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TR, YU AR—VETOOHEN ) F 2T 255 LTEBY, THICEbE, =4V
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xR TIIRT

KTRTLHIZ, ANV F—&IE, FTHETERERLIANVF -FH, BEXOHIT
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=7 “Spectrum” DIRIILF—2EANBTDER

¥R ENTH Hyt, RO, /NEICH
HIcC TRl & AR o BIfR
7C.5 BAMIE (Feeding relationships)
HITl TIAVF -G
— 71.1 1%»#—&%&
71.3 FAEES = AL F — &R
71.4 ALY/ Rl IV SB
Hitd Eoamfi
7J.3 HAD I AN F—
HITA £ L
8A.1 YL T AV F—
HITB -
55 8 AR 8B.1 EO X VMBI & % D D2
ST | gk & A
81.4 Tk - KRBT B BT A F— DfRE
815 EDINICTAINF—IFHELEDLDN?
HIGT IANF—LEBER
o2 91.1 IO Z EZRATHIRT, EDLH)ICZANF—IEBRT 200 ?
91.2 EDEHICERIIZANF —FIEZZ LD ?
91.4 EZMOLRBIRERLANVE —ZHFTRL0H?

Activity 71.1a The eight types of energy

% 1 looked at page 106 to help me with this.

Draw lines to match the type of energy to its description and to
its picture. The first one has been done for you.

Type of Energy Description \ Picture
Kinetic Energy that comes from the 23
Sun or a light bulb and we can ! E\ =
use it to see, using our eyes. i é/; ;// 1§
K
Elastic potential Energy stored in a fuel, l | /_ L} |
for example petrol or in a battery. ,——i s

Light Energy stored by being high & E:'
up or by being moved higher up. - -
Electrical Energy carried by any | (==
moving object. | [20.9
i 2 = nesy (e > =y
B1 EIRLF—HEOEBMEEREHUIDITDFEDH

(Hi# : Spectrum Grade7 (p.317) £ 1)
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o RO T AN F— DM OWIE 2 il & RSB TE 5,

1| e THRINVF—Df4 FEHOBENICOWTRESOEESRSTLZENTEX L,
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ENTED, (—HRHHK)

T4 | « EYD2OD T AN F—DHANZDOWT, KRBT OAEFEDENRDL Z ENTE DL, (— k)
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814 | o WIZ X Bl - JARIZBIT 2 T AN F—DIRER AELEPBRRDE ZEHNTE 5,
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o BRI BEEDEADA T AN F —DIREDEF N TH L Z & & REEGTOEED G %,

N2 | EBIC B HEE L T AN F— OBROET L&, —HOEEDIEHTE 2,
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oLg | @ KEBGTOEGEN, — MBI DT RN F WA LNDZ EHTES,
B ROHDT I F— DL R AR S 2 AP~ L RO B & b % — B fE
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oLa | * KDL, BAOT AN F = b BAEIEY B HEERIIL. AU E YRS Y
A B OB VT AT D LT S,
IOV TEBT 5,

Spectrum Tld, HfEX 2R - BB L ZOAE - —IOAERED 3 EEIZHT, 22 hok
FEDFETNE [FHEHE (Learning outcomes) | Z AL TWb, TAXAIVF—SICEL T
B DFEBRIZONT, L8IIRT &) B2 % IN T2,

@54 2 “Science” DIIHT

WIS, HEHE B KS3 Flo#ktE “Science Bookl~3 (Collins)” #Hfl& LT, T4
F—EICET BRABNED ST 21T 720

ZUTE B E, Byt [mAVF—, X, Nl TR, ENZIVIERTT [ T4V F — Df5E
Energy transfer ] 2SiXE &ML TWV 5, FHIZ, AV F—DIREIZE D B 5E DY, Bookl & [ L
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Tracking energy (il seve | m—
transfers e =

| A Sankey diagram is used to show
. wanmg
10 show energy transfers

the relative amounts oLenergy - We can compare the amount of energy used by different types
tramsferred by a device. The width of  of light bulbs by measuring the amount of energy that is
each arrow shows how muchanergy  SUPplied to each one using a joule meter. A joule meter can

e be connected to the electricity supply going into the
FIGURE 1: These events. istransferred. for example, the -
- T s different light bulbs. Compare the amount of energy used by a
ener £ light bulb below
Drawing gnergy transfers " hebphec i w__"‘ standard filament amp and a low energy light bulb.
 the transfer model, the energy is located in one place.

electricity and transfers 25 ) as heat What do you notice about the amount of energy supplied to

When something happens it is transferred to another and 75 s lght. The widths of the M;“:.Mww P
ace by a process. ~ output arrows show these How could you find out’
nergy is transferred from- \\ proportions. How could you find out which one transfers most heat
@ ooy o

finish

start ,

[@‘I’ e > @
electricity

100J /

@ 1

e e L ~— e —
following energy transfer devices.

he Sun to the leaf by kght
The weight kifter transfers
nergy from his musdes to the
»ar by moving his arms. -
1ow do we track what happens q

energy when it is transferred?
t 5 useful to be able to draw a

toshow how energy is 7
red. Thisis called an,
\

transfer diagram.” |

Input and output energy

nergy is transferred to a bulb by electriity and then from the
4lb to the surroundings by the heat and light

" ot ) a An electric drill that transters. 500J of electricity into When you are asked to draw 3
mains srroundings 100J of heat,100J of sound, and 300J of energy stored  Sankey diagram in the exam,
(o s -
. b A diesel car that ransters 5000 from fuel into 2000J of  # you need to draw Sankey
—————————————— energy stored as movement, 1000J of sound and 2000J diagrams to scale (you will
TIGURE 2. How s energy transferred by a light bulb? of heat. often be provided with
A television that transfers 300 J of electricity into squared paper to help you do
) write a sentence on the transter of energy in: 200 J of heat, 50 J of light and 50 J of sound. this) .
aanoloctrical dril b adiesolcar ¢ atolevision |} 8 For cach device in Q4, say what you think happens tothe ::‘:‘Mm::;w' bk
[2) Draw energy transfer diagrams for the following. onergy transtorred as heat. the examiner will be
On each one label the useful energy transfer. checking that you
aatelevision b ahoover ¢ akettle understand that energy is
@) For each device in @2, say what you think happens not made or destroyed
1o the energy that is not usefully transferred. during an smergy tramsfer:

Why do you think this is?

K2 “Science” Bookl M TR F—DIEZEDEH| DR—D

IV F — DIRED B © Tracking energy transfers| &\ 9 FRETH L72/MNEICE L TiE
EnTwz (12,

B2 1R /PHIE [ T AV F—DIEDBH] TRIAVF-DRENH L TH L AL -
TIThN s Z L DLk STz,

IANVF—DEEETIVICBWT, TAVF—EHLLINIEI N TV D, fiIhh7H

&L, D70 RIILo T, TANVF—ZFIOETImESNL,

(Bl1) FIZE 5T, ZARVF—IZRED SHEMOIEI(GES NS,

Bl2) A ) 7T 4 TERFOREEZIZE T HALS/N— VT A F—
PrESN D,

CDE) BIANF—DIREOKT X BIT LI [ZANVF—DIRED YA T 7T 4 (en-
ergy transfer diagram) | & W) EZFNERNTH LI E 2L TS (p.116)s = DEFIE
RO &) HES R S Tnwiz,

IANVF—DPEETLEE, TANF— IR E TV LI NED L) ITERFT LT LW
TLE)o EDINIZZANVF=IMEET LA RTIE, ¥4V T7T74 (K) 2HCZ
EPEM T, Ihr, TANVF—DEEDSA T 750 EHFUE T,

33



I - RN B B T RO F— A OB AZ oW T OWE~EEDF L 3 b -
K% 2T, BEHGHE, BETAREEEEAL LT~ U6 2

electricity
in the

surroundings

K3 IRILXF—DEEDRDEH1 (“Science” bookl,p.116 LL))

ZOIAINF—DIEDT AT 77 LAOBMAEF L LT, H3ITRT &9 2EIRICESA
NAFHRD T AN F—DIEEDOHARENT WS, M3k, BREVBEDSEBR 2 {Eb > T
BERIZAD . 2Ok, B I > TRBIZEDAHTZ2RLTWE, BebzzhehiT
PATERTSZET, BRAIANVT =D 200HOTEOT AN F—12EHBINDE L 20
HWILLCTWwa,

IANVF—DIEEOHPIIBIF 2 HH I, TAVF— AP RV F— BIIEHR SN DB,
SOFRIZHLBEREZBIE L72LHI, ML TZANF—OLEWHPIRI 5 T b 0%
AFEICER SE5 X912 LTy EEPEANIZEZONSE L) ICREL TWAETIZH 5,

COHERETIE, SOFAT 7705V AINF-DEEORFXROLUTOLH %

{7 I ATRE STz,

M1 UTOa~cllBIFDIANEF—DIEEIIDOWTLEEZEE L S\,
a. BRI b. T4 —EIVEHBHE 7LV

M2 TANEF—DIEEEZTATITL (M) IZEERLE SV,
a 7Lt  biEEE o RhA

M3:EM2ICBVT, AHETRAVIANVTF-DIRENRE 72D DIMAr 2 G257 &
Vo T, BEFDLNIZERTDOTT

FOZBMTIY EFsn: [EBA RV, T4 —E¥IVHBHE, 7L E, HEE L2rA
BT RTEROHFELRAETHTOFIZH ) SN2 DO THLDOT, TANF—OLEWEALEOHT
ERBLRT Ve T2, FAT 7 TLICHEESRTIET, BEANRIETERASEL I EHNTE
%o

X512, F#EEETIE, ¥ =41 727724 (Sankey diagram) 2SS N TW5b,
X =FATTILAEIF, DEL LR, FEOTEMOREEREIT LI TH L, T I T,
IANVF—DEMERT7ZODHDE LTHOLENT WS, FIzIE, 3 F=F AT 7 T4
UTFDX)IZHEEI TS (Bookl @ p.117) .
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start finish

light @
electricity

K4 TRIILF—DEEDORDEH2 (“Science” bookl, p.117 &kV))

100J

PrF—FAT77T70E TANVF-—OMHEEZRTCOIMEHINL, £LENno
KEIOWEIE, BEINDIIANVF—RFERLTCVD, FIZIE, TAVF-HEOHNE
BRIZiE, 100 DT A F—=2VER & LTS S, 250 2584, 75 25 L TimE S L
%o BHBIORHOEL, S0 EZRL TV,

DX mHPEIT ) B m4@;5&i4777A%mw&ﬁ FHHLTWE, 2O
CE=FAT I L. REHOEE TAVF -8, RHOHG 2N % T AN F —DIREF O
BOLETHI LT, TANVF—DIEER ROKT 2 ATEIZEANIZ520 0 23 (FHHT 5
bOLLoTwh, T2, SOMEH VL ZLIZLY, M4DEHEIIBWTIE, ZAVT—
D VA DFRTE LRV > TLE ) L 2 MEMICEFICHEBRIELZ ENTE S,

FEOF v 7)) A+ (Book2, p.162) 121&, [FAl, B FOMEEOB/BET, TRV F—
DILEEFZNOEDHEZDLZEIZOWTHAT LI ENTE L] LW IHRERDH L, 2D LD
12, TANVF—DEEOMEZ VT, B ERDEEDEZTPBRISENTWE, FOFEET

EROHEEZ BN L D0, [TAVHORFIZZNL 2B LT ANVF—% %5 (p.138)]
EENTWDE, F72, RO TIL, BIRICMS L XMBEE T2 L2281, [£ < OBEFILH
IANF—ImESE LN (p.152)] EFENTWA,

HT~954ED “Science” R ENT T ANVF—ICHTLIEEAEZERIIIRT, 2212
AT LI, BFETHT [ZAVF -, B N PRESNTBY, LOFHETHD L0

SYTANF T 2FFPREEINT DS, T2, HT. FIFETIIIEILE LT [T
ANF—DIE] PREEINTEY . FICE[MBICET2NETIAVF —OarHw S
NTW5be EWHFIZBIT LT RVEF—DFEE TR, £ 7FFETHERPLEWHEEIZB TS
IANF—DIEEDEEDIE,P N Tz, DLED X )12, “Science” Tlk. T ANV F—I2DW
TOFFIFICERICHAT 2 5H THRON TN L Z 5505,
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e TANF - DRk 4 R IEHE
e THRIVF DL
e TANF—DIEEDTN
o PRER & 12T A
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o SR L HTRAR
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e KBS OESIIAL AN F— 2B EE 5N,
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Vo BERIEITIRFEEESR, ZOMIE. WER L THAEIH SO T RV F -2 1(x
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A Study on the Introduction of the Energy Concept in Elementary
and Junior High School Science:
An Analysis of The National Curriculum, Science Textbooks,
and Teacher’s Guidebooks of UK

Natsuki ITAHASHI

Summary

This study — with a view to finding a better method of introducing the concept of energy in
elementary and junior high school science classes across Japan — analyzes the characteristics of
the National Curriculum of UK (1999) and the National Curriculum Draft (2012), as well as
science textbooks and teacher’'s Guidebooks at the primary and secondary levels. As a conse-
quence, the following findings were obtained:

(1) The National Curriculum (1999) positioned the concept of energy transfer as one of the
pillars of the Key Stage3 (= grades7-9, 11 to 14 years old) content from grade 7 (ages 11-12).
The National Curriculum Draft (2012) uses expressions related to energy for the content re-
garding plants and the human body at the primary level, but also states that, for grades 1 and
6, the use of expressions related to energy is discouraged in teaching. Thus, there is a change at
the primary level regarding the use of energy-related expressions.

(2) In textbooks at the primary level, those for the sixth grade make use of expressions re-
lated to energy in sections dealing with electric circuits and food chains. However, in the teach-
er’'s Guidebooks, the content of “sound” in the first grade, and “electric circuits” in the second
grade, are also written using expressions related to energy. From this, it is inferred that, in ac-
tual teaching contexts, expressions related to energy are used from early grades.

(3) Textbooks at the secondary level utilize diagrams, or Sankey diagrams that’s like flow
charts, to discuss energy transfer. The introduction of the concept of energy transfer using such

methods may also be effective in Japan.
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