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ABSTRACT

The purpose of this study is to analyze the Life Science | summative evaluation questions
in aspects of Wiggins & McTighe's understanding. For this purpose, we collected evaluation
questions for Life Science | conducted regularly from 2019 to 2022 in 12 high schools in
Metropolitan D. There were a total of 4,289 collected summative evaluation questions. Based
on the understanding aspect analysis framework, the summative evaluation questions

'.) were classified into frequencies by year and unit, and the statistical differences in the
el understanding aspect frequency by year and unit were analyzed. The results of this study
| Updates are as follows. First, the Life Science | summative evaluation questions are focused only on

some aspects of understanding. Second, there was no change in the evaluation strategy for

a OPEN ACCESS Life Science I. Based on this, it will expected that the evaluation of life sciences conducted in

Brain, Digital, & Learning the 2022 revised science curriculum will be evaluated on more diverse aspects rather than
2024, Vol. 14, No. 1, 49-59 focusing only on the aspects of explanation and application. In addition, it will expected that
https://doi.org/10.31216/BDL.20240004 not only the basic concepts will be acquired, but also an evaluation that is appropriate for
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Introduction

Selje et m§ BE 20| shb 7o) ofaothMOE, 2015). TSHIALS €A 412 53] 73t
o] 712 7Hidol| izt o] 3i 5 71 Ad=5kal QA Th(Kim et al., 2005). o] wl] 2ot ARS0] Z425he o] sH+= Bloom
o] W23 BHE0|X RS Y= o] fol] Z5He] T Y=El(Kim et al, 2005), 0= AF2E siAlsH7L 2
I} A1 E A 5= 2o Y= o5& QJn oPE}(Anderson & Sosniak, 2004).

‘o]a 2k 7o} o= 7, 2 grolA] ol Sl 7, o] A4S 2 sofe] 1 12o] ool 7, g3
AFE 2t siA Rttt ofn| 2 ARGHTHINIKL, 1999). 13 & ofshh= Tes] A4} 7] ARk 7}
EX]31 g7z Ao ofd 1 o)d= oju|ghet. ThA] Tf oSt Zlid o] Wi 2shs oJn]E ok= A= Hol
Bzt Lol Eakalo| T, AsHA B85, AR TS 71T S Aol BRE A4} 7152
gk o 2 A 85k= Z-& on|sh= Zl o] th(Bransford et al., 2000).

Wiggins & McTighe (2005)= 0|31 S Sh5AHS0] YIS} Q1= oJn| & §35H= Zlof 1x|+= Zo] ofuz}
cloret Bl 4 2T Qs A4 715 B8aks Ak Sulsht Aejsi ek %, olae 3 71
o] B2 o|u]sk= o] ofLjz} Clefet 2 7hAl 529l 20| thWigeins & McTighe, 2011), TH/H 0 2
o] 2|} o] 3lj+= Ad " (explanation), 314 (interpretation), Z}-E-(application), ¥4 (perspective), 571 (empathy), 27| ]
A (self-knowledge)2] {4714 S 0 & SLE3H.

e A sk Ae ol 2w} ol 50 2K, A7, 99, ofolclofol thsl o] g HshiE e
3 2712 A Zolnl, A oJu S AT sk oA, olop], Molshs Hlolck H g X412 Az
2 4ol ut ot A Q) wiztol avha 0 2 F85He Selo]n], TS HgkAlo] 1 FHE gl A
ZJolck B'S Efole] 2T AATHS 483 4 Qs 58 L, FX|Tho 2 7] M4 AHale] 2A| S of
= 23], 218)31 2p4le] Afaek 85 o] milo] ojgi7) ofsfol sl AelekE 2| sHex|et olslE Hitshe

A] o}= 712 o] n| Sk (Wiggins & McTighe, 2011).

o] o]afjo]] tgt o A 7}A| ZHH2 o 2| A1} 7] 5 OIFOOPXIEOIEHEP LAk} sk Aol SA] A5
4= Q=7 o] QA ThWiggins & McTighe, 2005). =3+ o] sljo]] thgt thefet 342 %

A

- o B Ao 2 92 et 3t
S} WAFS 0] ZQ A5}k )= o]afjo]| tist thokst w4 v v} i 7} HiokS D]’%‘?—i 4> 1= 0| CHJung, 2023).

o ol A2} ojsfie} el A3 AFE A EH, Aokt a9 F3E FA(Lee & Kim, 2008), % =3

A(Lim etal., 2011), B7} 28 A (Lee & Jeong, 2014; Yang et al., 2020) 52 E3f| ‘o]sfistcy o 5}
F=B7F 580 Hlgo] 7MY =t 422 W23l Utk 53], o] 5 A= olsfiof thigh on] vz 9 &
HS BAsIA] 5l Qi) u:}a} ] 2 370l A= Wiggins & McTighe (2011)7}F AAIGF o]5fe] of A 7}
o & FRato] Priox g tstal QL olso] thet S E BA s H At st
g9] ol A& Y JHE wote A2 282 ¥ ol gk W8at wSE olojF=
2] o] ChBlack et al., 2011; Brookhart, 2004). T 18-A}of| A 37}= Y] 255 =4 oPc%
9] 55 =& 4 v 7P} o] Fo| A of fhal 733tk (Popham, 2009; Siegel & Wissehr,
2011). wW2pA H7he g Aol o PW}S&} ClEo] AfaLe} A3t 2] i AR A A7) HhgE F e /do]
ATHWills et al,, 2013). T2bA] 25 d7ol| A o] Foi 2| 1L Ql= 717} 7l del] Tt ofsf) &, o, 32k, A}
712 4] 5 theFst Hol| thst 3 PWW o] R0 A1 =7 HEA T H e /do] ik
A te I 2 AFe B8 SA 0 & vehtes Y @l digh olsi & Fall A SollA Yehthe o
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Analysis of Summative Evaluation Questions for Life Science | based on the Understanding Aspects of Wiggins & McTighe

o2 ES o= A 4 = A ete] 7|2 £YF 712 IEOITHMOE, 2015). A48 2t
SH 9] 82 Adrgatetolzt 73Rl A|of] thet 7HE2Q] olshie =] 7HA| Aol 2 adt Algte] =2
Aret R/ A, S5 Hadol Bash {4, 4ol A w97 51 AJEiAl et del tiet 7=
NS TREt. Al A dd2 fAls] /sl B.agH A ol U2 S-S 538l S5k, $59
354 HIALS QI8l vl eARS R U2 Al 2 7 282 ke 7 A S AR, e d=
QAT P Ak o] 282 =8, 7o 33T 283 thEth ool At} 19] 7ol tiRt
0|3l F-Fof| AYrg e} sf2 Aduko] tht ofsiie] 7|27} .

e 2712 WY1 71912 9 Rl ol o U Sl E4510
A g2of27] sfafol 2015 74 ko) A 0100 b A8 D5 AL
5.0 7} 25 Wigins & McTighee] o141 710 o) S48 Eol2 ¥ Ajslsich, w5t ol
o7k A S FAH 02 Al Bttt B AT SahA] Tl W7ho] dho], Algkel mkE ko) gl
chet 22 2 57he) Lol Wil chat 712 AHEE AAZ 4 912 Zlelt,

HJ

Research Methodology

Subjects
& Aol A= 2015 7178 et waabgol sigshe A ket I o) 7 &= tldez skith DEY
A 272 1270 a58Haol| A 201988 20221712 7712 02 AAIE FFEIAR) 7| HAAL 23S Rl st
At o] 5l HA] 044514 2 A WAL St e RolA| dstal, 5ol 2 F A o
S 722 T 4289702 FAIA Q) 7 2] A, Gl S Table 17 2T A= oF
1,050~1,100 £3o] *X'ﬂ Ao, A 2= A ateke] oo Thelo] F 3552 o= 7 Al oH,
gt 2] 24 ©helo] 1487711 = 7 ol = itk

Table 1. Number of summative evaluation questions analyzed n(%)
Year 2019 2020 2021 2022 Total

Unit

Understanding life sciences 97(23) 101 (24) 83(1.9) 74 (1.7) 355(8.3)
Human metabolism 170 (4.0) 155 (3.6) 136 (3.2) 117(2.7) 578 (13.5)
Homeostasis and body regulation 353(82) 358 (8.3) 393(92) 383 (89) 1487 (34.7)
Heredity 271(6.3) 297 (6.9) 297 (6.9) 356 (8.3) 1221 (28.5)
Interacting with the ecosystem 163 (3.8) 139(3.2) 172 (4.0) 174 (4.1) 648 (15.1)
Total 1,054 (24.6) 1,050 (24.5) 1,081 (252) 1,I04257)  4.289(100.0)

Framework of Understanding Aspects

$3E @7F 2] olal S-S BA517] Y5to] Wiggins & McTighe (2005)7+ A|AIGH AL 712] o]l ST
B AR e I ws by W8 245 Fatsto] 2452 A/ 53Ut Wiggins & McTighe (2005)011 41 #| A5
thz g7 232 olsie= AR, sllA, 28, T4, 34 A1 21412 6714 ftﬂ_i oI

B7h 2ol thit ols ST 2] 2A1E-2 Table 29F 2Tt AR EAE2 £ BV 282 Edz oA
7HA] olsl| o] sigsh= B7F w3l AN E FAIA o= LR Aotk £33k 357t el A= ol 39

mlm
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Table 2. Analysis framework for understanding aspects of summative evaluation questions
Example of summative evaluation questions
Which of the following is correct?
* Describe the significance.

* Describe each.

Leeetal.
Understanding aspects
Explanation
Inte rpretation * Write a historical biography.
* Analyze and describe trends.
* Use your judgment when writing
Application * Design the experimental process.
» Write down whether you need to adopt any lifestyle habits.
* Draw a graph.
P erspective » Compare published descriptions.
» Compare the differences.
* Write a discussion paper for and against the position
* Critique three different versions
* Write it as a role play.
* Write a reflective essay.
* Write an essay about your experience
* Write down what you are thinking and feeling.
* Write a discussion paper for and against the position
» Write down your participation pattern.
* Develop and write a resume.
* Write a self-evaluation of your writing
» Write about your experience.
A, B,
i

Empathy”
o] chal AR AIAI = A oof] L A] ofsff SRl

= 12.3}9] of| ] = Wiggins & McTighe (2011)7} A 3H oA ZmHoj| 7] 235 4
517] fIsto] AEuls HALSte *XW 179} AJAFete] 2] 21 47 9]
stal Qlok 183 AtRbEo]

Self knowledge”
is presented with reference to the study by Wiggins & McTighe (2011)

Hg =
e AR 2

5 AR 3 FS 2 AT, 1 25 ) £atel ol 20

&m0 thshAl 47 51 Bgho] o] 2ojzic}

e 2pgstol A
ks Telo)

67HA] FollA] “drg "2t
Chslu

=l
&, A7) A A e 313
ofojt]o' & {7} 2%
A 500 tigh Ulg Bg s 24
wAtA| of =Skt AAre}e] *X]ZP— 101 0]/9]
olslj ZHoll thal| oA] TFO= FF
AMEQ el T =82.7% OH, A4 x] Zotgrs Hke
Data Analysis
e G723 SOl AAE A= 2 5A19] Yl-go] skt ool el o= S/dH 749 el Y
*ﬁ7} o8 FFoIUTE ok oh o] o] ARt 2 SAE o= 24H2te] W7t 2o Utro]
A5t ol2 gt H7hZotol| theh 242 23 ERE2 7|2 = 513 E}
AR 7R AR 5 370 9] AlRto] Fuket & thAl ZF Tl 2571 9] Eoke FARRl e R A
A A EAS ATt U282 992%E LERIT 1A H 0 g2 ‘@A’ thelo] 96.0%A 1, | RE Tl s
2100.0%2] &2 Bt
201956 202271A] Aol whE Tl 7R 45 AR S olsl S 24 Sl 7| %5t £+
SRS A B o vle g e loh A B Tl ool S Rl =4eo] S|4 Aol =
SPSS 26.0 A 23S ARE-SLo] ) S ol EAIsH3ITh
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Analysis of Summative Evaluation Questions for Life Science | based on the Understanding Aspects of Wiggins & McTighe

Results

Frequency Analysis of Summative Evaluation Questions

2019\H0ll A 2022 A@7FA] AAIE A teH T H7F 29 F 4280709 Be Tl oo SO 2F
AR Table 33} 2 T W 7t fou e T o] 2 To] 148770(34.7%) 2 71 B
o2 ‘G4 o] 122170(28.5%)°1 o, “AYefA|2} A5 2Hg Telo] 6487H(15.1%), ‘A<l 22
AF o] 5787H(13.5%), g xste] ofs) Thelo] 3557H(8.3%)2] <=0 2 LFElstTE W7t -Bgte] o5 S
ZHE L%Oﬂﬁ ARt A8 o] S o =Rt ERE oW, Um ] ofs SHQl A, ‘WA, T, A
A A of| s G ot = A= A] ZUT

ols SH F A of| sidote B7F Z2 427170(99.6%) 2 SAIE HA| £ 5 tiFt2 ZFAIskL )
At o] FF=2 2, 18, B Y ARE A AARE S B0l M Z2 A2 11 2= FEo| AU AN H
gJsh= &0y 71, oI, 4 B oA & 2/dshe FEE HEolaL AU )<= Chung et al. (1994)

o] Aol Bldjo] Bok2 w, A5 st A7) 3IAF 7F E3)o] tiekrats P A o] ul-8at W

of EPE} AAE L A S2 Bl At 4= Qlok. ghH ofsf S1 & A& of| s oh= H7H 2 1871
(04%)=tll, 2 FehS 27 A/dshe FEl = HeFR: o]= Al 22 d&olu thastar, AA2Ql wet

oA ErHA o2 2| AS FET 4 Sl A8 o' o] Ho|7t dojueThE sHE0l A3 ARt HetE

Ly

s
kL,

Table 3. Frequency of understanding aspects of life science | summative evaluation questions (%)
Unit Understanding life Humanmeta Homeost-asisand  Heredity — Interacting with Total

Understanding aspects sciences bolism body regu lation the ecosystem

Explanation 353(82) 576 (13.4) 1,478 (34.6) 1,219 (284) 645 (15.0) 4,271 (99.6)
Interpre tation” - - - - - -
Application 2(0.0) 2(0.0) 9(02) 2(0.0) 3(0.1) 18 (0.4)
Perspective” - - - - - -
Empathy - - - -

Self-knowledge” - - - - - -
Total 355(8.3) 578 (13.5) 1,487 (34.7) 1,221 (28.5) 648 (15.1) 4,289 (100.0)

Analysis of Differences by Year

A et 19 7t 23] 6714 olal S & AW n A8 SHo 20 BRE L] ulie] ‘A
it A8 S0l A xto|7} JIEA S AT H tTH(Table 4). A 25te] of sl Tl o] 7} 23k A
9] £/, 2t v|AE2) Zfo|H, g atete] et Hh o] &5 o] 41 =t A W= 4= 2020 0]l
= 28.5%, 20190l *= 27.3%, 2021 F 0= 23 4%, 2022 0= 20.8%2] =0 & LETE, 0]3f] Z/Ho] “drg’o]|
s gote 7R R4 20200l = 28.5%, 20191 0fl= 27.0%, 2021 oll+= 22.8%, 2022 ol = 20.8%2]
O 2 YET ofuf Ax “diof| sl goh= Hl=4=0] A 2ol 7t gl A 0 &2 YEFHTHp>.05). o] sk
Z2H Z A0 sdshs F7F 232 20198 2 2021 Hol| A TH03%2 A A LR o] o]s Z/Ho| A
o] st B7F 2] A Rl oM FA A 2ol = UERA] 98k Thp>.05).
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Table 4. Differences by year in summative evaluation questions n(%)
Unit \BWQ 2019 2020 2021 2022 7
Under standing
Understanding life sciences Explanation 96 (27.0) 101 (28.5) 82(23.1) 74 (20.8) 2.666
Application 1(03) - 1(03) - 1333
Human metabolism Explanation 169(292)  155(268)  135(234)  117(202) 5485
Application 1(02) - 1(02) - 1333
Homeostasis and body Explanation 352(237)  357(240)  390(262)  379(255)  1.502
regulation Application 1(0.1) 1(0.1) 3(02) 4(03) 1.559
Heredity Explanation 271(222)  297(243)  297(243)  356(29.1)  6.157
Application - 1(0.1) - - 1200
Interacting with the ecosystem Explanation 162 (25.0) 139(21.5) 170 (26.2) 174 (26.9) 2.367
Application 1(02) - 2(0.3) - 2104
Total Explanation 1,050(24.5) 1,048(245) 1074(250) 1099(256) 0802
Application 4(0.1) 2(0.0) 7(02) 50.1) 1561

Aol 2T Tl
ARG, AE BE 2

A2 Aol 23t of| ] 7] 2] Zdgho] dojub= 1Y, AT 250l a3t ATPS] A
A7} 2y ol Eo] vl 2Py, S TiAL T AW 9 oAb A ot de
FEo| F=2 SA= 1 Uk Are] SATIAF ©le] 7t F8 Rl 4= 201913 00= 29.4%, 2020
= 26.8%, 2021H0Y= 23.5%, 202210l = 20.2%2] <=0 2 LFERITY, o]3) ZMHo| “dif’of gsh= 7t
HELsE SUSHARE o 2 Uelton A T oA SAI 2ol 7} 3 A thp>.05). o] 5H
= Aol sigshe H7FE2 20199 20211019 0.29%4] LR ™, 20201 7} 20221 of| &= A
| gtz B7F Eol AA=A] EUrt. ofal SHo| A8 ol stz 7t gl Ax vz
Al BAA 0 &2 [-oju|gt atol= glSITHp>.05).

$A Fol 2 Tl SR Mot MY, ekEo] AldA Hgo n]%]
o] ], AlFgAIe] F2et 75, A 7A T A S 2R B s 2 A
o] Rl Eol&, H| 50| Ho] 2 wiilo] 28 g7 WAl o = oftslr] 5o] e

o} P Bo) 24 o B Rl 4= 20210 264%2 7 Eo] A1
2022'H01] 25.8%, 2020' 01| 24.1%, 201901 23.7%2] <=2 & YEFSITE ol SHo| “di’ofl sigsh= 7t
o] IREOE R s A 5L A0 2 e oLy, A Rl soi] FAH o2 [oju|sh
Zko) 7} A TH(p>.05). olsll S F- A8l s Fohs B7F w3 2022191} 2021H0l ZF2} 0.3% ko] A&
=|om, o] & 7t AEr Rl Lol x| FAIA -2 u|gh xfo]= gl Thp>.05).

A T2 GAIA), R, DNA, Le] 2l ARe] A, DNA EA|9F Al 2G40 i)l A
e, A Ml g/ Tl A Lojuf= AAA o] 2ek} 514 Th, THAIEE o] S5t AR
A, A DAA fd T A GAA R LR, GAA o) A3t Rt o) Adol] oJEl dojuke RdE e
2T Qich ‘G Tl W7 B Bl 4= 202210 20.1%2 7H Ho] AA =1, o
of| 24.4%, 2021'A01| 24.3%, 2019'A01] 22.2%°] <=0 Z L}ERHTE o]3)) S 5 “AdH’of| sig-s}
=720 2 AeE $Ale sdstlon, A RlE 0] 5A14 §-2oln|gh 2ol 7}
THp>.05). olsll SHo| -8 of] 3otz B7F EF-2 20208005 17 230.1%)°] A= om, A
Rl =0l X SAIA o] m]gh Ztol= 3 U Thp>.05).

EfAlet A4S 28 T2 AYENA ] 84, ARt 7, ol 2y, AJElAl2] o x| S5t £
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o8 A2 T 9u|E F2 tF0 ik AEiAIe e 2 B B7F 27 RlEaE 2022'H0]
269%= 71 HoAl, T2 0 = 2021 01| 26.5%, 2019101 25.2%, 2020 0] 21.5%2] =2 = LERITY, o] )
ZHo| ‘Aol otz B7H 2 Hles7t iR 208 AEEE 22 £ O & AAH o) A Hlx
Fo|A BAK R qojn|dt 2tol= AATHp>.05). °l5l EH F 480l sidshe H7E w2 20210
0.3%, 2019101 0.2%7F A A= %] 2, 2020 2} 2022182 “4-8-0f] slidot= 7t 2ol gl ols) =™
o] A-g-of| st H7H ] A M4 A FAZ & [ofn|gt &to]= §iglThp>.05).

A akst I AA| S o2 AmEH, 42807 72 F 2022'H0] 25.7%E 7 B2 o] A=
3, TR0 2 2021 25.2%, 2019\ 24.6%, 20201 24.5%2] 40 2 LHERITE o]5f) 2 2 A o] slgsh=
B7 2 M7t iR 2o R A ¢A7F sdsiglon, A4 02 foln|gt &fol= gllthp>.05).

=W 5 g0 sgoh= H7F BT 2021900 0.2%, 202201] 0.1%, 201901 0.1%3 3L, 2020
+ AUk o] A = A= R4 FAIA [-ofm[gh &fo]= gl THp>.05).

Analysis of Differences by Unit

A atet 1 9] 7t E3to] 67HA] ofsf S 5 A 1} A8 SHof| A Tl 2jo) 7} Sl
3 2 9tT(Table 5). 2019 F7} 23 5 ‘A9’ SHo] s 5ok el 7239 Rleas A
24 ohelo] 7P WOk, v A, Are] EETAY, “AEiA|lRt e AR, A ete] of s
o2 A=A 2019\ B7t 7S] G Rl=s= FAA .2 Foulgh xjo] 7k I Th(p<.05). ©] 3l
A F Aol sligote B7F 2 4 A nete] ofsy, ‘Arte] S TAF, A wol 24, “UH]
A2t e A Tl of| A Tl Bl =4-0] FAIA f-ofu|gk 2tol= §i31THp>.05).

20209 H7F2% 5 A SHol s gote B7HERe Wle s Pt w5 24 dhelo] 7MY Ht
A, oo 2 {1 Ale] 24MIAF Tl <o & YRt Tl Wl 7HEAA 0 7 f-oju]gh &fo] 7}
UERTHp<.09). o]sll S - A& ol| s Fote B7F 23] B¢, 7 5o 24 Tl /A ol
oA T Rl =40 FA1 2 o 2 Fofn|gk xfol= §iATH(p>.05).

A]
3}
o

i

ANy Lo

o

o alt|

Table 5. Differences by unit in summative evaluation questions n(%)
Year Unit  Understanding life human Homeostasis and Heredity Interacting with %
Understanding sciences metabolism body regulation the ecosystem
2019 Explanation 96abed ™ (9.1) 169aef (16.0) 352begh (334)  271cfgi(25.7) 162dhi (15.4) 90.521"
Application 1(0.1) 1(0.1) 1(0.1) - 1(0.1) 0.867
2020 Explanation 101abc ~ (9.6) 155ade (14.8) 357bdf (34.0)  296ceg (28.2) 139fg (13.2) 99.258"
Application - 1(0.1) 1(0.1) - 1314
2021 Explanation 82abed " (7.6) 135aef (12.5) 390begh (36.1)  297cfgi (27.5) 170dhi (15.7) 141.579"
Application 1(0.1) 1(0.1) 3(0.3) - 2(0.2) 2.115
2022 Explanation 74abed " (6.7)  117aefg (10.6) 379%ehi (34.3)  355cthj (32.2) 174dgij (15.8) 630.663"
Application - 4(04) 1(0.1) - 3.800
Total Explanation 353abed " (8.2) 576aef (134)  1478begh (34.5) 1,219cfgi (28.4) 645dhi (15.0) 493241
Application 281(8.2) 461 (13.5) 1,104 (34.7) 865 (28.5) 474(15.1)  2,711(100.0)

"p<05 "The same letter means there is a statistical difference in post-hoc testing.
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20212} 2022'A 7+ 7oA, o5l S o] ‘Aol sidoh= 77T RlEs A 87t 52
A oo 7HE Bl thEo s A, el e A o2 e o5 Tl Hlkgol=
AZ o2 Folu|gt fo] 7} LpeRdTHp<.05). $HH )3l SHHol -8 sidshe H7H £
A Tlo] 71 Eitem, Al Ao AR, A keke] ofsl it Aol 2T Tl oz R
ERSTHp>.05).
*“‘I‘i'}%‘ I & sk 571le] DelollA] 7t 2ok A /dat wo] 24 @0 347% 0.2 7P W H
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