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The Effects and the Development of Backward Course Design

in the ‘Biology and Environment’ Classes of the Elementary
School

Junghwa Ham - Jaecho Sim"
Hyorim Elementary School - 'Pusan National University

Abstract : The purpose of this study was to develop understanding-oriented materials based on backward
course design model and analyze their effects on ‘biology and environment’ unit of elementary school
science. Backward Design starts from a specification of learning outcomes and decisions on methodology
and syllabus are developed from the learning outcomes. This method has a strength maintaining
consistency between educational contents-evaluation-learning activities and also promoting student’s
authentic understanding. The 78 students 6th graders participated in this experiments. Data was collected
using project activities, the science academic emotion scale and academic achievement. The collected
data was analyzed by t-test and ANCOVA analysis using the SPSS 23 statistical program. The following
major conclusions were drawn on the basis of data analysis. First, the experimental group showed a
relatively accurate understanding of the contents of science but they could not produce creative output
in two project activities. Second, the interaction effect of the instruction based on backward curriculum
design and science academic emotion was not significant statistically. Third, the experimental group
showed a significant improvement in the academic achievement of ‘biology and environment™ unit.

keywords : backward course design, ‘biological and environmental  section, elementary school science
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Table 1. Reliability of the Science Academic Emotion Scale for Elementary Students
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Figure 1. Research procedure
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Table 2. The meaning of WHERETO (Wiggins & McTighe, 2005)

ojo]

WHERETO 24

Where and why
Hook and hold
Explore and equip

W

e AteAln, A9 YE 27

SIA
=l

=gl

=0

S

A
n

E

R
3
ol
~
Wo
(=)
—_
1o
3
==
.ﬁu
~r
mMO
<
g
B
—~—
1o
=
o
1o
~
Zo
~O| .
~
1o
o Mo
T T
=
B o
= 2
NN
m.J o
ao]
c
®
e
£ o
m 2
23
L~
-
@]
[}
=
(O]
o
a5

zstet.

Al

stet A1 B7tel 71818

rg

g

Evaluate

folo

i1 A5,

Tailored

Organized




86 syst- Aas

Folgt SgEol G, Ar 2UUAE B w8AYe A Y8ESe watwgs

YFE0II, St Al ohgt Agoln), P: wmmgst AA T 491 AF 2

STAL] g AEZoln, St ARTA o & 2xje] of2 A Y5 =9 BYL A
Xt 70|},

st Grp|Eg oujstct. 39A = 2 e &
/\14 }EE A Y5h backward design 2o 9Jst ‘XY

()

Olr

WHERETO @40] o3} 314 AZe steick. 29 ©elo] 7A8el 28wy 44 Uge Ak

Ao A AFREl WHERETOC] °ju]2 FAlste  crea} zch
Table 29} 7},
2 Ao WPE WEIF mYof wiFol 2 1) 197 - digbe A} &elst]

Agt o] &Yl w&Igds YERHH Table 31} Backward design& AZ|7|Zoz2HE Z=Q o}
Zot o] @452 258 W] e & ojtjoje} &g ZmE Aol HItE A5}
o] W8S Wiggins & McTighe(2005)7F AAl - sl ZHede MAste mgaby 7ol A2udol

Sh WA= TRl Ao mep AT o, o] t}. olo] e} vlels Anrs MAsH o] A A

Table 3. Analysis of current 'Biology and Environment' unit by backword course design

194 - sfet= 23} $Hol(Desired Results)

AR = (Established Goal)
o A FHears 41 159 AT YEA BP9 5442 olslstit
o 34 Qdo] Qolg ory AEfA BACQ] =W Aut MEfA BAS 95t ol7to] w28 olsfstct

o]5f|(Understanding)
o AR Wl e A
BEA P2 Fasit

%0\'

85ty Aoyt  EAA A2 (Essential Question)

94?*@541741 B0l fAlslolo} o717

o AEA B gore B oA AFT 2~ 9 o AEA BHo] of 2219 4o 5 A
ojof gt
7]5(skills)
X]Al(knowledge)  AEA 24 7
o ABERA Qujet g as o XS A2 4 AF
« AEA BF9 587 o AEAN] X TS ot AY
o HAZA g4 99l o AJEIA S Wb RAL
o 2 F9 A<l o A2
o AEA B9 Ha/d o YAtAE U oAEA
o O A 8T & Qe ANE&sH

20A - 28 75t &7 AA(Assessment Evidence)

433 1tA| (performance Tasks)
« UEA Hdes 29
AEA SAAI= M%7

% Z 7 (Other Evidence)
. oBE PR YUY R S

327 - st dEa 29 Al=(Learning Plans)

st&8h 2 (Learning Activities)
EEH?‘ o =5} AYE| 2R

QTN A Y84 ] L BR
. W7 o0 WAE YU e
o AEO] BFE s A A7) U 2y




2S5HD E WS B TR el Cizelo) Mg &ur 87

Table 4. Academic achievement standards and inquiry activities of 'Biology and
Environment' unit
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Figure 2. Six aspects of understanding of 'Biology and
Environment' unit
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Table 5. Task assignment 1 of 'Biology and Environment' unit
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Table 6. Task assignment 2 of 'Biology and Environment' unit
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Table 7. Scoring criteria of task assignment 1 of 'Biology and Environment' unit
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Table 8. Scoring criteria of task assignment 2 of 'Biology and Environment' unit
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Table 10. Evaluation results by task assignment 1
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Table 11. Evaluation results by task assignment 2
oo A} = S} M SD
eyt 2: SAA 10.5% 63.2% 26.3% 1.84 593
Eg MEAS  QrAE U oJAAA 40.5% 48.6% 10.8% 2.30 661
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Table 12. The results of Science

BT $7 TR0 HQIE CiRplol g st 93

Academic Emotion Test(ANCOVA)

Sum of
Category Source dr. Mean Square F D
Squares
Main effect 4.776 1 4.776 .346 .558
Enjoyment Covariate (pretest) 114 1 114 .008 .928
Error 1021.178 74 13.800
Total 20009.000 77
Main effect .361 1 .361 .058 811
Contentment Covariate(pretest) 1.191 1 1.191 .190 .664
Error 462.652 74 6.252
Total 11007.000 77
Main effect 9.388 1 9.388 .315 .576
Interest Covariate(pretest) .002 1 .002 .000 .993
Error 2202.558 74 29.764
Total 42532.000 77
Main effect 14.144 1 14.144 1.225 272
Boredonm Covariate(pretest) 3.711 1 3.711 .321 .573
Error 854.658 74 11.549
Total 7162.000 77
Main effect 20.858 1 20.858 1.502 224
Shame Covariate(pretest) 18.530 1 18.530 1.335 .252
Error 1027.365 74 13.883
Total 6669.000 77
Main effect 3.478 1 3.478 275 .602
Discontent Covariate(pretest) 173 1 173 .014 .907
Error 936.567 74 12.656
Total 7395.000 77
Main effect 14.072 1 14.072 621 .433
Anger Covariate(pretest) 47.943 1 47.943 2.115 .150
Error 1677.542 74 22.669
Total 20413.000 77
Main effect 4.723 1 4.723 473 1494
Anxiety Covariate(pretest) 10.671 1 10.671 1.069 .305
Error 738.560 74 9.981
Total 5923.000 77
Main effect .973 1 .973 .092 763
Laziness Covariate(pretest) 1.113 1 1.113 .105 747
Error 785.548 74 10.616
Total 5494.000 77
p<.05
THF w4 A backward design A&t & SPISE 0o Y AJEjol T2t ShSEME B
dol 9 sHEEA e HRA FAQ 7tshe 4ol Tt T2uz A+ AuE Al
BFFe UAA 2RSS L 4 AUk 5 WA = @7 Al SISO st ot WAl
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Table 13. The results of academic achievement test between control group and experimenta

Pre Post Std.

Mean

Group Mean Mean Deviation  Differences 4 df. b
Control 41.03 72.33 21.668 -31.308 -9.023 38 .000x*
Experimental 49.47 90.87 19.943 -41.395 -12.795 37 .000%*
p<.001
Table 14. The results of academic achievement test(ANCOVA)
Source Sum of Squares dr. Mean Square F D
Backward design 2'7152.922 1 2'7152.922 25.585 .000%
pre-achieve 9479.481 44 215.443 2.002 .023
Error 3335.528 31 107.598
Total 530636.000 77
p<.001
Table 15. Learning objective awareness(%)
EER Ayt
Sk =X ke =X
ey amy oo 2% a3 oe SR SR s aa e
ot moip OTH ol 2ynh g B olnh wolnt it}
4% 9m
o1%] 0 10.3 38.5 25.6 25.6 0 2.6 10.5 42.1 447
[==vs
O]K]E' 5.1 12.8 17.9 33.3 30.8 0 0 10.5 34.2 55.3
EEE:
o1%] 0 7.7 33.3 35.9 23.1 0 0 7.9 39.5 52.6
L= g
EA 5.1 10.3 33.3 23.1 28.2 0 2.6 10.5 42.1 447
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