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- 11 - Learning needs of elderly spatial integration

Investigation of Elderly Lifelong Learning Needs and
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ABSTRACT

Backgrounds: According to rapid decline in fertility of Taiwan, enrolling students are decreased obviously in recent
years. The classroom in elementary, junior high school unused was increased. On the other hand, the lacking of space
for elderly lifelong learning needs is getting severely. How to integrate of learning space and keep balance of social
resources are the most important issues for the present.

Purposes: The purposes of this study was to assess elderly lifelong learning needs, interests and lacking learning
space, in order to develop behavior pattern and space planning model according to research needs.

Methodss: The research design of this study was a survey research. Purposive sampling and research objectives 362
over 65 year's elderly in northern Taiwan community were used. A structured questionnaire including learning
needs (55), interest (55), and lack of learning place (55) were used. Five dimensions: health care prevention, art
appreciation, living skills, recreational activity and spiritual needs were included. Total 210 questions are included
in this study. Likert scale 4 point was used to collect data. The score over 2.5 indicated positive needs. The internal
consistence for this questionnaire Cronbach's alpha was 0.83. The validity was based on 7 experts'opinion. Data was
analyzed by correlation, mean, standard deviation and ranking.

Resultss and application: The learning needs in five dimensions are: healthcare prevention (3.40), art appreciation
(2.93), living skills (2.84), recreational activities (2.79) and spiritual needs (2.66). The interests are ranked as follow:
healthcare prevention (3.09), art appreciation (2.84), living skills (2.75), recreational activities (2.69) and spiritual
needs (2.58). The lack of space priority is:Health care prevention (3.31), art appreciation (3.21), living skills (3.10),
recreational activity (3.07) and spiritual needs (3.05).The higher scores for lacking space in healthcare prevention are
medical knowledge, exercise and introduction of disease place. The researcher developed behavior pattern and space
planning model according to elderly research needs.

Conclusions: This study found that the sequence of five learning needs of elderly are demand side.To use
of unused space of elemental school for elderly learning space is the supply side. The expected benefits of
the results of space integration would not only solve unused space of elemental schools, but also to reduce
welfare spending by lifelong learning of the elderly, revive the local economy by preserving the local industry
characteristics, preserving the local culture by the elderly experience pass and so on. From the balancing
resource of land use point of view, the result of this Study can contribute to the integration space planning for
elderly lifelong learning needs and unused school space.

Keywords: Lifelong Learning Needs, Health Care Prevention, Art Appreciation, Living Skills, Recreational
Activity, Spiritual Needs, Behavior Patterns, Unused Space, Space Planning Model.
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Assessing the Effect of Volatile Organic Compounds
Emissions on Indoor Air Quality From Building Materials
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+ 13 - Indoor Air Pollution emitted by Building Materials

I

1. Bi

FESREAANERR ~ WA~ SERER - B
G R FENERE  FeBERSEER
ELEY) (volatile organic compounds, VOCs )
FYEZEEREILSY (semi volatile organic
compounds, SVOCs ) M5 HE NZER - HRH
RAFITEEE 90 % DA LAYRFE R E NS - EN
ZeRE (indoor air quality, IAQ) W ERREE S
BRI - ERENZZRE RFREEBEL
B K AT A BT & iR L VOCs » il BT 35 [HE ]
ANBROZ # 2 — R RS (LB SVOCs 215
Fe - B E 2R E MRE H R E - ArgeE
FUGR T T MR IR ST B i VOCs K SVOCs 2 T8
fefeE - REBEENZZRAE ZFHE -

1-1 RERZERIGEY

1980 A B B R LB tR BA T 22 AU 28
Yy - RE R SRR TSR B (R R
R ERNERIG R Z DAY RE - B
RERFEERREHSERBEER - BEhE
ZEEBMR R AFE - BRI AT VOCs B
IREZEIRAY] (JT ~ A8~ BR ~ Bl - 2006) ° 1TBX
EREREZHAESENEERE  HERES
R - IEAERNZERNE » 62 TENZER
s BE YR ) FER 10049 11 A 23 B A »
I H 101 4 11 H 23 HiEf7 » BEZBREH 5
1 T EARRLBEEEEETHA, - T=ERE
RenEIFEE | SHEBTE - ENZEREEY B
Sk RN, TREE R TEYE, - &
FEEbhik ~ —& 4kl ~ FEE (formaldehyde) -
7812 H bt & ¥ (total volatile organic
compound * TVOC) ~ #l B (bacteria) - H
(fungi) ~ FIRR/NRBEERL 10 ok 2 SR ik
(PM,,) ~ RIE/INABRERL 2.5 Sk & SR ik
(PM,;) ~ REE - HPHFEE%ES 0.08ppm
TVOC 5 0.56ppm *

1-2 SRR B F VOCs
PR B A BRGNS o

BRI "R EERIRE ) - S RO - Hep
DA R R R E N2 R E BURERT - #

EMEEDMERBEHEER (< 0.08 mg/m’hr)
B TVOC 3&EGHRE (< 0.19 mg/m’*hr ) R EP{L5
2 - FEEZ 53 F3 HCHO (1 mL/m’=1 ppm » 7
20°CEH 101.3 kPa FEFEE L 1.2 mg/im®) » B—H
ROAMBEEEERE  BERKLPES
EHEEREER - HEEEREER  ERlE
IR~ B MRERRE - SRR M - P B
BEHR SR W ERAEER - BR  BERE -

HZEFRAEGY (VOCs) » R I1SO
16000-5 (2007) ZEF : (EIFERET (20°C -
latm) > ZEE B KK 0.1 mmHg DL B2 H #
{E&EY) - VOCs 4Rt S A f % (WHO) FrE
U EATE 50-260°C 2 W'E - HARH BB
NEE D R EREEBIEY (SVOCs) K
W S E B 2B #ALEY) (very volatile organic
compounds, VVOCs ) - —fi% = N K, VOCs if;
ERSERNFFEEEESUENY - (A8 VOCs &
AEEEER  HE IR 2REEEEE
k- BERBHEZEEREYE(LEY (TVOC) Z
EFE - RATIBENZ RSB LS - 1718 1SO
16000-9 (2006) #E&EE MLk R EEFEE H
L EYEREHIE - R EGIERFE 2 IEYE » TVOC
ZEHER  RIEEHE (n-hexane) ZEIE+ 755

(n-hexadecane ) fEFTHTH & B KRR IE
HEEREVIRERS - ERGEMEES
TVOC fUfE « 28~ FZE - T HZR 2R
MR K FR—FR -

1-3 FrE =R ZZRIGYEY) SVOCs

FE FEE & VOCs #ii A Bl - SERZ ML
ABEEBCBEHE  ER RS - 5
—J5H - BIEE F BB SVOCs » Flan#ik —
FHEREESEIE LA SR - PRI © Al
SVOCs » BRRZBANA " REMHEEZEEIE, 5
9F1H 1 HEHREANAM Bl Rk
BIRCEBEREEYE - ST e B - B
M B RY AR B EHIEE - HEERE
ACEMHERE - HREHE 2= Rk
FRE& L% (polyviny chloride, PVC) - Jy i
H0 PVC Hudfby 58 14 Je i SR i Y - A B SRR BB
INEEACA - #RE R BREE LR R AR
WEZE - R PVC B3R — HEEER ¥ L B Ik

T

DMt - RZ(LBRME - N B
& PVC M EHEIBEISAHEIENEREE ( Xu &
Zhang, 2011) - WEL#S 222 SR F BR T 2 =
WNATEIEE @ B LY EE AN AT REH R
B4 VEFE2E - Bonvallot, Mandin, Mercier, Bot, &
Glorennec (2010) FHETEEBE & AFEFEE
Z SVOCs AJREE 4 2 fEFE A\ - DEHP HEFF 28
— o (Kl - #FE T R ERE R L  S E E ZE
RIFHY) » EERZERNERGBERETHRE -

2. 557k

AT 2 E @R R A (TR
B ISR E 2011 $ 2 2011 Azuma,
Uchiyama, & Ikeda, 2007) - & ¥ 2 # & &
VOCs Z R G EE - 5 « faFHERE (hazard
identification ) - 7| & 3% € ¥ {5 (dose-response
assessment)  FEEFE (exposure assessment )
K @b sl (risk characterization ) SEFEER »
W PUVE B PR, (mass balance model ) & ##
(LM SRBE N2 R TG R B -

2-1 fEEHERR

feEHER R RRRI G B2 - BE

ST - R E NIRRT ATREREE (LY

B2 REE - ERERE M R LR
VBB RENE - EEAENFEERER - M
HEEHE - VOCs ERNZERGHY) ; Hridd
) VOCs 2RIF - Rl MEEAS A AL (LB ~ B8
Hm) o

R—  BEZILEHRYETVOCEIEFZE R ZF

B ENZERERY - 14 -

2-2 BB ERFAL

B S REHEAS Tk - Y E RS EURM
BUE IR BB EROE - (1) BUBMETE 0 H
R Z BIZERE - RIBEERRE (USEPA)
ANEBUEYRIREHETES | - BRI REH
B SRR ; I HB R SRR (RS
FE#RBALR - TREN B AR R A B AU N 0
R IELL - TR BER T - REBRITR S EE)
Ve B BB HE i R BB S B RA FRATRY
e (2) fEIEBURRARTTE - AR FE
ZERH B RE (threshold) - FHREEE/NR
g - I EELEERE -

2.3 BERFA;

FEHERE RS S B ERE TR
HELRYZ RERE - UREFHEEZ ISR
PEANE - A RBEEFEAENERERE
BRYTEERETNERRE - ERENRERE
HRYEANEN AR - BERBRONERE
&2 GUUNBYNANSER IR e a

2-3-1. b E 2R E  E R

= N2 R E R SRS AR - B R
FERNZERA/NGE - BERET - ERZERM
B2 E BV HER (Guo, Murray, & Lee, 2003 ;
% Ik 2009) FRATTE :

CV,TRH =(EV,TRH x A) / (ACH xV)
=(EV,TRHxL)/(ACH) (1)

EWNERREZE CNS16000-9 4Z #& HEMEE
MAH W EHUE B W
Bty TRRBEZEREE A (R ) W (RERAFT)
TVOCERE g% mAfs A6 (ZHT HEDK (nheane) EETAK HBITREN 48 % 7%
B 12 8% 14 Z8¥F = (nhexadecane) A M Z Bk HoFEX M-FE -P_WX.
£ ZE X0 WAZHE S EKAPREZUHABRCEMZIRE LEGFoHELEUWZAREE-
ZHRCE FERFE(H B #H-
) E 128 AWz R ERNEER
;g— °
B ppm " ppm mg/m’ hr
B BRENERBEZEHBTN HAREEERRELERRHA iR EMEE R ARR
= ;b HERR+ERE THE EHZE
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.15 - Indoor Air Pollution emitted by Building Materials

Hih > C: RERBERET > VOCSRE (2gm”)
E) : 5YE 2 TVOCE ] FfRHER (ngm™h) »
VvV RFEERZEREEE )

A EM (BYR) REE ')

L : BAM AR (m'm’) L=AV)

ACH : ENZERLIAEE () (ACH=QNV)

Q : EREABEE (m’h”)

2-3-2. BRNZERIGIY FR BT

—RRERIEEANERE  AERA '
AT R 3 fE - E NS VOCs RERIE
DR BRI AR R ZREFEHRE
& (lifetime average daily dose, LADD ) SEEET
i » FHEAIT ¢

RESpyE H R BRI (LADD)
=Ci X IR X EF X ED/(BW x AT) (2)

Hr - LADD : B AR BAEVEHRERE
(mg-kg/d, mg/Nm®) -

Ci: B MyE s FIERE (2Rmg/Nm’) »

IR : FRIFEE (Nm*/day) *

EF : \HLEEEE 2 RBAEER (dyr)

ED : A/ TE C BB RAEIAR (vear)

BW : #8E (kg) °

AT : SE¥RFR (day) ©

2-4 JEBgRF

(1) % AMKE (cancer risk, CR) MR
8 VOCs 2 U@ M R 5 1 JHEE 2A
$ERS - B R E TR B B
RS - A
FEO:
B = FBERE (ADD

X BUEEREREF (CSF)  (Ba)

Hot o CSF: BUEAIERETF > BALR (gl
m)" » ADL PG H R BRI & - SR (me/

m’) o

HEO:
HyE R = 2EEE X BAERE
(unit risk)  (3b)

AR L TEZERRE
(acceptable risk) STHRETZ— (10*) 288
Sr— (10°) @ EHsUERBEREESZ—
(10°) /AR HBEEE - R EALERR R
e FEBEERETZ RS B REREAE
KRR B 20 m/day © —KHE 24 /NRFHI
Z . A RENERE70E  BETOLAT A
Wges 2k (2005) REEER (BB KK
m e s ) TS  HRTEERNZER
RESHET RS NFRFRESR 12m7/day
— R 16 /R EEN E N - — A
50 EIREEERN - FEHRaG 78 5% BE
65 T - fEFEEEREARBIENT

BE Al = C X unit risk = C( 1 g/Nm’) X

(16/24) X (12/20) X (70/65) X (50/
52) X (70/78) X unit risk(3c)

(2) FEBEZIRAFE 7 # (hazard quotient, HQ) *
= F b 3% Bk VOCs B 1 43 38 R B8 3 3¢
0B JEF - e B HORIEEUEER
ZEER - URBEAERR @ JF
B A 2 fEE R B HQ R80T -

HQ="7i(ADI/RD) ()
Hrh > HQ : fEEHE
RD : 2EBE » B (mg/kg/day) -

A HQ /N 1 TSR kg 1R
= ; Q15 HQ KRR 1 AIFRRRERREE
BEERTREEL BN -

2-5 MRS e LR

(1) TREMZMAEHS  EAEH2H - 8K
B EE S B AR (loading
factor) % - B —ERZEME 225m’ (&K
3m -~ E3m - & 2.5m) o AEHIRERER 9
m? (§2.788) - EEHEM AR 04
= BlE AR AR om' ZEN
BRI -

(2) ERBHZAEH  TNERESH Bk

MRIAZ  BRENREGRERBERE
25°C » FHENEE50% » R E (ACH)
B 05 ERZEGERRS0% > HETENAN
BRIBHEM VOCs B BB (LB - HEiE
17 /E\bs A -

(3) ZHEHERTRLFHEI R TRER !
A ZEF A EBERREFEENE S B
&ENERE RIS EHB LY ENEUE
FRETHSEREEH -

2-6 #A _HEEREIES SVOCs R ERHLLE

AR R ER AL R B 1R SVOCs 2 — »
FEHE&ELMSE (PVC) BB - fFE « PVC
Mt B 7 B &SN - PVC & E IR Az —
f 2 -2- £ Z C B8 (di-2-ethylhexyl-phthalate,
DEHP) #{tH - DEHP i B AR BALA -
AR BRRE RERM - SVOCs Z & B
HEL VOCs N[E] » HEZREIGBAWT © (1) VOCs
HEE#MN  RBEH DM SRR R B R -

(2) M7 HRREFEYE(LEISE SVOCs » #EZ %
JEHEAR  BBCEERE  FHESFERIFED
% EEFEYMER T - FlalRAES i - BE
RE - RERAREANNE  ~mEEFE R -
EREEPHE _HFREEMEZ NBRERR
FERHEART » HXBRAZEANZEZR K EE
BiEE ERAZEANEREBEERR » 2R
R EEEA T - FNEEEE ZF RN

224 F1SVOCs WITEEARE
BRI &

A

A i SRSt

o — :
BREIES
£

PVCHtitf

F—. ZRBE_PEERBLEEFSVOCsZRE

B

MR ENEREEY) - 16 -

SRR LRIBEHS 2 22 R IR T2 -

3.8 B
3-1 MR RGER G R L&Y B ERERT

(1) |HEMA RIS Y VOCs + EH VOCs -
g FEgE R FEZ2F - H
FoM-THE kY- CHESE HE
ErER B EREEFER - KIZRREE
5eE (JARC) Z @4 - HEERE
JBE 1 B NEEURY) - BIEREKRESE
BIERREE & E & HE R E RIS - HE
Z BT (unitrisk ) B 1.3X10-5 ( z g/
Nm?) * » R BT AR 2.9X10-5 (pgl
Nm?) " - IREBEH#FER - R EAEEE
FEHESER - 2R 3 - THFR R -
THFE S RH - CHERE - KBEEEE
W5eE (IARC) Z77¥H - JB%E 3 38 - 5@
ERBHETURMER 2XB 2B H
B BB E R R AR -

(2) F3EHEMABILES Y SVOCs : HREME
TR — FH RS E SVOCs - K IE EI PSR
W% %E (IARC) 43%H > DEHP B2 2B 55 -
AlReR R ANEEURIES (B ERBER
B%y) o HERFRVIAGHE » FER_FR -

3-2 FEMREL VOCs JBE 2 HEfL Fop 2

ERNEBM R EEEZS - KRR
HETHERS - BRHEDARF& CNS4940 /K ME/K BB
BER > HiEgeEesE=ENAKESNERE 7K
MARERSE 1E (ERNAH) » —RHHEEA
BERE 28 (EHH)  HhEkHEEasE -
CNS4912 A2 FERH —EE % » CNS12137 %
KACKUER, « K CNS4938 BREMIIE R E - Bk
MEMZBEAZERE - T (2011) &K &
1ok MEKIRE (20 ) ~ KRR (LB
%) (18¢F) REMEA (114) - R=HEXR
BT ERSREMEEE LS EM R R
BORBEZHE (0.0016mg/m*hr ) SEKA ST E H
#£ 0.01 mg/m’hr » TVOC 5& 88K (£ 0.0729
mg/m’hr ) FMEFA B FkE A T E E4E 0.19 mg/
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. 17 - Indoor Air Pollution emitted by Building Materials

£ BMENERHERILEY B ELHET REENE

BN LE
EREARAAY VOCs RI% B IR E EHEERREES
HRE (JARC) 4 JE [ E K (IRIS)
FRfi8 (Formaldehyde) group 1 Unit risk=13 X 10°( £ g/Nm3)"
# (benzene) group 1 Uniit risk=29 X 10°( 4 g/Nm”)”
B (toluene) group 3 RfD=008mg/kg/day 5 REC=04mg/m’
Z% (ethyl-benzene) group 2B RfD=0.1mg/kg/day ; REC=1mg/m’
R~ % - ZFR%E (m, p-xylene) group 3 RfD=02mg/kg/day ; REC=01mg/m’
#5 - —F% (o-xylene) group 3 RfD-02mg/kg/day 3 REC=01mg/m’
FEFHABEM SVOCs

WE—mM- 2 ZEC0E group 2B RfD=002mg/kg/day 3 REC: No data

(di~(2—ethylhexyl) phthalate, DEHP)

HE_FREET R
( butyl benzyl phthalate, BBP)

= RfD=02mg/kg/day ; RfC: No data

HE M T
( di-n-butyl phthalate, DBP)

= RfD=0.1mg/kg/day 5 RfC: No data

ME_FBM_RIE
( diisononyl phthalate, DINP)

g RfD: No data ; RfC: No data

HE_RB_REXAE
( diisodecyl phthalate, DIDP)

- RfD: No data ; RfC: No data

HE R IF ¥R
(dioctyl phthalate, DNOP)

- RfD: No data 5 RfC: No data

HE B B
(dimethyl phthalate, DMP)

= RfD: No data > RfC: No data

HE B _ZBs (DEP)

= RfD: No data > RfC: No data

. KIREREEES (ARC) ZEBEMEAE > group 1: iSRERE & 5| JRBUES ; group 2A: AT HE| R ASRERIEE (B
MRERER 23 - EAEBEMERTREERTE ) ; group 2B: AIAES| EASREURIES ( ENIMEERE R RS ) ; group 3: MR
s AT 5 EREEE (BATE  REERBRHREUEMER ) ; Group 4 EEEEn T s R AERRES 5 — © KT

ARF o

m’hr o B R B R AR B L E TR RE
R - R = A B HSIEM R Z TVOC R EEH=R

(245 0.0729 mg/m*hr) R FERFEE (¢
#70.0016 mg/m’hr) - BREEE FHEEDIINE &
¥ VOCs - {H Bl VOCs » DL ZRBER (¢
1 0.0337 mg/m’hr ) fxf= ©

B S AE I T 2 N 22 R B — A R AR VOCs » LAE
(bENZEREE B PR - KRR
Hht VOCs 7 S BcE =R - B AGTE (1) >
W 7R 22 22 [ VOCs 2R BRIRE » fERANER
SRR e WS EEAREZEM (2256m’ &
3m -~ & 3m & 2.5m ; BN E R om® » 2.7
1) B R R VOCs 3B FE i ELfE R

8 BRSO ZamER 04 (AIEAZEHRA
EEMR om® Z S IERE R RN REM R S
B&) fFRIBZ A -

(1) PRAEAXZHEERKR (CR)  DIR=5F
ERTE 2 S N2 M R REE
RALR (3c) BIEBRFEKEMEREL
VOCs B A E (CR) AIRIATR © H
FIUSHERER A - EREE NIRRT
KR (FLIBE) & B4 308 R
(CR=5.93E-07) (EREE S~ — (10°) -
fEA 2 R EE KRR AL
B A (CR=5.91E-06) K A& £
& JA b (CR=4.75E-06) 7EIL1H I T30

BMBRZENZERERY - 18 -

R FHERENEZ L ERILE YL EREERERIRE

BEEFE (mg/m’hr) ZAEKME ~ FIHE - B/AME (Max, Ave, Min) 3 1

51 N - a0 B
B TVOC x HE %3 oL WoEE (HE#)
HoFX
o (0.0020, (0.1280, (0.0070, (0.0755, (0.0257, (0.0428, (00183,
TKMEIKIRER 0.0015, 0.0803, 0.0005, 0.0335, 00128, 0.0228, 00112 20(17)
0.0015) 0.0040) 0.0001) 0.0003) 0.0003) 0.0001) 0.0027)
KRR (gﬁgfo, (0.17:40, (0.0011, (0.1073, (0.0283, (0.0445, (0.0209,
(LS ) 0015, 0.0835, 0.0002, 0.0387, 00112, 0.0240, 0.0097, 18(15)
0.0015) 0.0230) 0.0001) 0.0109) 0.0006) 0.0024) 0.0024)
. (0.0020, (0.0970, (0.0078, (0.0563, (0.0136, (0.0231, (0.0133,
Hithzx) 0.0017, 00549, 00012, 0.0289, 0.0069, 00122, 0.0058 11(9)
0.0015) 0.0200) 0.0001) 0.0020) 0.0001) 0.0001) 0.0001)
FREMABRA 2 EERE (m’) 32
7
mEE TVOC % 7 7% i P
P Wl e
wogx NoTE
KK 1.22 64.24 042 2677 1023 1825 9.00
TR , - .
(L) 123 66.83 0.14 3096 896 19.22 776
Hithzrd 1.33 4391 097 23.14 556 973 463

3 OEEURE ZAERAMEARRE RS ND - EURELL 1/2 @ANERRETE - I LU {EIRELRRHER o
2. ERZE/EA 22.5m (K 3m ~ B 3m > BEF 2.5m) - BMAREES 0.4 ENZEHHRA Om’ ZEEMK ) 2R -

BEREESZ— (10°) » [EMEa %
HE (10"E£10° /M) » HE#HDEE
A -

(2) FBEHZLETHHR (HQ ' EREE
WZ2MH > WRFEHHE 80% KRR E
FEIRET - AL (4) BIARIGIE
BENCEERE (HQ) @ FHEmMEZ
FEEE B bR A0 R YRR  FF S0 M R g
AR > ERERE/IM 1 (HQ <
1) RrZERLEWRES NERE
BEEZCARTE  SRCSWRER A
B2 EE - ARVUGTEGRAH - R
BEMIEREZ & B RE VOCs Z fEEm#E
AR 1 (HQ < 1) » {5 VOCs ZEEH™
 (HQ) - DAM ~ ¥ - ZHFRES - 4 -
THERPERL - ZHERE  FFEE -
ZF > B - TRERE - RS
EEMEE/ 1 HABERERES
BmEE -

3-3 HRMEERR SVOCs 275 Juisfzes]

Tk B M R EE Y E 2 SVOCs #LE » BB ET
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. 19 - Indoor Air Pollution emitted by Building Materials
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