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Considerations of a Natural Science Textbook
for the Nursing Course Students in South Australia University

Yoichi Yazawa and Mika Kamidochi

Science Education; Graduated School of Education(Master’s Course),
Anahikawa Campus. Hokkaido University of Education, Anahikawa 070

Abstract

Basic Science for the Health Team is a textbook of natural science used in the Faculty of Nursing course,
South Australia University. This book was written as a primer of natural science. The number of pages is 279
and the number of chapters is 91. We compared this book with the textbooks which are used in Japanese nursing
schools. Among 91 headings, 26 headings were found in the textbook of biology, 21 headings in the physics
textbook, 20 in the chemistry textbook and 11 in the biochemistry and nutrition textbook in Japan. Therefore
Basic Science for the Health Team contained each field of natural science about equally. And the 27 headings
of the rest were only in Basic Science for the Health Team. Reading their contents, the Japanese textbooks
contained more details than Basic Science for the Health Team. However, in Basic Science for the Health Team,
many of the descriptions were related to nursing practices, so it seems that students in the nursing course using
Basic Science for the Health Team would be more familiar with nursing applications of natural science than

students who use the Japanese textbooks.
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B4 Basic Science for the Health Team & BADWHEZE, {t%, LM%, ¥ - KEZOBREONED R

OTE2&E STEA, ZTow

T

BARTIE, WEOERENE 1 EN LEFHOFONNOGTSEHEHL LTCGSHEMEL HITRE, BE,
R, BB, MBED 5 DDOBALITOWTERTE LHLNTW A (X 5). —F, Basic Science for the Health
Team Ti3, S TEIIZOWTEE2ETRANLNTE Y, KISRT &I, BefE, Bl BEE, &F B
B, XE, WEELV) T O20FEFRNLEMIIOWTHAEIN, ZLT, ZOFEHEICONTWL220H
PEFLNTWS, BEEDEMNFERFEL LTIE, RAOTHEE (T0kg) RMHFEFF V& (T0ug /ml)
7, REDEMIZOWTRBADPMENEE (W7 ~8 m) REENES (0.5~ 6mn), FHFHKEZ (50um)
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W) EFonT w3, 272, BRENBEMOMATIE, AREFEEELTHLIBRLNTEY, 273.15K ¢
0CTHhBIL, FiRid, B~L2CHOMTIIHANHEATRET Sk, ZLT, KBRS, #IFicnrt
WERIRTIHET 5 2 &, iR, F#36.6°C THREAMZL &icfe-> TRAMIZ, 2037 = 7r0omkiic
EoTARATETT B EHBAINT B,

SIUNITS 2

he world-wide scientific communily uses SI units and almost
M no other units. The nursing use of some of Lhe older units is
still being phased oul in USA so if you wish Lo make . .
axtansive use of Americen texls you will have lo learn. Lheir (1) CGS ﬁfﬁ%‘t SI fiﬁfﬁ%
superseded system (the old British unlls) as well. S| Is the

SECOND - time; o K @ LIS il
E{E&]%ERAN- distance; CCGSHE |ty FA—talem) | 75 L(g) B (s)
~  mass; SEXEAL A—Fkn{m) *075 L (kg) | & (s)
AMPERE - electric current; - k
KELVIN - temperature; :
CANDELA - luminous inlensity; E K | WRE
MOLE - quantity. CGS #B{1% cm/s em/s?
Sl 8% m/s m/s*
7 length of human intestine - about 7-8m ) Sl HFREOERGTH L, EPITHMOZRE LT BHIZDLCS
7 height of an adult - 150-180cm h, BEOHBELINEEEEL TS, SIRFERTRLOI DDEHCRR
7 length of baby - S0cm (ToR7, A4 DEERLL TV,
¢ thickness of dermis - 0,5-6mn )
7  skeletal muscls fibre - 40um dis, ->30cm length
“  human sperm” - S0um Tength, -

5 Basic Science for the Health Team (%) & BAROYEZHNHEE (F) 0BT 5, SIEAICOWTHER
(Hug) o

O TE42E TIZ, IZOonT : ; »

BAROMEOZHET, $1EALEHOROAOHTTIIROVTRY IFohTH), 3EWENT
CENEFNRDWTD)HOREZDH, #LTHTHAZINTWS (K6). Basic Science for the
Health Team T, 20 HVORIIRINTEL T, Hl& LT 3BEOF LHRAMEAERPEITF LN T
5. $%bb, —DHMGIL, BEROBERETIEIBOE Ly b - MIFRAHLTZ2LDTH B,
T, WEEzHMITS 2D L ELBEL LT EE"EHOBME —2H @Tﬁﬂdi, HADERE T
FBIBORUA - K EQERHYTEINTH S, TIZTL, BBOEN (THOVLEZREICU P2 TE
) OrExoLBELEE, RELXLTIH_ESOBRE =oHOME, BARCERETRE 2EBORA
EITHETE2LDTHEY, TITiL, P22 LT3 LENHELEBINACTXIVRABTEALTWS
DHLDOBDOBMRTENFILERLNTBY, FHEFECL->TEINHBELAEEFL LTHY EFTWwa 2
ERERITH -7,
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LEVERS 42

imple machines are devices (or converting one form mechonice!
5:nergg lo snother form of mechonical energy.  From 2 biglogicel

eoinl of view Lhis meons thal Dones are gevices 1o chenge muscle
contractions inlo other forms of movement such as walking, running ang
bending, A bone can be thoughl of &s the lever in the Iollowing sequence

Llectrical Lhemicel r1ecnenical
Nerve =+ ruscle fuscle
Sraviale s sravieliciisievintoaniar’eln 15

reecnanical
Movement

1oad

Rl TZolF
Fxa=Fxb | KUA-
BIR| p Remr | <ons
Fixa=Fixb 1 ZAKUDIEDRIETHS, Fiz
il LT Fos By SRS, 22 AR 9 TRED
~ FLHVNNNE-F R L ETH
®3m ?’_“"F”‘b EYXo b FxheFixtassl I0E Fixas f
=F-F faifa s b DMt 1242 02 RO S 1D,
'F’ Fi
i
3
i F
8| Ao s NP
: -3 8
a/A\a O A ¢ A
b F1
F2 I3 f';z
B ®2iz X3
B9 TIoim
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O THE19FE HEEW®L ITOWT

AADLZOHRIE T, EUZTE-B-TLAY Lw) BETKRDL F U, pH ik TERERKICOWT
HHINTE Y, BEED pH OR824 T 5. Basic Science for the Health Team T % #RE# (2,
pH ORICBMENT 5%, BEKD pH ORIPRENTH LT, b ) IS, EENTO 4 DORERT %
bHERBR, Y VBER ~ESOEVR, SV BERICOVWTEATNHEAEN TS (KT). ER
BRICOWTIE, R, TEUREIKICEIT L BRSNS L) BR0%, nEpH METIE, &
F R R DL RESBERTH D LBRLN T2, ) YBERICOWTE, MEOREEAOH 1/
LR EDTEY, BRIGBROKES L 2WMOBRL DI vBIAEAT Y 2HVTW S EFBRS
NTWw3, ~NEZOEYRIZOVWTIE, L VFIDENETI)ETSNINEI DY DBMICERZ
Ex BEAEIOECSBERE LTEHC 2 EAHAIN TV, Z Y 27 BRIZOWTIE, 7%
BAHRL TV 3RS 3\ HEEMT 3/ BROMEICERLTWAE, ZLT, ~NEZ0EYRIOH
B THRESTBAUREDERE LEE L BERTH LIS, FICERTS BEHB LV
ZEDPBRLENT VB, EERNTOBERICOWTIZARDENE - REZOFRECLBNLN T3,
22T, M%) pH #T.4THB I Eh s, BEHRD pHOR LY, IEF D HCO;~ & H,CO:NREN L
720 1 THHI LR EDBHAINT WS, DI s, FEKRIC DT Basic Science for the Health
Team TOIHRIE, fLFE VI LY I LAEIFEITENEER 5. ‘

BUFFERS 19

The Carbonic Acid buffer
Carbonic acid {s formed when corbon dioxide gissolves In water.

COxp * H2Opy = HolOyyp
HpClyg w—2  HCO3eqn = Heo

|| Phosphote buffers.
About one quarter of the buffering cepacity of the plasme is accounted

for by the phosphate buffer sgstem‘
BP0 46p T HPOugy * Hua

([3]] Hoemoglobin and Oxyhsemogiobin buffers
in conjunction with the carbonic scid/bicarbonate system the two
haemoglobin buffers sccount for about 2/3rds of the buffering cepacily of
the.blood. Recall that heemoglobin goes lhrough & series of levels of
oxygenation from zero Lo four molecules of oxygen per molecule of
haemogliobin.

) w=> 3H00, > 2H0.20, T H030, vt 40,
Esch of the differently-oxygensted molecules of haemogiobin scts
as 8 buffer. Only two ars given os examples below.
HHb ™ .

= Ho - H {aq)

. -
HHDO; =  HbO, *H(,
Protein buffers
n general, 3ll proteins act as buffers becsuse there are always free
scid groups (~COOH, ~OH end -NHj ) as well os free base groups ( -NH,)
svailable on some of the amino- aclds which make up prolein molecules.

-COOH = -C00- + H°'
*NHB e “NH, W

7 Basic Science for the Health Team DEBERIC O W T OIER (FIF).

(82)



BA—R } 7)) TS REREERFEMT B RBEERRIC T 5 5% 189

O TH58% PRIy ITDWT

BARDEYDERETE, EERZHRFTILARALWIRELEDFOEOFKER & \» 5 § THRIKRAEL
NEFONTwE, ZDOAZIL, SR E ARFR, REPEER, FER, SEFRE 2 LSFRE WD 4005
BREINTEY, b MNIADSZNRT Bk LRI, WAEES HICHE, WIHICE 2 MAEKD
BROBFIZOVWTHIHTHAIN T B (ME). b MoWwTid, RITHRMHIICOWTHHINT WS,
—7, Basic Science for the Health Team TiZ, t MUSADOEHICOWTIIMN LN TE ST, MEIRERD
KB DORIIRZSHE & MBI, 2 L THIE BB O E ICEH L, WENLBEDRS ) ICESE B 23
FEINT WS, BROERETHIEBIE L HBHICOWTIIERINT W B, Basic Science for the
Health Team D J57%%, AMEDRIE & AES &5 D Z"FEHEHOMZHWTLNEL Fa» )R 3 BHHENT
(AYAS ‘

urning now to some other applicstions of the ges laws, we wil}

m cansider respirstion. Understanding the gas laws makes lhe
mechenical sspects of respiretion easy Lo relste Lo the movements
of the various muscies and bones. Recsil thal when muscles do work they

@%c TIESLM
% g% b I (IR
wa kS

DIAPHRAGH RLLAXLD AlNnNA X3 B.@EHHHAE
230} [2}:-F N

‘o
xienoiw | O/

DIAPHRAGH CONTRACTEOS .
AN

SIDE VIEVS

Minimum Volume

FRONY VIEVS

HMinimum Volume

Maximum Vulu%

8 Basic Science for the Health Team (%) & HADAEWENEFE () 28112, BRICOWTHER (F
&),

O TE36E MEILE) ITOnT :
BETREI, BARDEE - REZOFREOERBEORB L WIHTRY) LIFbRTn3, 22T,
WMEITREL LT (Fe), 1 (Cw, I37VE D, 7vF (F), =>#> (Mn), 290+ (Co), Hés (Zn)
D TREIZDOWTHHEI N T %25 Basic Science for the Health Team T, Z#chiz T F7 4 (Li),
"7ER B), v7F2>va (Mg), v4% (SD), B#E (S), 7va (Cr), €L > (Se), BF (Br), R}
2ryF74A (), )77 Mo), ZFIvA (Cd), TF (Sn) nAFIERENTRIC WIEREN
T8, BIES, ZLDRRLCOVTOHHEB/BLII LD TEL LI -2Twd, MBREEL LTEYIC
BFonTwsni3)F74 (L) T, BFESHF3ITHHIE, FLUDA (Na) s (K) &L
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REEERTIL, BYPCEEREETEFELLTNL, O RERICHETH P E ) HIZOWTIT
FEHLHPTIELEWI E, FLTYFULEREBRSBRL EOBRBIL! mwené#,;nam&%a
H,E$m<a%%M§%&#6%6h%%®?%% LHEHINT WS

DOSAGE
CALCULATIONS 3

ne of the day-lo-day tasks of the trained nurse is (o carry out
@ the physician’s instructions with regard Lo drug therapy. in the
majorily of ceses the prescribed dose corresponds exactly Lo
the tablel size svailable and in such cases the only problem to arise
Is sdherence Lo the correct Liming schedule (butl see later). However,
in the cases of injections and drips verious calculations need to be
made. A Tew examples follow
Example |;
Prescribed: 60 units of Protemine Zinc Insulin (PZI)
Aveilable: Pzl at 40 units/mt :
Calculslion: 40 units ¢« 1,0mL
60 units é—> X mL
X= (60x 1,0)/40
= 1,5
Required: Aninjeclion of 1, SmL
(The syringe will be graduated in 1/10 mL) "

9 Basic Science for the Health Team o T8 3 % &’“%a@ “FﬁJ DEHIDEAY

OTg1E BZE, 20T o ;

B, BAOBHECIHERENT VAP -RbDN—DThHS, i, E1HLBEPATSY), B
FHEEOEIEICE, KICEEb0L, BB EBbONH DI EFRUN SR, NEVBET LD,
FHREE, <4 FZ (-) RTFR (+), RV =772 () XL TRTEERNAE, L TERON

FLOWTERLNT S, EMMRER, XECL>TERENLLNTHY, hicld, FuRHED &

CE—DF A Y EETLNE Y3 v 270 L) k—BORIE (FE, FErl, BLE, B-RE #4
CHNEL LB TH BT EFBRENT S, REROBETE, RFILI—RBOBRTHE—~/+/
H 4, ROBEEOEBRTH 2B EEE L L 2 FICET THAEN T 5. ERMBIEIC DT,
CHEBTERENG LNTH ), FHARENLDICE, WELBFLETHLILrBNLN, Ll
T, KRBT 1A THET 5 2 &, MER, kR EERL Y —CTHET 52k, ROBIE
EidpH A —2 —T0.01HATRET 5 2 L FHAINT WS, ZLT, THENFRI, EELBREL TN
FEBETHI LI, BRBEORIELWEATHS L) XETHIIN TS Y, BERE BETFENL

CTRENERETH S LHWDTEL LB,

O Tg3E HEBENFH) ITonwT
I, BELFEBICEROERIE IR LN TP > EETH 2, THIHENEFH#FOHENEED—
S, BEDIGRIC LD ST EYRERT) ZETH 2.0 WIXETHE S ZINETES, RERCEHD
EAIIThLAEEL 3 DOFETHREA TS (X)), 12HOHR, 602=y bOTasIvfry
2 ) VESPZD RS L LI ETBEE, 402=y b/ mL D PZI 2FAmERT I L L L) HET

(84)
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HY9, 22B0FIL, 5%D—INI—REHE]L LOEEHF SEMEETLLE, (15Tl mL TH5 LR
ELT) 1M 2MBEOSIATERETZE LR LW BETH 5. 32BOFIE, SEFFELD
BATEY, F72300mLE-TWwbEE, TNE2EMTHROLEL2DICIZII5HT1 mL Th2 LEE
L) 1G9EIc o MENES Tty PLET L WAL WIMETH S, /2, EBICIO L) Z5lEC
L-oTHELNLEZHCTEBEERIT) L 5L, —FRECETTAEORERILZETENED
BPELWREIPF v 7 LATFHEL LT WEW) ZEIBRNLENTEY), FHREFHLEESTLNN
BEZ>TWB I EPEBEEITH > 7.

§5. #& B

HADEREL, WEE, L%, EWFELLEFTNETNOREIFEL CHEIN TV 3024 L, Basic Sci-
ence for the Health Team (3fH< DEH ICBI$ 2 NAEDHAIZ, HANEREL Y L 24ICIIHE T
272, LAL, ZOBRE1MoRICHE, 1% EMCOnTORBIEEEEINTEY, NEL-
TIRAEALE - REFENFERICE TIRIT LN Tz, T/, BEFHOFERITE WS I X TIFICEATIZA
B L BBEHLBEEDRCFIZI) BT 54 L EHRZ HIETHEOBKR Y L5 TRENLHEL L
2> Tz,

§6. & #

WA =2 b7 ) PHIREOBBEEH THEON T 5 AAFHEOSRIE Basic Science for the Health
Team i3, BRAREDAFIETH Y, £279—, 91E, L% >TWb, BATHELN T 2HEHLERITD
WY, L, EWE, 2L TELE REFOPREL AR EEB LR, EEL T8 80T
EPDOERE TR FIF 5N TV IEB 7263, WEHI2IE, [LFH9205E, 7 L T4 - R8T
»Y, B, {L¥F, EWMENETNONEHFHRITEY EIF 5T/, F72, Basic Science for the Health
Team THRNLNTWBHED ) b 3BT H 72 5273, WS, (L3, £WE S EBEOLFn
FRETIHNLNT WL > T2NETH 72, HR2ONEICOWTIE, BEROERENF#E DL W
M7 SN THY, Basic Science for the Health Team Tlf, ZAUCHNTHEBIBETH-72. L L,
Basic Science for the Health Team D139 B ANHBIE L )  EROBHIEE L BIEND H 2 FIESEH
Bl Z<AWTHAINTEY, BEEZHOZECHEHLART VAR L L > T,

& E XMW
1) I 5R— b RECEEEHE A5 1 9EY, R E¥Ek (1987)
2) MH R b REBEEEHE B2 ¥, KRR EREE (1987)
3) R CHEW M REEEEHE R AW RReH E¥ER (1992)
4) WMEF R M REEELEE TS AL - ik, BN EETH 1987)

(85)



