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A Study on the Instructional Design of Software Education
Based on Backward Design Model
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Dept. of Computer Education, Seoul National University of Education

ABSTRACT
The purpose of this study is derived implications at software curriculum development utilizing the backward
design model. In this study, we developed ‘Algorithms and Programming’ unit teaching plan based on backward
design template. First, we have derived enduring understandings, essential questions, specific knowledge and skill
on ‘Algorithms and Programming’ unit by considering the goal, content, achievement standard of Software educa-
tion operating instructions. Second, we developed authentic tasks using GRASPS technic and holistic scoring
rubrics. Third, we developed 7 lesson 14 WHERETO element for effective teaching in ‘Algorithms and
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Programming’ unit. Fourth, we investigated about the effectiveness of the development unit based on backward

design. Backward design could be useful of developing curriculum unit and lesson plan at software education.

]
th

T

al 7

TH

2~
T

=

Aol 48

=

=

stod, o]

°©

af

S

o]

O!

He
il
o

=

el

A=

Aol AA

Edo] ngS

hA

2015 707 nsag e A

LI
L

}
tem 2018

S

S

=

3T
it

L
=

—~
o

)
B

n
—_

3}
=1

B

ofl A
E9)

ox

E4] o]

ox

o] A&7 A7AA 9] &

be qhiAEA A

°©

3l

%

FEE)
[e)
RN

g

2015 70%

p
L

)

iy
o

o

SEEEE

=
=

B
2 1w skES AAHeR AA

p

L

Al7F vrehdTH2).

j=}

Wiggins¢} McTighe

9]

2 jAHesteE ws

=
=

1]

=

A

o

Al

[e)

T}

19
=4

a1 9

S

Flkel @y 7

THeE T4

s
E

p=}

=2

Jol mere =

4 o3

A

=

)

&

A= F57]

ul
o

[

o ol

=

FAE

°;

°

i

o]

aFSATH 1410151,

S

pd

A A

Z

e AdA At mEd f-2uel 2009 A

2wk 2015 7

=K

e
7+

ol

oF

o] wate] of

JE

Sl Al
5}

Ly
a

Lol A

)t

ol ¢

]

9lojof 3 AL A= A A

o

il

il

oz

B, 20154 104

S LR

“

& el o

ATH6) Ees AF7E Azl oA A7
=

A

ol

3

°©

A1
o

i
ol

Of-

=

)

B
o

B

B

T7F ABEA o T 14

foh 1 gree].

)

Sol Ba

)

o
=

2

[e)

ofp

B

ol

A 2ol o

=

wg)

L

L

3kt ol

S

A



= Mo g
IAUD.:.JI
i g O T AR T
= E 2 PRI ETE
ﬂ}%,léd_s‘ o 75
Bl ﬂ%ﬂ?w.ﬂ?mﬁz_ﬂﬂ b XX N
A a mﬂwﬂ%ﬂ izlfoﬂ;ﬂijgaﬂ
= itﬂq7ur§ a?yzéﬂ%@ﬂkzwq
=3 Ei@xﬂjmﬂ W R oo ﬁe%ggso E T oW
= T o .H@Eq@ﬂ ﬂ@;ﬂ, o ygw%ﬂ WS
Xl ‘DIXL SCy z,*l N I~y ATxoku o B
< l " B X ~o <) ﬁi w u.__m T o - s Q & zo X DT Pl B oW w
4 ﬂﬂmqqukﬁ naﬂ@@m%a%o;w wanﬁg%g
= — J o = —_— — ~
— ﬂz%wfs?ar..mb%@fr@ﬁmﬂ %%mﬂzﬂoq ﬁegﬁiﬁegw + = 3
a ,iuﬂiﬂ1KTm_@% %%zg Db ow M Hﬂaﬁﬂﬁflﬂ trew
M_ T @Wﬂﬂwazogem_..mliﬂﬂuiﬂ%ea7wﬁﬂo1 ﬁ_.ﬂi,zoﬂaom Vﬁ#w@q]ﬁ
st = W oy N = 1 , T T <A = el N ° =
R o H_vJ- ‘@loll J_HMA L‘_‘.nno P UOM
s mgﬂewwm}ﬂﬂawu%,zm@@%nﬁwzo @%wmwﬂﬁaog N T T T
o aoa;]f X E° % O T o E e T Mo T
w| g Z#E 7&40?&05 M%mﬂ o)) o o ‘mvlwlu_.__zluﬂ of X° gr ATOﬂEga .ﬁa MV_IWA - LEE
H ﬂ&mm]%oawuﬂwbﬁog.moaoﬁhmm%ﬂéwrorww 5 d T w2 Pylmurrﬂo
< ]Wﬂhwoﬂez% Xﬁﬂ]LEEAuﬂ_ﬁ@%i T Eamqrog@o 7%9;&?
. qﬁ%lﬁiﬂd%aow1agggmamﬂu STV SpBy s
0 @Aonwﬂiﬂomgﬂﬂywawwﬁ% iﬂggnﬂzmwﬁgg 5 w%ﬂmozm
~ o — - = 5 = — = o ; — N
Rr ﬂﬂo@Worﬂuimfﬂlmow% zfAT%ﬂ%iEMwaTm’otzm]% = W i+ ﬂvo,o,oﬂeﬂ.u
J%‘: o ﬁgasLXﬁﬂE](éL\o_ & _sh.ﬂo‘d_]ﬂﬁaﬂw o
ol AHAFHOIOr. ol Eo:.; }Urm]yloﬁ.ﬂﬂ71}lﬁﬁwmiﬂﬂﬁ\i/ mt,lm,.ﬁ anﬂul B0 0 LIAT.uAI
B0 ﬂ@ﬁo_ﬂumalhuﬂwﬁwﬂxoﬂ7}@dduim g mebc&rdu H Hko -
o dREE T @AImoulLonmM?éﬂﬂ%%wn&@1 = ToR G E
T < é_ﬁ]u]urocmwﬂur mamﬂ%@ﬂ ﬂi@ﬁro 5 oo
5 < A AmMiﬁLH_sov;b%pmmo1ﬂ Jﬂxxfa%ﬂ < Eﬂr@@
n FUTY l&lﬂﬂy] Bﬂﬂeﬂ.xlﬁl(ﬂovﬁl?wﬁiﬂ]ﬁuo#a‘m._ E El E_ ,Eutzﬁ.oot
" ﬂﬂo@.%moﬂg_i mﬁoE z1$7n7n£§o€ u = o
or B B < Ul & o oF WO El o W 2 = o F D =R
oF mozﬂmMEiv:ﬂHﬁo o) T MﬂMuuMﬂaa%aﬂu Zr ,Amumﬂ/li
E: Mﬁﬁgﬂio_ﬁﬂmﬂg, - otﬂﬁlwﬂ.mo_i ~ %NF@;TM_
0 1 _ .
w;e_ifﬂmza%ﬂar T s 7 i)
13ﬂ.@ﬂi§%@g ?%?éag} ey
meﬂiﬁi?mﬁvpm@ T ﬂﬂﬂmﬂmeggvzﬂe4 R
lqﬂqaog]ﬂr.%%uwaﬁr th N = < o X J| -
G T 411%% ;&qouﬂu EEE T X T oo~
Heﬂwgomwéiﬁwciwﬁg wlnomEW%,mﬁ_uo_bc%ﬁ% mﬂmﬂﬂ%ﬂzﬂ%ﬁ
ok oF —_ == mo T o = "o o
?ﬂwflzx?%giog aw;.7ﬁow%xﬁo fEgg=c gézoﬁaw;umﬁiﬂ%
i T T T o ® T o E A w.%;ﬂyb: = B E R
ﬂo_lrLAowﬁ;oﬂH@ﬂHuEwr %mqanﬂloﬂHOATlo»ﬂ_. .n,nnuolrﬁzolr <
s B mﬁ%xz_n < = F B oo T T R w b P _sm1r71ﬂ
qurmmabcauﬂng%ﬂﬂrﬂ 5 A ﬂmﬂowﬁmmﬁcdweﬁiﬂ %ﬂ%ﬁ#%cobmowmi
ﬂrbﬂdﬂﬂlo otﬁ}bt S ~ aﬂﬂbu%cmuﬁumukoﬂezw ﬂ«ﬂﬂﬂzﬁﬁo_{ mulﬂ_]m_.o_
788 T o @ B S W ol T = %imso i
K ,ﬂ??@.;x = or o w_%a&ﬂﬂﬂaﬂﬁfl s 25 4<Lm1m
o ol LT CRN L x71u].1bﬂa_l T ;qufﬂ;wmcqw
ﬁLo_ﬂﬁo 1__/l]mmiu off H = o#a,olm_ﬂxew‘m,o_uﬂ“o]oﬂéﬂ Nﬂﬂ@ﬁ Eaﬁc NJIHAI
%ﬂ%#% ﬂuﬂ%ﬂ oo o Ea[rxljl%%zfaﬁ Y ﬂmowrNﬂ].a1
& E_xlojEA = T S = 3 3o vaﬁﬂﬂyg g ol g
1ime&|ﬂm_| o or T o e ul (= 2 _.mmﬂgamﬂ]]ﬂ N Qljl_aﬂﬁﬂ,m,h[]sa
K m < ﬂozovﬂ?oﬂ oF I 2 B ﬁo%lxc_;ﬂJ T
1 oo h a & MR TeR 0B L }qo_%yr}
ET dlﬂE_ = ol o&.i .A]a]r‘_} EL PuﬂiEﬂLﬂomﬂergx
Gl B or 4_ ﬂuoﬂeﬂo . a 11/.|1m| 8 Ko = &8 xo B
F < ;O P o @ﬂu%ﬂiﬁa oo s h_sﬂqaﬁo
A Y ﬂaﬁﬁxiiﬂllﬁ ﬂlaf.s%}egsmoﬂ w
2_ i:i:_imﬁ?m?%iq? -
—_ g ! T, op X
= _!” M e 9| w ) M ) Mo ars %o o ] nLAL T ofp LE KT =
ﬁ.L|Lﬁo A;oxx_.m_m ]Lll]rbt}ou#
s B M = ol = 5 o) of or
SA%OIﬁE*Eﬂ‘ulMH‘WL@ﬁJIZ W ER
o o 5 e o =)
Urm,o|,|~o_|%7 dl%ﬂ \/@lﬂwa
° 5 aﬁlraidﬂu Tor
IOr.L;owraLln
;o_lmﬂtxﬂ.m.onvfﬂm_l
4o & gl
ER



41?2 EI'EJSIEE%QLSL," _Ll_-:-E-X| X‘“‘lg—_'l._‘l X‘"45%—

2.2.1. Hi2t= Z 3ol &l

A WA GAs Alebe Ade] gl

ol slof sk Aol FAAE W £

3] = Aoty Wiggins =

oulE from FE, Heo] teAde #HoE FiEst
| S Hof ¢

tHISL olsl= of= A9 33&

fa
o b i

-2
=
(@)
o
i
=
D

I 7SS e WA g, A )

Ae THOR FEAE AAY Veg F53 A
o F8 AAFE AA ol =gt ol A&
ofg 4= olojof gi7]. M= HANAE FHE
A7l Y3l sHEe FAEl e EHa F&
otolt]o], /iy, A&l o]l G5 A o] 3l (enduring
understanding) & FZ3t3L, o] & FE9 FHEE A3
A FAEY] BT AnE FXeH T UEom
Shllste= A s AAE Gl A TE

A5e] Solol shi= AL, )

7I's& A FTHB]

202, A8 J1s8t A AN

o

Ae sFArEo] 1dAlolA A &3

= AL AT F e TAE NdEke
t}. Wiggins®} McTighe® WA} 33 AE
o A A FHE ageofr ke 7}

Z3AE S Ate it e

uwor

3, 4) BHE A3 bkt 5) $ERA A olY
S st 6) 2a2e) AluatgS v 42 glojol 3
t} o] olaje] =W Bloome #4, #& 3%, #H7}
o] mapA Abagel s Feehs). e AV BE

-

Ao £dE 225 v FAE A GRASPS 29
& ANGAT. FARAL SEAE] AATo| g
g 4 A+ A3H(Situation)ol A olH & E(Goal)E 71X
o FAEL] Y S FF(Audience) S L FFHA
=4 9 &(Role)S WolH 7% (Standard)ell whel A}
E(Product) S THEAUE FA o=z sfdHr) o)g

Fo@ AL SAEC AU NS 53

d

7 =
3lolst= Aol o]+ thekdt Hrp WhHow Azxd &

M= AA A WA GAE G A A
of g5 g5 5S A A Al &3t
T FEEEES 9 UddA AAHCE Ard HQ
7} 9o Wiggins$t McTighe: st&8% AES

_cH
3 WHERETO WHS AASHATHI4L ol #48F
E2 1) st Eo] ©le FFH Exet 59
o1 o ZAL WA & T2 ohfs)
(Where, Why), 2) #4& HF 21719 (Hook), 3) ZA5
3ol ok A4z Fd =4 s

Hy

4 4
o T

3L(Equip, Enable), 4) 4] ofo|t]o] &S thA] 73|
B3 v st A % 7 (Rethink, Reflect, Revise)dlA 3}
i, 5) A2 AEE HUE = 9l 785 A
i (Evaluate), 6) 4 7HAMdel A, As, Sl A
ghet W o2 theFslsla(Tailored), 7) o] 3l o3l
g A3 & & AxH 2% (Organize)shi= Lyolth
S5AE AZsr] GAE Tl Sl g
o] vhget Wt AFsle] A

_%
RS moFORA Sere] AoE mua,

Ly T«

drgstal

3.1. AZEQ0 W= HF

E

& 9% mAL vk AT OECDY PISAY
| a7de gue
Hans Z4ste] Adstn gon, 97, v, 9

ARE SolNE 2ZEdo] WEL AF Wz
ARele] stgse de Asteln AL oo §
QU AE LA AxEdlel L% 713

3 e

=
Aedd 5 YRR ATEYO] us &

tlo
=
o]

A3



o
2

of
ofr

ﬁd
&

H“w—‘cqo

of
Lo do O

o,
N

==

=

E?_,{' CE{O

o o
o3t
S WK
" tlo o
do N o ot
o FN

ST

{o

~N

==

ox o

=

Ho
o

HEot AZESOf wito| wadAof et A 413

<Table 1> Software Education Content Framework

Elementary

Domain School Middle School High School
*Me and soft- ¢ The importance *Computing and
ware of utilizing the Information Life
eInformation software eInformation
Ethics eInformation Ethics
Life and Ethics * Operation of the
software  Configuration of  information de—
the information  vice and
device and Information
Information ex-  Processing
change

e Experience in *¢Type of in- ¢Representation
problem solv-  formation and and management

ing process Structured of information
¢ Experience al- ¢ Understanding ¢ Practical compu-
Algorlt(? gorithm of computa- tational thinking
ms and . . S . . B
Program Experience tional Thinking e Practical algo

ming programming  * Understanding  rithm
algorithms e Practical  pro-
¢ Understanding  gramming
Programming  * Problem solving
and programming
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Computi ¢ Computational *Computational
ng and Thinking-base  Thinking-based
solving

prob- d problem solv—  Convergence ac—
lems ing thinking tivities
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<Table 2> I|dentify Desired Results

Stage 1 - Identify Desired Results

Established Goal
Student can

e Understand a given problem.

e Simplify a given problem.

¢ Describ in the order for solving the problem

e Address the problem of the proposed problem solution
and the method of improve.

¢ Understand the concept of the algorithm.

» Express problem solving procedure using sequence, re—

peat, select structure via

e Understand a simple algorithm by activities.

picture or symbol.
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<Table 3> Determine Assessment Evidence

Stage 2 - Determine Assessment Evidence

Other Evidence
* Descriptive

Performance Task(s)
Please make automatic doors!

We try to create an automatic door | Evaluation
to the school entrance(S). Doors | * Informal observation
are made, but the software does not | Evaluation

exist, so automatic doors does not
operate(S, R). Let’s design a auto—
matic doors program for students

Self-assessment
* Record the learned

. information  and
to take advantage of convenience estions
automatic door(G, A). The design d L.

* Presents criteria

have to show the automatic door
operating procedures(S).

And you should solve the problem
that unfinished software program-

for the task per—
formed in the form
of a checklist.

* See the hasic elements of the programming languages.
e Make equal to a given program.
e Create a program by modifying the given program.

ming about automatic doors made
of educational programming lan—
guages(P).

¢ Create simple program that I think.

Understanding(s)

Student can

* Be simplified by structur-
ing a wide range of re-
al-world problems.

* Order for problem solving
method.

¢ Understand programming
languages and basic
elements.

e Implement algorithm to
programming.

Essential Question(s)

* How can structure the
problem in real life?

* What is the method of or-
der is a problem solving
method?

e What are the basic ele-
ments of programming?

* How to solve the problem
by programming elements?

Students will know

¢ Problem structure, sim-
plify the problem, algo-
rithms, programming ba-—
sic elements, practical
programming

Students will be able to
e Data analysis

* Abstract

* Automate

FBA A gk Brdet ANFZe FAE A
7] $13] <Table 4>} 22 #4421 FBHS /s
At

<Table 4> Performance Task rubric
Domain Excellent Normal Needs effort
The problem  The problem Do not struc-
was clearly was struc-  ture the prob—
structured and tured and the lem and the
the problem problem problem solv-
Design  solving method solving ing method
using the flow-  method using using the
chart was the flowchart flowchart was
shown was shown. not shown.
systematically.
Modified in Modified in Modified in
Program  accordance accordance accordance
ming  with the prob— with the with the prob-
lem solving problem lem solving



method, a un— solving method, a un—
finished pro- method, a un-  finished pro-
gram was to  finished pro- gram was not
be functioning gram was to to be
correctly. be functioning.
functioning.
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<Table 5> Plan Learning Experiences and Instruction

Stage 3 - Plan Learning Experiences and Instruction

Learning Activities

WHERET Element

WIHIE|R|E|T

1. Causing the students’ interest by showing the case of problem solving via computational thinking.

[N}

. Introducing essential question, and thinking together about performance task.

w

2. not include a computing).

. Discussing about the method of abstract essential contents in daily life(1. include a computing,

. Demonstrating the representation process of problem solving via flowchart.

. Representing various process of problem solving via flowchart and improving that process.

Learning conditional structure using programming example.

. Learning loop structure using programming example.

. Demonstrating the process of convert flowchart to programming language.

L3 IENHOHSINN

. Programming the various flowcharts suitable for learner’s level.

10. Guiding the performance task.

11. Structuring the performance task by pairs.

12. Ordering the method of solving performance tasks.

13. Programming the various unfinished project that suitable for learners level.

14. Announcing the results and rethinking what they learned.

Organize

lesson1:1, 2 3 lesson 2 : 4, 5

lesson 3 : 6, 7 lesson 4 : 8 9

lesson 5 : 10, 11, 12 lesson 6 : 13

lesson 7 : 14
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