. 27~0. 58), Indirect Aggression (0. 15~
0.35), Irritability (0.19~0.43) and Physical Violence (0.08~0.25) had significant positive influences on the
four factors of the General Health Questionnaire (GHQ) in both males and females. Verbal Aggression had sig-
nificant negative influences on Social Dysfunction (—0.19) and Depression (—0.13) in males. In addition, Dis-
placement of Aggression had significant positive influences on Somatic Symptoms (0. 13) in males and on So-
matic Symptoms (0. 17), Anxiety and Insomnia (0, 11), and Depression (0. 22) in females.

In conclusion, the improvement of self~efficacy and social skills promote to reduce Hostility, Indirect Aggression
and Irritability for both males and females. Also, Hostility, Indirect Aggression, Irritability and Physical Violence
promote to decline male and female student’s mental health.

Key words . hostile aggression, self-efficacy, social skill, GHQ, covariance structure analysis
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27. IFEREILTIHIEIZE PR VE R, oWk TAILEH5

28. FAE, JEZUTT, NCHEHRIFOITL-IE8H B

(R) @ WERIHHE

4. SRAE

FERITBT BRI R OZEER OFHED B DO WT
&, 2EER (MR < ZER) oo ET o7, HER
TR, FEMAF N, BENIEEZ 5 IR MERD
HEBRIZDOWTIE, SPSS12.0]JPAMOS 5% FIWwT4 &
BEE TNV O LG HREE ST 2 WA T 72, BT VDR
FA—FOREFEE LT, RALEEHAw:. B, 48
BEETVICBITAEER (B 0FEEREE) 2K
RETIEREDN, 356, REEHL.166, THLUSMOER TIIERE
A =0.037~0.662, REH-0.797~0.513TH-o72. Lz
o T, ) DRBEPLRLEMOBWE IR NR - 1204 %R

THOD, 2ERE HIOELICERSHERLZLTH
W EAT- 7.

Im. #% =K

1. BCAHR, 4N+, BMENEEEOSERE
FROUVICHENREROBEBNERICSIIDFIE, ¥
ERUPEE
HOME, HEmAF )L, BUERZUEMEO LR ET
2 b TR IR O B HELEER 1S B 1 PR & 4 H D
FINE, FERERLCSBOTOBRER 1ITRT.
HOMEREOHEIA F v ki icE B L 28
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#®1 HOYHE, #sfAFL, BENKREFOSEBREFESUIC
BHNEROSBREROTIYE, EEREDBLUITEOITHER
144 2 4R F i
FHME=LSD. FWE=SD. @ w) BAEER SSE/EA

BEoxh & Byf 5.9% 3.1 5.8+ 3.3 18.64%** 0.04 0.55 B>%
©F 5.2+ 3.2 5.3 3.1

HE&EmwAEFLr  BE 55.1+ 9.5 55.2+10.1 10, 29%** 0.12 0.42 H>%
wF 54.1% 9.2 53.7+10.0

[ B By 15.5+ 4.1 16.0% 4.3 40.85%** 3.09 2.16 B>
ZF 14.7% 4.2 14.7% 4.2

ERMNZE B 11.3% 3.2 11.4% 3.3 0.93 1.41 1.57
ZF 11.4%= 3.3 11.1% 3.3

MoEM®RE BT 15.0= 3.4 14.9+ 3.4 110, 12%** 0.00 1.07 B>
©F 13.4+ 3.6 13.6+ 3.5

B OE ¥ Oz By 12.0% 3.6 12.2+ 3.5 951.18*** 0.05 1.44 B>
¥ 8.0+ 3.4 7.8+ 3.2

Wb 7k BT 14.1+ 4.3 4.4+ 4.5 21.18** 0.14 1.91 £ >H
LF 15.2+ 4.4 15.0% 4.5

g4amEhLN BT 13.7= 4.5 13.5+ 4.8 307. 65*** 0.20 0.17 B>
ZF 10.5+ 4.2 10.5+ 4.4

ok dE R BT 2.7% 2.0 2.8% 2.1 6.02* 0.07 2.42 Z>%
"F 3.0 2.0 2.9% 2.0

A& - RAIR BF 2.0x 1.8 2.1 1.9 35, 25%** 0.44 1.68 >5
T 2.6 2.0 2.4% 2.0

HEWEEE BT 1.7+ 1.6 1.8 1.7 12.33%** 2.47 5.37* w>5
T 2.1+ 1.8 1.9+ 1.7

5 o R B BT 1.0+ 1.6 1.2+ 1.9 21.51%** 1.78 1.59 w>5
ZF 4% 2.0 1.4% 2.0

*p<0.05, **p<0.01, ***p<0.001

WD LNz, HOMNBE UKW AT IV E HICHED
ZULVEBIIBEYEEZR L. —F, FEOFRHRE
B OE X WP OZEER OB T RB SN2 h o7,
RIC, BMENREEO 6 FREFIZoWTIEERENE
R S BERT (BE, HEmmE, BEHEz, »wo 2
L, BERNED) CHRICEELREFREIBD LN, T
bh, BOE, MENDE, BRXBEIARUEERNEIITIES
FHRLFLVARIBOEYEEZRL, WHREHLTRERT
PHEFI)IFRCBVESELZR L. —F, FEOE
BB B O X MR OZEAEHORMFE TR S Wk dh o 7.
RIS, FBAERD 4ABRERICOVWTIZ4ER (I
ROER, A% - NIR, HEWESEE, 5 ORE) T
FELREMRIEDON. Thbb, HAKER, K
% RR, HEWEHEERD) DIRETLFRBF LY
LEBCEVEYERZR L. —F, #EOFHMERE
EXUNOREEAOMEIERB S ro 7.

2. HOMHOR, #HRMIRFIL, BENKERZSTICHE
FHHIER OB

HORHER, &AL, BENIEE 6 B+ (B

BRF) %o CITHMIEERE 4 2R (SRER) Lo
BEZH LT A2, 2HEMS L 14(H 5 ni313)
Bz (HE) kW 258 EREETV (W1) 2/EK
L8 a2 e Tatr L.

9, FWERT L EHBMERE ZLEAATIIDON
ZEBEEFNVIE, F—FLOBENRERTHETH S
GFI (Goodness of Fit Index) & AGFI (Adjusted GFI)
K URMSEA (Root Mean Square Error of Approxima-
tion) A3EFTGFI=0.929-0.965 (AGFI=0. 900~ 0. 951)
ERMSEA =0.050-0.078, & F TGFI=0.915-0.978

(AGFI=0.881~0.969) ¥ RMSEA=0.035-0.080TC& 1,
EFNERATHEEDRHL-TEYLETNTH L LY
B L7z,

HHLBEREET VBT A EERMOBEREZR 21
Y.

HEHERE AW AF LV OXGHEITRTOEF VT
BFr=0.58 (p<0.001), Fr =0.62 (p<0.001) @
BERMEEZRLL.

Ko, BOHUHBRIEZETFICBITLAWME OT, 248
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PEREE

[SA Qll SA— Q2 SA QS SA Q4 ‘SA QSI

BWERT

S HEEIAEI

SA-Q1~Q5 (B 2WiZQ4) EEBERF oW ELHIEE
SH-Q1~ QUi & fai ek o E g rREE
H1 BHOE HEMAEIL, ML S CICHEMBEREOZ EIFEE 7

Re FLEBEETTVICBI 5K ERBOREEE L EE
[1. BERHE AR )V —~HE—> SRR 7 V)

(& Ffayfape)
B RAYRE R g - Rk &G Bl E 3 DIREE

2 ¥Fr 3 B F £ F B F L F B F Lk F

HOMIE —iE NA 1 -0.12%%  —0.08*  —0.14*** —0.10* —0.13*** —0.10° —0.13"** -0.10*
AR A R N—fE SR 2 —0.14%%F —0.217%% —0.14%%F —0.21°%* —0.15%** —0.22%** —0.15"** —0.22%**
PR S R A R 2RZ3 0 0.27%*%  0.35%%F  0.50%*F  0.58%**  0.37%*%  0.48***  0.40%**  0.51%**

BAERE - GFI 0. 959 0. 967 0. 959 0. 959 0.957 0. 955 0.937 0.944
AGFI 0.943 0.953 0.942 0.943 0.939 0.937 0.911 0.921

RMSEA 0. 054 0.048 0. 054 0.054 0.056 0.058 0.071 0. 067

G L SN2 4R 5D

[2. BCRIHE AN R F > EBNECE— R 7 L]

(BRI R
B ARRREIR A R HEREEIREE 5 DKIE

% ¥ K ¥ B F KF BF KF BT kT

B —~SiEnsg JSA 1 0.19%FF  0.16%**  0.20%%%  0.16%*F  0.20%%  0.16%**  0.20%**  0.16%**
L&A F V- BB JSA 2 0.36%%* 0,257 0.36%*%  0.25%**  0.36%**  0.25%**  0.36%**  0.25%**
SR SRR A3 0.01 0.06 —0.06 0.04 ~0.19"** —0.07 -0.13*** —0.04
BEERE - GFI 0.939 0.944 0.937 0.924 0.943 0.930 0.946 0.915
AGFI 0.913 0.922 0. 906 0.894 0.915 0.902 0.915 0.881
RMSEA 0.077 0. 066 0.078 0.075 0.073 0.077 0.071 0. 080

67 e e 24850

[3. ATHIR AR F V- HENHBE~ &I EEE T IV]

(B gH)
B ARRY IR R - IR HEMERIREE 3 DIREE

5 ¥ £ F B F L F B F K F B F L F

BORR Mg A1 —0.06 0.00 -0.07 —0.02 -0.07 -0.02 —-0.06 -0.03
FEER A b —BER IR 2RA 2 —0.11% —0.21%%% —0.12%%  —0.22%%% —0.14%** —0.23** —0.13** —0.23"**
RIEERYT IR — B RFIAY MR 2S2 3 0.23%%%  0.19%*  0.35%%¢  0.28%**  0.25%**  0.25%**  0.15%**  0.33***

FAERE - GFI 0. 959 0. 967 0. 959 0. 959 0. 954 0. 958 0. 940 0.945
AGFI 0.943 0.953 0. 943 0. 943 0. 936 0. 941 0.916 0.923

RMSEA 0.056 0.047 0.057 0.056 0. 060 0.057 0.071 0. 067

R L S N AR B
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(4. BOERHE AR F V—E B2 -ZHBM R E 7]

(B FEMAg R
BARIEIR A - R R EE RS 9 OIRIE
5 ¥ ¥ B Y LIF B IF LFr B F & F
HEMAK —EE#R XA 1 0.12%%  0.08 0.12**  0.08 0.13***  0.08 0.12**  0.07
FEWAFNBEIH 2 XA 2 0.09% 0.00 0.09* 0.00 0.09* 0.00 0.09* —0.01
BEPZ 4B MERE 523 0.13** 0.17°** 0.06 0.11** —0.04 0.06 0.05 0.22%**
TEEERIE - GFI 0. 947 0.941 0.947 0.933 0.944 0.929 0.929 0.917
AGFI 0.925 0.917 0. 926 0. 907 0.922 0. 900 0. 900 0. 884
RMSEA 0. 066 0.070 0.067 0.075 0.069 0.079 0.078 0.080
(BRI RAL S N5
[5. BC#HE/ HEMAF V0525 >RBM RS 7]
(AL RE)
B ARBEIR g - IR & ET RS 9 DIRAE
2 35 ¥ B TF LF OBIFYF LI OB F LT
HORHE —wvwsith JRA 1 ~0.13%%* —0.08* —0.15"*" —0.09* —0.13*** -0.09* —0.14"** —0.09*
HEPAF L EE JNA 2 —0.09%  —0.19*** —0.09*  —0.19*** —0.10** ~—0.20"** —0.09" —0.19***
WE LR KRR oS3 0.21%% 0.25%%%  0.43%7F 0.43%* 0.19%** 0.28%*%  0.20%%*  0.31%**
WA ERE - GFI 0. 958 0.974 0.955 0.951 0. 958 0.956 0.943 0. 944
AGFI 0. 942 0.963 0.937 0.932 0.941 0.939 0. 920 0.922
RMSEA 0.056 0.041 0.059 0. 062 0.057 0.058 0. 068 0. 067

[6. BT AR F N — S RIERT — SR ke 7V ]

PR L S h iR ED

(BHE IR

B RAYREIR gE + IR FUR-JIOFRE /e I DIRRE

35 F L B Fr ¥ B IF F B F L F

BOAE —BEnREh A1 0.01 0.03 0.01 0.02 0.02 0.02 0.01 0.02
AW R 5 - BRIRT NA 2 —0.02 -0.13** -0.03 -0.13** -0.03 -0.13** =0.03 -0.13*"
SRR~ S e oS3 0.19%  0.217** 0.23***  0.25%**  0.08* 0.13**  0.12***  0.21%*"

W& R - GFI 0. 965 0.978 0. 964 0.964 0.962 0.964 0. 947 0.948

AGFI 0.951 0. 969 0.950 0. 950 0.946 0. 949 0.926 0.927

RMSEA 0.050 0.035 0.052 0.051 0.055 0.052 0. 065 0. 065

*p<0.05 **p<0.01, ***p<0.001
ISA L, NR2, K3 I R1IOEEREEFNVOINAL~INA 3

GEBHR R S N2 R 5D

GFI © Goodness of Fit Index, AGFI . Adjusted Goodness of Fit Index, RMSEA : Root Mean Square Error of Approximation

¥ -0.12~-0.14, p<0.01), SFERYBEE (0.19~0. 20,
p<0.001), EEH#Z (0.12~0.13, p<0.01) K5
7ZH (-0.13~-0.15, p<0.001) #HEFICHELTW
oo Thbb, HOHNEFBEWERYE, BEL WL b %
KL, SHMNRBLESEZZEO TV, —F, KF
TI#E (- 0.08~-0.10, p<0.05), EFEMECE0.16~
0.16, p<0.001) RUWHAL (-0.08~-0.09, p<
0.05) ZHEIHEL TV, bbb, HORHENS
WIEE HELWLELREL, BENEKEBEL2ED TV
R, HEWAFVEIBETFICBTA2HE (-0.14~-
0.15, p<0.001), EFFMYZCEE (0.36~0.36, p<0.001),
PRI (- 0.11~—0. 14, p<0.05), B &2 (0.09~
0.09, p<0.05) FUWw5HEDL (-0.09~-0.10, p<
0.05) ZHBEICHEL Tz, Thbb, HEAMAF LA
EWIEE, BE, MEBENIERTWLELEKIL, S
MR BEBXBEZEZEHO TV, —F, FTREE
(=0.21~-0.22, p<0.001), BIEMNHE (0.25~0.25,

p <0.001), F#EEAYKEE (-0.21~-0.23, p<0.001),
W52 H (—0.19~-0.20, p<0.001) KU EHAEHRED

(—=0.13~-0.13, p<0.001) #EFICHEL T, §
bbb, HENAFVIEWITE, BE, MERE, u
LRELRUHEIRENEZEIL, SENREZEDO TV,

K, BFBERTD 5 B ERER, AR - AR, 446090
BEER ) DREOFNEFNIIOWT, BHELATARS.

WEE, Bhldil, wIhoBHiEE L ChE
B IEOMEEE (0.27~0.58, p<0.001) ZRL7%&.
Thbb, MENEWNIE, WTNOBMIEREL S HE
THHANEEEZ 5 2 Twi.

EEMHHEZ, BFICBWT, HEESEE (-0.19,
p<0.001) &IHDWREE (-0.13, p<0.001) WXHLTH
BLAOBBREZRLZ. T4bb, BHENEIENEV
ZENBEFOMESMEHEEL 5 OREBLYEL T
BHNBIEL, BROZNEFNOBMIEEICH L TEE
T IEORBERE (0.15~0.35, p<0.001) #RL7 ¥
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bt BWENEKERSWEY, ZRELOFBmEE2
HET2HACEEZ25 2Tk, BERZE, BFfos
REYEEIR (0.13, p<0.001) 12, ZFOGEaER (0.17,
p<0.001), A%« AR (0.11, p<0.01) KU DiREE
0.22, p<0.001) X LCEDFEERELRLA. T
bbb, BEBEIANEBWEY, BFoHENER, ©F0
BRIIEIR, A2 - RIRKE U DREZ T 5 H I
BREZ TV WHEHIL, BoFRENOBME
B L CHEERIEOZEIRE (0.19~0.43, p<0.001)
ZRLT Thbh, WL EEREWEE, FhEFEROR
MR Z ET 2 HCEEY 5 2 Cnike. &8I, &
R, BhoFhrhofmigcy LTREL
EDFBEHHE (0.08~0.25, p<0.05) ZRL7A T4b
L, GRMBENIEVIZE, ThPhoOSryeEz HE
T 5 H N HEE S Z Tw.
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BICBWEREZR L. AEHEOMEICOWTI,
BFPEFIDDIFBELHEEAPBCI EPRESTY
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RIZ, WENBEED 6 RN T IC oW TIE SN E
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BHRE S Ry MY —ERO 72D NEEEEREDNS
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KA 2 R IC H A Buss-Perry BB M MM O/ERE &
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L7 920l L —B LRI s
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Wiz, L72Ho T, BHORELECHIEOE R ILHE

P, HERLVLZLOEBICIIERTH 5705, BENK

BIZOWTRBICED AWM I S 2L 52 5. HEHH

IR ATE O BT BB EB A R IC T 2 M TH b,

TEIR RS, BN RIREBICEEL RITT Z LSS
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Development of Psychological Sense of School Membership Scale Japanese Version for
Elementary School Upper Grades

Taisuke Togari*®', Junko Sakano*), Yoshihiko Yamazaki*®

*! Department of Health Sociology, Division of Health Sciences and Nursing, Graduate School of Medicine, The University of Tokyo/
Japan Society for the Promotion Science
** Department of Welfare System and Health Science, Faculty of Health and Welfare Science, Okayama Prefectural University
*3 Department of Health Sociology, Division of Health Sciences and Nursing, Graduate School of Medicine, The University of Tokyo

The Sense of Belonging or Sense of School Membership attracts attention as an important concept cause of
withdrawal of a student and school maladaptation. However, a Japanese edition has not yet developed, Goodenow
developed Psychological Sense of School Membership (PSSM) Scale. A purpose of this study is to examine reli-
ability and validity of PSSM Japanese version for elementary school upper grades.

Research was performed for 93 children in A elementary schools and 169 children in B elementary schools from
a fourth grader to a sixth grader in the X prefecture at Chugoku region in Japan. A self-report questionnaire was
distributed for them, and 84 votes (92.3%) were collected by an A elementary school and 133 votes (78.6%)
were collected by a B elementary school. We revised PSSM by Goodenow for the notation which a primary
schoolchild understood after back translation. Thereafter, I performed back translation again and made a Japanese
version.

Item analysis and factor analysis were performed. These were analyzed into every attribute. In addition, com-
parison with a precedent study was performed. Consequently, availability of PSSM-12 items version (PSSM-12)
that removed five reversal items and item10 from the viewpoint of internal consistency was shown. 12 items ver-
sion was examined afterward.

Two factors of “sense of the reliance to school” and “sense of existence in school” were shown as a sub—factor.
Although the validity and factorial invariance of 2—factor model were not able to be shown between grades, that
were shown in general among sex and schools. Moreover, it was indicated that PSSM—-12 and sense of existence
were highly correlated with SOC or GHQ. Then, sense of existence in school correlated with the psychosomatic
symptom.

There was high correlation in PSSM—12 with SOC, GHQ and relation to the sectoral achievement experience
frequency, too, was seen for the most part. Therefore, a construct validity was shown. On the one hand, two
subscales had the relation which is different among SOC, GHQ, psychosomatic symptom and the sectoral achieve-
ment experience (studies, sports, and art) frequency. Therefore, it found the possibility to be measuring a differ-
ent concept.

When using PSSM—-12 beyond the grade, it was necessary to be careful but it found that this measure had reli-
ability and validity for the most part. Moreover, since PSSM aimed at utilizing as a screening tool, longitudinal ex-
amination is required, from now on.

Key words | psychological sense of school membership scale, sense of belonging, withdrawal student,
mental health of elemental school children, reliability and validity of a scale
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FOEEBEEIZSOC, GHQE ZFRREWHME 2 BETw
7=,

PR, SR TIERE RERI VD, FEHTE, O
BRER, GHQIZE L TiZIZZ%EMoE/rR o v
A5, SOCIKBIL T, 3RELDIC6FETRDHVHE
R TW,

6. ERBRIEERNZAD79m (FR6-%K8)

ERRBEENC, SREIEOMEREEEERE L
7o, FHOFEIESidakD L BEIEREECER L. Bk
HIZBW Tk, PSSM-12, BEKEOWMHZ Tit, BT+ T
E7 A b - R, TFCIOER), B BREICAITHO
EVPROND EvolzBNPRR O Twz, —FTEEK
HCRBFTIEESE - B, ZFTETAL - Bl &8
WKBWTHRESENICEERED 5 WITEBENOSHENE L
THEY, FEBREL IISEOSMEIR ST,

FRMIZBWTIE, 2PNV ThoREIBWTYHE
BRRBPELZ VI EBWA I T2 AEMFR SRR, A
INERETIX, MEMFEMICIIEERZZRONT, B/AVER
TIREENE L 25 EMFIFNICERICATTO LA
RS AR YAS
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®e MELLFRBREEREOTMURE

ERANOEHEEE

1) 72l (FL) BEPLoTwEEROHBO—FDLHIITEK LTV,

7) bzl (1ZK) PBVAHRATYS L EIZHEE2 VTN BEPERICEREK 1 AZwb.
1) 9 E > TWBERTE, bzl (3) BEOAALZELEFA UL HWVWREIIENTVA.

13) b7zl (1) @4 Lo TwREROPFTE, AEobL () 2hhb.

14) &L o TWBH¥EROEEEF, bzl (12) 2RFIZLT A,

FR T DI RE,

2) bzl (ZL) PRIEPFELLITICRoE 2T, EROAALZRIFEHLTINS.

4) FBDOAAZRIEHLIZL (1) OEI T2 LATAREVWTL NS,

5) FROEELBEDAL (Z) DI LHFELELES.

8) EMEoTVIEROAALRD T b HUF &I,

15) 5L o TWAFROAALRIE, bRLOZEFMEITELALER-TNS,

17) bzl (F) 1F, TOFERICHE>TWALEIEZAKHEBLEZES.

18) b7zl (ZL) BEILER, EHh Lo TnbEEREDOARAZIE, bzl (1Z) OIEPFELZLES.

R3S 2 EFI12HE BRI 2RIR R R E R E 0% 85 [ O Fk5HT

NP ETE S DF x*/DF CFI RMSEA  4DF Ayt P
PRl L BT -
Modell 74 168. 693 106 1.591 . 907 . 053
Model2 61 184. 023 119 1.546 . 904 . 051 13 15. 329 . 287
Model3 49 200. 546 131 1.531 . 897 . 050 25 31.853 .162
fafrE TN 180 0 0 1.000 . 142
T EFN 24 832.436 156 5.336 .000
AL L AN - BANER
Modell 74 175. 485 106 1.656 . 903 . 055
Model2 61 190. 605 119 1.602 . 900 . 052 13 15.12 . 300
Model3 49 224. 456 131 1.713 . 870 057 25 48.97 .003
e 7 180 0 0 1. 000 . 145
T E TV 24 874.588 156 5. 606 .000
BEAE L AMEHE - SHEAE - 4R
Modell 111 301. 323 159 1. 895 .814 . 065
Model2 85 339. 622 185 1.836 . 798 . 062 26 38. 299 . 057
Model3 61 359. 803 209 1.722 . 803 . 058 50 58.48 .192
ff1E 7V 270 0 0 1.000 .123
AT EF I 36 998. 202 234 4.266 .000

Model2 ; 34578, WTF 058k, BTENEEZSERD
Model3 ; Model2 + E2E 4081 % SEFIH



For BB /NSRRGSR AR T SRR BB R B AR R D B 5%

R4 FERRREERERD 2 THREDORMER A 27 54

THR B
SRR AR .
BT ORI B DRI
n g SD THE  SD I SD
PR
BF 107 34.36+9.09 % % 19.32£5.61% 15.37+4.26 %
nF 106 37.84+8.06 21.11+5.08 16.74+3.70
2R
A/PNFERL 84 37.047.66 20. 38+5.09 16.66+3.33
B/NEEAL 134 35.44+9,29 20.08£5.58 15.65+4.37
B4
4 R4 70 37.34£9.16 21.09%4.97 |*% 16.85+4.32
5 4E4 71 36.82+9.02 20.91%+5.73 15.93+4.12
6 4 74 34.15+7.90 18.69+5.27 * 15.45=3.64
&5 218 36.05+8.71 20.20£5.39 16.04£4.02

* p<.05, ¥k p<,01

RO FRBEBRERERCTMEREL BEEY S ORMEE S
TRRE

FRBBBRER -
ZRTOFERE  FRAOEEEA
B
BF
S0C L 436 % %k % 447 %k k% ARE S
LB RER ~.166 —. 248 % —-.002
GHQ-12 —~ 447 % % % —. 452 % % % ~.302% *
¥
SOC 393 3% %k 3%k L401 % % % . 298 % &
L BEIR -.170+ -.175+ —-.139
GHQ-12 ~ 516 % % % —.505 % * —.435% % %
2R
AUNERL
SOC . 445 % % 3k L4353 % % .329 % %
L BIEIR ~.251 % —.319% % —-.077
GHQ-12 —.546 % % % —.505 % % sk — . 451 % *k *
B/hEEAR
S50C . 403 % * 3k L4223 %k % V278 % &
L BHEIR -.135 ~.163+ —. 069
GHQ-12 =426 % % % —.436% % % —.313% *
%ﬁ;s)
4 SEH
S0C . 389 % % .389 % % . 304 ¢
L BEIR -.239+ —.200 —. 246+
GHQ-12 — . 442 % % % —.402% % —.410% *
544
SOC . 340 % * .363% * .233+
D EREIR ~.216+ —.243% —.136
GHQ-12 ~, 529 % 3k —.549 % % % —.386 % *
6 FEHE
S0C 522 % sk % L5323 % % . 333 % %
LoEPEIR —-.074 —. 256 % . 203
GHQ-12 ~ 462 % % % —. 497 % * % —.259%

#* p<.05, #%p<.0l, *%%p<.00l, +p<.10
1) 242, FHEEHE
2) TR, FEEEFE
3) MR, FEE I
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K6 HOEFOEREBEEN OFRRBRERER O TARER 2754 (B5)”

i #¥ ¥
HREE
SE¥ME SE (95% 1B HEIX ) ¥y SE (95%fZTEIX )
ERIRBRIRERE
VA%
ElH 5 40.80  2.36 (36.12-45. 49) 41.84  1.67 (38.53-45.14) —
I 4 35.85  1.28 (33. 31-38. 39)]* 39.07  0.93 (37.22-40.93) |+
HIEDoro/ L 32.82  2.10 (28. 64-37. 00) 35.29  2.46 (30. 40-40. 18) —
EE)
I B3 38.38  1.58  (35.24-41.52) 41.58  1.63 (38. 35-44. 81) —
i 35.20 1.53 (32.16-38.24) 36.57 1.16 (34.27-38.87) |*% %
HEDorF oLkl 35.89  2.22 (31. 48-40. 29) 38.05 1.76 (34.56-41.55)—
HRTH RT3
LB 39.18  2.70 (33.82-44.53) 43.65 1.82  (40.03-47. 27)?* %
B4 36.10  1.46 (33.20-39.00) 37.24  1.20 (34. 85-39. 63) —
HEDorFo/<l %L 34.19  1.41 (31. 39-36.99) 35.31 1.54  (32.26-38.36)— 4
R TOFERE
T A bR AR
I H5s 23.54  1.52 (20.53-26.56) # 22.79  1.06 (20. 68-24. 90)
g 19.62  0.82 (17.99-21. 25)? 22.13  0.60 (20. 94-23. 31)
HEDoro L 17.06  1.35 (14.38-19.75) % 19.82  1.57 (16.70-22. 94)
E)
LB 21.03  1.02  (19.02-23.05) 23.12  1.04  (21.06-25.18)
53 19.46  0.98 (17.51-21.42) 20.29  0.74  (18.83-21. 76)]«:
HEDorE oL 19.73  1.43 (16.90-22. 56) 21.33  1.12  (19.10-23.55)
HETH R 8
E<H5 20.73  1.73 (17.28-24.17) 25.32  1.16 (23.01-27.62) % %
2 20.14  0.94 (18.27-22.00) 20.53  0.77 (19.01-22. OS)i}j
HEDoro L 19.36  0.91 (17.56-21.16) 18.89  0.98  (16.95-20.84)—)% = %
RN DB FIRE
7 A bR
I<Hs 17.25  1.15 (14.97-19.53) 19.01  0.80 (17. 43-20. 60):j+
M4 16.23  0.62 (15.00-17.47) 16.97  0.45 (16.09-17. 86) —
HEDorgoL L 15.77  1.02 (13.74-17.81) 15.55  1.18  (13.21-17.89)—+
SEB)
I H3s 17.36  0.77 (15. 84-18.89) 18.50  0.78  (16.96-20.05)—
B4 15.72  0.74  (14.24-17.20) 16.28  0.55 (15.18~17.38) |*
HEDorFoLl kL 16.17  1.08  (14.03-18.32) 16.75  0.84  (15.08-18.43)—
HETH R0 %
I<{H3 18.46 1.31 (15.85-21.07) 18.34  0.87 (16.61-20. 07)
B 4 15.98  0.71 (14.56-17. 39)]* 16.73  0.58 (15.59-17. 88)
HFEFDorEFo/2{ L 14.83  0.69 (13.46-16.19) 16.47  0.73 (15.01-17. 93)

% p<.05 #%p<.0l, #%%p<.00], +p<.10
1) K, BELPILEE L L-GLMESHSHIZ L 5. BUFHHEEEOS E LB O IsidakiEic L 5.



P BUZp /NP SRR SRR R A R B ARFER O B %

KT E0TOERRBHEENOFBBREERERFTHREA a7 557 (B

ANERR B/
ERER - -
T SE (95% 15 FRIX 1) ¥¥fE  SE (95% 15 HHIX )
FRIBERERE
7 A bR
£ BH5 40.55  2.40 (35. 76-45. 34) 40.95  1.67 (37.64—44. 27) —% *
B 4 37.23  1.20 (34.84-39.62) 37.72  0.98 (35.78-39. 65)&1
HEYorF oLl BL 36.74  2.43 (31.90-41.59) 32.76 2.0l (28.77-36.74) +
puik:o
IlHs 39.86  1.64 (36.60-43.13) 40.40  1.47 (37.48-43. 31)1
B4 36.89  1.43 (34.05-39. 74) 35.02  1.11 (32.81-37.22) —'% *
HEYorEo/2 kL 37.77  2.10 (33.57-41. 96) 36.01  1.80 (32. 45-39.57)
AT e 4
I Hb 39.00  2.46 (34.10-43. 90) 43.12  1.88 (39. 39-46. 85) % %
B % 38.48  1.41 (35. 68-41. 29) 35.34  1.17 (33.03-37. 65)?
HIEHorgoil kL 37.04  1.58 (33.88-40. 19) 32.96  1.35 (30. 30-35. 63) —sk * %
FERCTOFERE
7 A bR
I Hs 22.02  1.65 (18.73-25. 31) 23.27  1.03 (21.23-25. 30) — %
1 % 20.13  0.82 (18.49-21.78) 21.58  0.60 (20. 39-22. 77)5
HEFhorFo7< L 19.87  1.67 (16.54-23. 20) 17.60  1.24 (15.15-20. 04) * %
puikj)
B3 21.80 1.12 (19. 56-24. 05) 22.56  0.91 (20. 77-24. 36)1
B4 20.03  0.98 (18.08-21.99) 19.57  0.68 (18.22-20. 93)— s *
HEDorFol L 20.18  1.45 (17.30~-23.07) 20.30  1.10 (18.12-22. 49)
FETH] <o 48
I<Hs 20.18  1.69 (16. 82-23.55) 24.90 1.16 (22. 60-27.19) % ok K
B & 21.40  0.97 (19.47-23.32) 19.39  0.72 (17.98-20. 81)31—:!
HEYorFo7< L 20.44  1.09 (18.28-22.61) 18.15  0.83 (16.51-19. 79) —'% % *
BN DT,
AP iR
I<H5s 18.49  1.04 (16.42-20.56) 17.69  0.87 (15.96-19. 42)
i 17.10  0.52 (16.07-18.13) 16.16  0.51 (15.15-17.17)
HEDorEol L 16.83  1.05 (14.74-18.93) 15.25  1.05 (13.17-17.33)
puiky)
I H5b 18.04 0.71 (16.63-19. 46) 17.88  0.77 (16. 36-19. 41):1
IRf 4 16.83  0.62 (15. 60-18. 06) 15.45  0.58 (14.29-16. 60) —'=
HEDorzo/ml kL 17.55  0.91 (15.74-19. 36) 15.76  0.94  (13.91-17.62)
TR <2 B 88
B3 18.81  1.08 (16.69-20. 93) 18.24  0.98 (16.29-20. 19)
B % 17.06  0.61 (15.84-18.27) 15.99  0.61 (14.78-17. 19)]*
HEDorFo7< L 16.56  0.68 (15.20-17.92) 14.87  0.70 (13.48-16. 26)

#p<.05, %% p<.0l, **%%p<.00l, +p<.10
1) M, ZEZERL LACLMEGHSHICL 5. BATFHHEHEOS BB OFE IsidakiEiC L 5.
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AWTIENE, NFRE SR B ARG RPSSM-120 B 56
FHML L72bDTHY, FTHOME, —EDFEEEZ
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EUEEDS A/NER L D b B/AERIZB W TR R H
LTI, ANERIGEBERCALE L, /N L Mg o fs
U0 &SR S REEF OREM NI PER T o 722 LS
XU

B O L codiEH & HE1008IBE, HF5
W ORBERLHATHER L ORIKIZBWTH, T/, MEAE
BT BERRPEENC T 2 AT T 4 TRNER &ililE
HEHOMZEOREES &) RENRATE, 77 7RERBE,
FREOFBFEICHE L CEAZESS RV E W) BEN L
RS IRUTHo LMW TE L. T, ABN—EYE
BERT o« REPZSERNT, <5< L. B EHERT
ETVWAI LML —EDOEHEEEZETHLEE LS.

PSSM-120 R FH5 & 1B L CTid % kot o Wit 7R
BRENT WY —FT, FHMIRICZLVWRREICHY,
SEOFZFEICBWTIZIZIR LOTERTHEOBRI SNz
ZE e ot SROSHIZBWTIRIFRADEERY ]
[(FHCOFERE] O 2 RTEHEZEB L2, I
Hagerty?®Sense of Belonging® E#& 2BV T, HED
BB (SR WHEBENZ W LEENICROTWE L DT,
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Abstract . As the information society has developed recently, information technology education using comput-
ers has rapidly become widespread in compulsory education. In many cases, regular classrooms are still being
used as facilities for information technology education. “Hygienic Standards of School Sanitation”, which were
based on the School Health Law, were revised in February 2004, with increased emphasis placed on the comfort
and cleanliness of regular classrooms. However, we feel that standards of information technology education facili-
ties using computers are still far from satisfactory. To gain an understanding of the current computer—assisted
learning environment, we conducted a questionnaire survey of 321 students who attend lectures or do practical
work using computers in information technology education at 4 tertiary institutions (universities, junior colleges,
and vocational colleges) in the Tokai region. The survey questionnaire, which was carried out anonymously to
first-year students with their approval during October, about six months after beginning of their studies, asked a
total of 26 questions concerning: (1) personal details, (2) VDT operation, and (3) work environment. The operat-
ing environment of the computer laboratories was also investigated and these results were compared with the
students’ evaluations.

During VDT operation, the percentage of students who felt mental fatigue, physical fatigue, and neck, shoulder
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and arm strain were 29.8%, 33.8%, and 33. 1% respectively. That means around 30% of students were feeling
some type of fatigue during a 90-minute computer practical class. As 64. 7% of students complained of eyestrain,
speedy measures to reduce eyestrain are desirable, such as periods of continuous VDT operation and timing of
breaks.

Most students responded that “the space to the right and left” of their desks was “narrow” compared with “the
space in front or behind”, so they felt dissatisfied with the space between them and their neighboring students.
There was one institution where over thirty percent of students felt an overall “sense of oppression” in the com-
puter laboratories. However, there was little difference between facilities in the space in front of and behind desks
as well as to the right and left, meaning that only ceiling height, which varied among facilities, is regarded as con-
tributing to the sense of oppression. In addition, it is typical for students who use CRT monitors felt more dissatis-
fied than others who use different kinds of monitors.

This questionnaire survey has enabled us to grasp students’ dissatisfaction with the computer—assisted learning
environment and its problems. Immediate environmental improvements will be difficult, as improving facilities
costs a great deal of money. Therefore, we feel that orientation classes covering correct operating posture and
means of adjusting the brightness and contrast on CRT and LCD monitors are required prior to practical work.
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We believe that the implementation of these alone would greatly alleviate the strain experienced by students.

Key words : school environmental health, education, computer, VDT operations
PRBRERE, BE, 2v¥a—%, VDTIEE

1. Introduction

The use of information technology is rapidly becoming
widespread in a variety of fields, and Visual Display Ter-
minals (VDTs) are now part of many aspects of daily
life. In line with this, education in schools now uses com-
puters from the age of kindergarten, and it is reported
that by 2005 all public schools will be capable of offering
a computer—enabled educational environment. The hygi-
enic standard of school sanitation” set out by the Minis-
try of Education, Culture, Sports, Science and Technol-
ogy was revised in February 2004, with increased em-
phasis placed on the comfort and cleanliness of regular
classrooms, but with no large—scale additions or revisions
concerning the computer—enabled classroom environ-
ment.

Currently, many schools have carried out simple reno-
vations on regular classrooms, sufficient for them to set
up VDTs, and named them “computer laboratories”.
These cannot always be said to provide a satisfactory
computer—enabled learning environment for students. To
gain an understanding .of the current computer—enabled
learning environment, we conducted a questionnaire sur-
vey of students who attend lectures or do practical work
using computers in information technology education at
educational institutions (universities, junior colleges, and
vocational colleges) in the Tokal region. The question-
naire concerned computer laboratories, and asked for the
students’ evaluation of the facilities. We also measured
the floor area of information education facilities, and car-
ried out a comparative study with the students’ evalu-

ations.
2 . Survey Methods

2.1. Subjects of the survey

The subjects of the survey were 321 students who at-
tend lectures or carry out practical work using comput-
ers in information technology education at four tertiary
educational institutions (universities, junior colleges, and
vocational colleges) in the Chubu region. 90-minute
question drills were made the standard form of practical
training. The survey questionnaire was administered to
first-year students during October, about six months af-
ter they had begun their studies.
2.2. Survey methods

The survey questionnaire was carried out anony-
mously. It asked a total of 26 questions: (a) eight ques-
tions concerning personal details such as age and years
of computer use; (b) eight questions concerning psycho-
logical and physical fatigue, etc. when using VDTs; and
(¢) ten questions concerning ceiling height and space in
front of, behind, and to each side of VDTs. The Pearson
x? test was used to do a partial statistical analysis.
2.3. Work environment

The operating environment of the four computer labo-
ratories covered by the survey was tabulated by meas-
uring the ceiling height, floor area, and air volume, and
converting this to a per—computer value.

3. Survey Results

3.1. Individual subjects
There were 321 subjects (79 male, 242 female). The
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results of their posture and line of sight during VDT op-
eration are shown in Fig 1 and 2. The most common pos-
ture during computer input was a forward-leaning pos-
ture (46.7%) followed by a backward-leaning posture
(35.2%), with 18.1% of students responding that they
adopted the upright posture generally accepted as cor-
rect. Most respondents (73.5%) answered that they
looked straight ahead at the monitor during computer in-
put, with 15.9% looking upwards and 10.6% looking
downwards.

BEALAREINGE  Jpn J School Health 49 ; 2007

3.2. VDT operation

The results concerning mental fatigue, physical fatigue,
eyestrain, and neck, shoulder and arm strain during
VDT operation while attending lectures or doing practi-
cal work using computers are shown in Fig 3. Around
30% of students felt mental fatigue (29.8%), physical fa-
tigue (33.8%), and neck, shoulder and arm strain
(33.1%). In contrast, 64.7% of students complained of
eyestrain, a figure almost double the number for neck,

shoulder and arm strain.

Forward-leaning posture

[ ] Backward-leaning posture

Fig. 1 The posture for VDT operation

Looking upwards

ooking straight

D Looking downwards

n=321

Fig. 2 The line of sight during VDT operation



Tetsuya Kamei et al © Investigation on VDT Operation in Computer Laboratories 63

D :Feel

Mental Fatigues 29.8

33.8i
1]

| [ ]

33.1 E
] ] ]

0 10 20 30 40 50 60
Fig. 3 Various kinds of fatigue
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64.7 i
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arm strain
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3.3. Operating environment

Table. 1 shows the ceiling height, floor area, air volume,
and other parameters of the operating environment in
the computer laboratories of the four facilities surveyed.
The number of computers installed ranged from 39 to
122 in the different facilities, indicating the differences in
scale in computer laboratories. Institutions B and C used
cathode ray tube (CRT) monitors, whereas institutions
A and D used liquid crystal (LCD) monitors.

The space between desks to left and right ranged
from 74 cm to 80 cm, and that between desks in front
and behind ranged from 63.8 cm to 68.8 cm, with very
little difference observed. The desk area per computer
ranged from 0.6 m® to 0.72 m®. There were major differ-

ences in ceiling height, which ranged from 238 cm at In-
stitution B to 300 cm at Institution A. As can be seen
from the differences in the numbers of computers in-
stalled, the floor area varied according to the scale of the
facility, and we therefore compared the floor area and air
volume per computer. The floor area per computer was
greatest at 2.2 m® per computer at Institution A, and
least at 1.6 m® per computer at Institution C. The air
volume per computer was markedly greatest at Institu-
tion A at 6.6 m® per computer, and lowest at Institution
B at 4. 0 m® per computer.
3.4. VDT operating environment

Table. 2 shows the results and evaluation of sense of
oppression during VDT operation while attending lec-
tures or doing practical work using computers. By far
the greatest number of students (33.8%) who answered
that ceiling height was “low” were from Institution B.
Students who answered that the space between the
desks in front and behind them was “narrow” numbered
32.4% at Institution B, with Institution C next at 28.2%.
Students who responded that the space between the
desks to right and left was “narrow” numbered 56.3%
at Institution B, 46. 2% at Institution C, 17.0% at Institu-
tion A and 16.4% at Institution D, an increased propor-
tion compared with those who answered that the space
in front and behind was narrow. The percentage of stu-

Table 1. Environmental factors in computer practice room

A B C D
The number of computers 122 92 39 120
The number of a students 93 72 39 117
Ratio of th f a st ts to th
atio of the number of a students to the 76.9 78.3 100. 0 97.5

number of computers (%)

. . LCD monitors
Kinds of monitor

CRT monitors

CRT monitors

LCD monitors

(17inch) (17inch) (17inch) (17inch)

Ceiling height (cm) 300 238 280 265
Thi b the desk in front and

e. space between the desk in front an 654 65, 4 65.8 63.8
behind (cm)
Th bet the desk to righ d

e space between the desk to right an 75 75 74 30
left (cm)

0. 60 0.60 0.60 0.72
Size of desk t t ?
ize of desk to one computer (m’) (80cmx75cm)  (80cmx75cm)  (80cmx75cm)  (90cm X 80cm)

Floor space (m? 268. 4 154.5 81.8 203
Air volume (m? 805. 2 367.7 229.0 538.0
Floor space to one computer (m? 2.2 1.7 1.6 1.7
Air volume to one computer (m® 6.6 4.0 4.6 4.5
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dents who said they “felt a sense of oppression” in the
operating atmosphere in computer laboratories was
30.8% for Institution C, 28.2% for Institution B, 10.3%

Table 2. Perception of working space
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for Institution D, and 7.4% for Institution A. Regarding
these four items, significant differences were identified
between each facility.

The space between
Ceiling height

the desk in front and

The space between
the desk to right and An oppressive feeling

(LOW) behind left (Feel)
(Narrow) (Narrow)
A 1.1 7.4 17.0 7.4
B 33.8 32.4 56. 3 28.2
p<o0.001 ———— P<0.001 —— P<0.001 —— P<0.001
C 5.1 28.2 46.2 30.8
D 1.7 12.1 16.4 10. 3

4 . Discussion

As many students took up either a slouching forward-
leaning posture or a backward-leaning posture bent
back at an angle, we believed that this might also affect
their line of sight during computer input. Contrary to ex-
pectations, however, most students answered that their
line of sight to the upper rim of the monitor was parallel
to the desk. As all four institutions use chairs that can be
adjusted for height, we consider that this stems from
students adjusting the chairs themselves to suit their
own postures. According to the Guidelines for Industrial
Health Controls of VDT Operations” (hereafter referred
to as Guidelines), “The top rim of the display should ide-
ally be at almost the same height as the eyes, or a little
lower,” and 84.1% of the students had lines of sight that
conformed to these Guidelines.

During VDT operation 29.8% of students felt mental
fatigue, 33.8% physical fatigue, and 33.1% neck, shoul-
der and arm strain. This means that around 30% of stu-
dents were feeling some type of stress during a 90-min-
ute computer practical class. As 64.7% of students com-
plained of eyestrain, speedy measures to reduce eye-
strain are desirable, such as periods of continuous VDT
operation and timing of breaks.

At Institution B, where 33.8% of students responded
that they felt the ceiling height in the computer laborato-
ries was “low,” the ceiling height of 238 cm was lower
than that of a conventional classroom. This was because
the room now used as a student computer laboratory
was a renovated room formerly used as an administra-
tive computer management facility. Its floor had been
raised about 35 ¢cm above the normal level to allow space
for cabling and pipes, and this special construction was
the reason for its low ceiling height.

(%)

More students responded that the space to right and
left of their desks was “narrow” than the space in front
or behind, and in Institution B it was observed that
56. 3%, over half the students, felt dissatisfied with the
space between them and their neighboring students to
right and left. Over three times as many students at In-
stitution B (28.2%) and Institution C (30.8%) felt an
overall “sense of oppression” in the computer laborato-
ries than did those of Institution A (7.4%) and Institu-
tion D (10.3%). From the statistical analysis, significant
differences between facilities were also identified regard-
ing ceiling height, the space in front and behind of desks
as well as to the right and the left, and the sense of op-
pression. As can be seen from Table. 1, however, there
was little difference between facilities in the space in
front of and behind desks as well as to right and left,
meaning that ceiling height and the use of 17-inch CRT
monitors are regarded as contributing to the sense of op-
pression. In the two facilities, CRT monitors were placed
on the top of the main computer units, which were them-
selves placed on the top of the desk. So it can be as-
sumed that those monitors were influential because they
obstructed the field of view and created a “cooped—up
feeling”.
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LCD monitors

CRT monitors

Fig. 4 A cooped-up feeling according to a kind of a monitor

Institution A had a comparatively large floor area com-
pared with the other facilities, and as the ceiling height
was also high, the floor area and air volume per com-
puter were large. There was little difference in floor area
per computer between the remaining three facilities,
with ceiling height alone contributing to the air volume
value. When the number of students attending lectures
exceeds 90% of the number of computers installed, as
was the case in Institution C and Institution D, this is re-
garded as a factor in the perception of an oppressive at-
mosphere by the students.

The hygienic standard of school sanitation” was re-
vised in February 2004 in line with the School Health
Law, with increased emphasis placed on the comfort and
cleanliness of regular classrooms. In many cases, how-
ever, regular classrooms are still being used as facilities
for information education, and we feel that standards for
facilities for information education using computers are
still far from fully developed. Although this survey cov-
ered only 300 student subjects at four facilities, it has en-
abled us to gain some understanding of the reality of in-
formation education. Sotoyama® et al. carried out a sur-
vey of elementary, junior high, and high schools, and ar-
gues for the necessity of “a law for computer use that is
not harmful to the health of children and students, and
guidance on setting up the environment.” Fujii” et al
also argue that the education of academic tutors and su-
pervisors concerning health guidance is required to pre-
vent health problems stemming from VDT operation.

This questionnaire survey has enabled us to grasp stu-
dents’ dissatisfaction with the computer—enabled learning
environment and its problems. Immediate environmental
improvements will be difficult, as improving facilities
costs a great deal of money. Accordingly, we feel that
orientation classes covering correct operating posture
and means of adjusting the brightness and contrast on
CRT and LCD monitors are required prior to practical
work. We believe that implementation of these alone
would greatly alleviate the strain experienced by stu-
dents.
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