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Abstract:
The purpose of this study was to evaluate how the Understanding by Design (UbD)
curriculum affected the science achievement and problem-solving perception of
sixth-grade students in science. The study took place in Shabestar city during the fall
semester of the 2023-2024 academic year and involved 60 students who were
randomly assigned to either an experimental group or a control group, with 30
students in each group. The students had similar scores on a pre-test of science
knowledge. The data collection instruments were a teacher-made achievement test
and a problem-solving perception questionnaire was designed by Heppner and
Petersen (1982) using a 5-point Likert scale. To analyze the collected data,
descriptive statistics such as frequency distribution tables, minimum, maximum,
mean, and standard deviation and inferential statistics such as univariate analysis of
covariance) with SPSS 25 software were used. The results showed that the UbD
curriculum significantly increased the students’ science achievement and problem-
solving perception compared to the traditional curriculum. These findings indicate
that the UbD curriculum is a more effective and engaging way of teaching science
to sixth-grade students, as it fosters their understanding of the subject matter and
their problem-solving perception. This study contributes to the growing body of
evidence that supports the use of backward design and authentic assessment in
science education.
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Examining and comparing the results of the normality test related to pre-test and post-test research variables
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Chart 1
Distribution of students' academic achievemen in the pre-test and post-test according to the experimental and

control groups.
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Table 3
The effects of the inter-group test to check the homogeneity of the regression slopes
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Source il s arie

Sig. Mean Square DF Sum of square
0.0001 73.181 290.299 1 290.299 05,SGrOUD
09l deas Cd iy
0.0001 23.580 93.540 1 93.540 Academic Achievement
pretest
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Group*
Pretest

Error

0.088 3.023 11.991 1 11.991

3.967 56 222.144

60 12067 5
Total
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Table 4: The results of Levene's test to check the assumption of homogeneity of variances
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Dependent Variable
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0.660 58 1 2.869 Academic achievement
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1- Levene's Test
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Table 5
The results of the covariance test of the difference between the two control and experimental groups in the
academic achievement variable

[IpPRES g Folde  Olgloe b (o3l nyy Oljgiome ggeome
Eta M s Mean Square DF sum of square Oy i
Sig. Source
0.320 0.0001 26.787 110.032 1 110.032 o9l
Academic
achievement pretes
0.888 0.0001 453.467 1862.676 1 1862.676 o
Group
4108 56 234.135 s e
Error
60 12067 S
Total
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Table 6
Estimated Marginal Means of post-test academic achievement scores by group (experimental and control)
o) A0 ylsebl dlold sl oSl 09,5
confidence interval %95 Jxe Mean Group e
=Y SV PRt Error variablae
Max Min
19.079 17,578 0.375 18.328 o] S byl
Experimental O90ilm
7.655 6.155 0.375 6.950 Jrs Academic
Control achievement posttest
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Diagram 2
The distribution of pre-test and post-test Problem-solving perception in terms of Expriment and Control group
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Table 7
The effects of the intergroup test to check the homogeneity of the regression slopes
s F ol oSbe RRESS Egoe
I3 s &lygdone DF &y gdone
SoPese 29° 092 T JWE
Sig. Mean sum of
Source
Square square
0.352 0.882 0.079 1 0.079 24
Group
G905 e Altase J> STl
0.190 1.761 0.157 1 0.157 problem-solving perception
prettest
Ao Sl g5l *og)S
0.642 0.219 0.019 1 0.019 problem-solving perception*
Group
pretest
0.089 56 4.998 b ofsee
Error
60 1037.416 Eyoze
Total
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Table 7
The results of Levene's test to check the assumption of homogeneity of variances
& xe prans @il as il 4y F e Al yiio
Sig. df2 dfl dependent variable
0.179 58 1 1.846

problem-solving perception
posttest
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Table 8
The results of the covariance test of the difference between the two control and experimental groups in the
problem-solving perception variable

bl jgdone g F ol Ol @) Egexe
Eta &l e &lygdome &l &lygdome ol ko
Sig. Mean DF sum of Source
square square
Ao J> STl
v ani] &
0.043 0.113 2.587 0.227 1 0.227 LT
problem-solving
perception
prettest
0.398 0.001 37.663 3.309 1 3.309 295
Group
0.088 57 5.008 s oy
Error
60 1037.416 oo
Total
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Table 9
Estimated Marginal Means of post-test problem solving perception by group (experimental and control)

20> A0 ylueb] dlold o slbas 5o 05,5 e
confidence interval %95 Standard Error Mean Group Variable
YL b >

Max Min

402 3.795 0.056 3.91 besl o> S

Experimental problem-solving
.. erception
4.494 4273 0.055 4.38 S percep
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s Gl Gl g dtaede Sl Gl 0ad i 050k Slied A gt elal
Shol i 5 poml (7)) Gilesl 0g)5 sl o jemeall Syo (e (guydasly
S p e el 65X Ry Sl 4 alliee (VYA) S 09,5 a1 ) aliss J>
& jgdome 453,5 Jlai 10 bl ansly 3 ol5eel Lisls 55 alzws fo STyl i)l 5 jeome )b

Y



OLSon 9 (§3 900 v 0 (g 3L oSS S

o o yddoliy ool gl b L;;..{l.n)'] ,;1" Sl il Olyass cpl do s ¥e dgis a5 €l g 0
.CA.M)‘ 039{ )97{0@1)10 J).) ){

(5 35 oS 9 Ly
(shazs Copdn p e il Sy (e (el Cgle U ey pSl Siagg Sua
oo 93 sl (l 3 091 (il 0)93 wid ly (228 pole (3 3 ool Sl altua > STl
J5S 05,5 5 ialoil 09)5 el Sl (e iy o LT 5l A5 ke 45 €8, )18 (s 290
e 01b s (ke Sliad il (tmghy cdlojland slpl 5l edel custy @l ol
oielejl 09,5 331 )3 psmme Sk Sy e pdaslin 5ol el S e pand byt
G0 Gyle bl o (P4 0) JiS 09,5 01,81 p3 Juass cd iy ol 1 5YL (VAYYA)
2B gl il o @y Saljbl 2 (5)laline jobo 41 pgzma 2o 51 ite o0l
S (VoY) ol 5 oleal el g (V41A) 29y D90 oligel il B 5 3iiod slac o
Comd el LEIS Cutte (5,55 dlou] g Juasticd pi el Hommo i Sy 5l onlil Lals i
el yema hb 55 5,500, 5l eslil wdly Lis a5 (Yo VV) (gl g Cgmdygr Dgboo wyd &
Ol g 6l s 5o ligel s saialls g pligel il eass ety (il
B3l LS oS (Yoo V) gl g (VIV) dusluadl 995 0 590l 23l (oYU paw S& gl e
25 pole oyd 3 olieel il Jeassicd i Hholae Ll el Heme b Sy 5l enltl
ol T 5 3950 (lisdl i ale g sl il i 510,55y gl b dulio 5 003
sooe b S50 (6ol 5l eolassl wisly L a8 (YY) u?"ﬂ 5 93 cyamiy o (Y+)9) uﬂ‘ P
Cowds 48b ] s 50 Conol guanods D9 oo 90l (i1 yias (6130 g Bjgel b isocd el
S o 03l dg )l g weSae (il 5l wpaslip Shb (gl jemme b Sy a5 CiS Wb ol
53k (slmasly 5 el 5] (s S3k (slacdld £, 5 sl L b Sleles 3,505 )55
aslite (653 (slacdled @l cal 4 oligel il Loy (gl s § 03905 sl ]y i 350
Slg o wollae (6050L ladely 5 b b 6u80L sl somen S o (5540l )
o b g2l S5 K05 su STV k) seled e |y (g0l Sl s by

1- Bowen

e



1NO-1FF . jo.po V¥ Olimo) FF o )losd ) & Jlw Sl 9 Ghigel sole 4 pii

Gl guly yabo 0 1y (6ol las] o b jgel slacallad (o] 1 6 puSol (slitaly g gl 3o
5 bl 4 Wb jeel duld > a8 A 0 Sy ligel i g XS e ade g6l il
) cliselotil 6ol slaculled (5,8l Cslls @l 2 3505 el s plodl il alacld
(VoD A5 g 3us) Amd e Ll 3l |y o iy & olitrd e g 03,8 ia i s
gl Bl ey (el yatue g 452 Sy 0uilS Sl yyme b S0 Czly rizmen
) 353 bjg0l slooged polas ysbo 4y Algi o Cosple cnl Jledlatal L lales 5l plao &lge
x5k St JLalid b pol (il oS S Mol 5 bl lisel 23 653k 5 e calo ol
d930 igel il leans Cdply 4 e ploles b gl 3sel Biby g oligel Sl
(VY o3l 5 g
Ol 0ad s (ke Slyed il aghy (hilojlacs il ) esel Cunty b ulul
otalefl 09,8 Sl )3 yeme Sl S5 gy e epacy S el S ey dlis f> ST
e Jo STal Glise 1 (Gl Altins Jo STyl )3 yigg Capmdg ;0L sl 0pei) Fomb (TVIFA)
sall Sy (e (pwpaslyy G 0> (Sl 4 bl oo (FFIFY) S 0g)S 5l 3l 5
ol b 4l cpl ool @ty w6 fipel 4l 5 diwan o STl SalsEl (g jbline yob 4
Sl Ghlil el e b S jleslal ol (L5 & (VYY) Ty 5 pmeisl Ll
dyglS 5 (YoN2) Tosdl 5 ool ol 990 (S35 Blus o 5 ole 4518 5 oolitl § s J>
)8 4 e jeme b Sy ol el wdly lis asm (VeVA) Bbyail g e yldgm
08l 5 Ggmdng 9 2950 ol (S0 Slags S el 5 Jlue Jo )3 0)0 (oM (slags S0l
g dltaa o SbO)lee Gl el jomma )b S50 3505, I eslatul wles )T b)liS 45 (V+1Y)
pllsi 0jgyal &5 S lgioe Bl nl G )3 ol e D500 igel SIS SV s S
gl b ablie gl 1) ligel b b cusl (g0l Y5 5 (g slasSl ol oy 5 sl
el ipells s 3l 03] s SlacaBdS 5 o Ul 5 lacan s | spSoste 5 555
5 Plao b plaio 3)55 1 5 S5 Gobo 1) 55l 455e Sl adllas 3y bl b
Mo (pwlus! 15158 g S 0wy b & cuol b s 0 0K 0L ele Bk 4 oMU
Byo o yiuwd b Conl yox5 o o Wb &8 Slid b sollay (WWAY ¢ ol des 5 5 plo) L5 0 09
oslazwl &y (B WL B8 LSE0L L (WAF ) San 5 eubile) Wi dalgss s @lbls)l g oleMb] 4
P OMe S g sy 5 35855 sy b3l sele BV (oMl 1S5 e f> glacs e
ol 3 (WO oyl 5 1)) o0 B) S3L 05059, 5 aoeo S «c5l008 sole (sladion; €l

1- Ozdemir & Yurtseven
2- Acar, Ercan & Altun

I



OLSon 9 (§3 900 v 0 (g 3L oSS S

()9S S| S oalsd pllas 53 j9Sde Piluwe (1905 @i po Syl slaand 3 &S (63,55, L,
(¥ o) anl (6 pgxodlines 3,509 Gl 005 oS dowgt o 5>

55 olnl Ohagnsobisel (el olsl > i o sloclae Sajel ygp g (6 ygoredlins
O3S 3l a9 908590 edlits Jso5 s ois Juab )3 Jlie ysbo 4y sl 438,518 4S50
Syenl) lsie 4 ele Sl (g3lotiae 5 (gjb ks (s yglsi 5 B (imghy Sim b Grasi
@S 5 Sy oSE plg Gl &S GR8L cwl Ghan e onl eie Jab 5
(hasnaciisel ol Jo i) cesl 0ad ol Ban plyis 4 Al 58 Wadly, g Wensy
(-

(swpaelipy (Ll (esSas ALk B 3 &Sl Ghjsel Cgrle S e sl S
5 @l om b 2l ol ol 3 2l 3 5e5 Cgllae (650k b bl 1 L5yl g Sbjael
a SeS sl bl g (Bjgel el e 5 0ad LT 2l plabee b oled Slaal
o2 o > V20V @SS 5 5150g) 29500 ity Bhal ol 4 ol caa Gligel Sl
Pl ag lacle 5 G b aS e G985 |y oligel gty 15 cul jome b Sy (65900
S 9 a8 & ) ppe )b S50 Bua oS pl 4 dagi b XS B (HBly slid lacusdge
JUST nl wree sladin 5l (So alinaJo sl (8l sbid (slacusBse @ 650k JWS] g Gres
Bl MSke o sl 1y 05 bl 9 I b S e pile 1) liselptils s
Soedlil e pll S S0 sge Sl (YR Ml g gy lbled) S e
Soslee 1 odlatal 1) Gligel il (ol g9 cnl &5 31 W8T pine 5 Jeol (la b))
Grpen (Yoo) TohlSen 5 juiglsS) A o Ba9lS (los slacudse 5 (HBly (sl > Al >
S8 Gl sl esl (255 5 S)lie x5 oy ek Sy ool
S el cunl diis o 2,05y, S &S sl (S&5 K00 cps g o B850 golasl
Silotigad ol Mg (JSudo iy pai gdge b (Jhen Jols 5,09, cnl 29800 pledl jgme 2k
OlSg) 398 0 alio > 53 £yglsi 5 M Br9s el anld cul ol ol Slol 5 4yl
48l 0255 ,S5 41,3 Sy ol jgomo Sy S0 3 i o S s 4 V4V Tyl
2% cpl g LS e <S8 GVl g Job a1 o0aate (slass 2 > ligel il o
o drg bbby (VY Tromls 5 uSILL) 99300 Sires S50 5 ot dgute Sl ()
Oasnsobisel Pl )3 alex I bjgel (slapllss ) alia > (slaloe (ojg0l oSole g gy

1- D'Angelo, Thoron & Bunch
2- Kolodner & et al

3- Wolcott & et al

4- Babangida & Khaidzir

10



1NO-1FF . jo.po V¥ Olimo) FF o )losd ) & Jlw Sl 9 Ghigel sole 4 pii

ooyl (isel oje> 0 ng @0Sug) s 4 e sl S S bl
CudsS S8 )3 590 P8 Nlgie 3,0y cul J) esliul @)ls 352y (5ygesinghy g Ao f>
S8l g il slacls

S sy 2y ol gy b gSnn b 1 e o ol oo 5550 Sy naale S
slocdled 5 b g) G 5 39800 G 00 SB35 653k S 5 Shaal bl Ul ()
el (6 nls 5 lakeo oS eyl 5l o3lisl b 3 oo Loyl Colanl ol 4 obcns (gl b0l
Sy S ol Bl cpl 4 obows Gyl bisel clabgy 5 650k slacld
ST 3)90 (objgal lao o,y oligal pisls (0l S5 g Bres wad 9 S 4 425 e b
sl stols &8 1S _abb |y ls iy e 5 acadled b 418 o SaS lolas 4 55| ) 3,5 o )3
a blus wiip o (il s sl Sy e awyddely (66X wlel 5 aST Slgel il
g ol S&5 gyl cpeallpble o Jitwe SEL LS (6308 5 Jas Liil 9 (S8 sl
g blitwl 068 (glyld ((6,30L 4 LadMe g 0550y o Jo gty yo5 ¢ Slolid )0 ieilyy YU pdaw
Bl Objlgs g plhalgiae

2 lersdS oligel s Gy 9 (alinl 0)93 9290 (upaaliy oy jl Jols @ls bl
Sl b0l Slegoge | ol wrd 5 S5 3 pligel il Cumsy Sy o5 Malli slogyge)]
Car Y el g Cligel (oSisel (Vstue 5 olnyacly (HiSels 3950 ety
olalro (g5lonlST 5 kel slol palaie & yizmad tizles plyd |y yee sl )3 (oSl Ca S
oz 92355 I35 5 polie Sygo as (ohjgel (slooygd e 2l 53 yzmen g oSy,
0 sy (oBisal (Db g ) (530000 03 9)4r s183,Sg) b o] plalee L]
i polic des I o paie a5 Sloul ) 6 g 00,5 ddlsl LKim 3 oKl wyddalip 4 s
5 Oigal sl (650L S50 S 9900 Sadiiy il joa Sk 53 (oS 3 3 Sl ke
50> GBS o 5 ¢ Bl (S5 Lo & lais 5ok Jl g cdllas o 5 S0 o] s
Sl Ao Gros (6253 5 S el g o p OLS w2 JdE L g 205 S90S
] ool gl il

A4



OLSon 9 (§3 900 v 0 (g 3L oSS S

il pas e b )0 5 (e (s pdasliyy 0je 50 (JSI (gl imgl b Slills dg2g pas
wb el Lils @ yols Gimgh (oyll anels 3g) dgde g yeme Shb Sy b o8 g6l LJle
g wols gk slacadgase I ol o)) i

References &be

@l 2Ll (Jae cags g (b (YD) s (b g dme (g )Sms e @geme (b Sl
TY-UONY o pigonled dolilias alansgio Jol 0593 13 pole ()0l

o1 )8 o) pale o 5o gy (VF-Y) doll asilm g 0yt s e plie (55

2 O35 & aiald o0l dolyy s 51 (1TA0) L b el 5 olas! gperdae Mg oLl
IV eA YY) o oslastngy lisel Gl o (BIS) sl g dllus o 155 (b0

pole ()3 ey )3 (w9 JUb ()5 (09 dulio (WWAY) Lz 8 c(gdoomocSlo g alliwsl 045
(ol i APV (oo Jls 33 @58 s ol loial, pow ool S5l <Y (e
AY =0 (V) ftolibad) iyl 5 3ol

iR (WA Sluleaiar 331 ) Glnl (oMl (6y5002 (ogee g gy i pllas cpolity Jgou i
S 5 ohigel e shpd by

P e oligd 18 1005 isel 5 ok (olilyy s g ookl (VYRN) 51 e s
22,0

sloadlso ol o (deaxi (oloid]) (50,90 (pipsle i (slyimo Sl (MYA+) acbld ( Sgo
(B39l e 09)5 lidily) 5 (i psle 015l Bl it S sl bl sppe ton
Tl olSaisls

2 Al Soloe sl izl (IYAY) aabls ¢ cag)0dli & g ol (ginrg gime ol
AV 555 o eoMos dalilins oJg0] il locial ol ]

D dae dwlie (ITA0) degians (duarS (Bl 5 ion g amlorb comallie gl
csopld M- Jlo leal) pgus iy (2Spsle LS 0 YN jass (isefl L psly saieils
A5-AD (Y)Ve o g0/

2alyy 95U (2Ll (W) 5503 2lyd 5 Lople ((Bolo oy (o calol) (3] (58
gl ) B o S Jhgn Ml 0y (elazl Sldlls )3 (5)sme imgly
SYNE AV o e sl 0 a6 5 IS0)

a0 e bl 555 den 5 oolit] )& g0l (VWAF) i ko

vy


https://www.gisoom.com/book/11142439/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%B1%D9%88%D8%A7%D9%86%D8%B4%D9%86%D8%A7%D8%B3%DB%8C-%D9%BE%D8%B1%D9%88%D8%B1%D8%B4%DB%8C-%D9%86%D9%88%DB%8C%D9%86-%D8%B1%D9%88%D8%A7%D9%86%D8%B4%D9%86%D8%A7%D8%B3%DB%8C-%DB%8C%D8%A7%D8%AF%DA%AF%DB%8C%D8%B1%DB%8C-%D9%88-%D8%A2%D9%85%D9%88%D8%B2%D8%B4/
https://www.gisoom.com/book/11142439/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%B1%D9%88%D8%A7%D9%86%D8%B4%D9%86%D8%A7%D8%B3%DB%8C-%D9%BE%D8%B1%D9%88%D8%B1%D8%B4%DB%8C-%D9%86%D9%88%DB%8C%D9%86-%D8%B1%D9%88%D8%A7%D9%86%D8%B4%D9%86%D8%A7%D8%B3%DB%8C-%DB%8C%D8%A7%D8%AF%DA%AF%DB%8C%D8%B1%DB%8C-%D9%88-%D8%A2%D9%85%D9%88%D8%B2%D8%B4/

110-VEF .yo. 0o N F Y Olimo) FF ke ) & Jbo il 9 Gigel sole 4 i

sl pB (AYR5) Lallae ol 5 Lople ( Josu 2l dpew el bl ¢ islowslin (ol
Al dolilias 5 NNl llos oy ailaie (LSS 6)5ly g USG5 Allas Jo ai)] o
DA=AY oY)V Gl pole j0 cudME

Acar, Abdullah & Ercan, Bahar & Altun, Sertel. (2019). Teaching Probability
through Understanding by Design: An Examination on Students’ Achievement,
Attitude and Views. Ted Egitim Ve Bilim. 44. 10.15390/EB.2019.7168.

Almasaed, T. F. (2017). The impact of using understanding by design (UbD) model
on 8th-grade student’s achievement in science. European Journal of Scientific
Research. 13 (4), 301-315. DOI:10.19044/esj.2017.v13n4p301

Amaani Tehrani M, Aliasgari, Ph.D. M, Abbaasi, Ph.D. E. (2016). The Design and
Construction of an Efficient Model for Teaching Science in Junior High School,
Quarterly Journal of Education, 32(1), 9. [In Persian]

Andrews, S. A. (2011). Development and use of essential learning goals and their
impact on student reading achievement in grades two through (Doctoral
dissertation). University of Missouri, St. Louis.

Babangida Id, D., & Mohamed khaidzir, K.A. (2017). Design Problem-solving:
Understanding The Significance of Iterative-behaviour in Design. Planning
Malaysia.

Bazargan, A, Sarmad, Z. & Hejazi, E. (1402). Research methods in behavioral
sciences. Tehran: Aghah. [In Persian]

Bowen, R. S., (2017). Understanding by design. Vanderbilt University Center for
Teaching. Retrieved [12.11.2019] from https://cft.vanderbilt.edu/ understanding-
by-design/.

Bulgren, J., Deshler, D. D., & Lenz, B. K. (2007). Engaging adolescents with LD in
higher order thinking about history concepts using integrated content
enhancement routines. Journal of Learning Disabilities, 40(2), 121-133.

Castillo, Leah. Mari, Tumlos. (2015). Initial Evaluation of the Understanding by
Design (UbD) Framework in Writing Learning Modules. Presented at the DLSU
Research Congress, De La Salle University, Manila, Philippines, 13, 2-4.

Cho, J. Trent, A. (2005). Backward curriculum design and assessment: What goes
around comes around. The Journal of Culture and Education. 9 (2),105- 122.
Corvo, A. F. (2014). Utilizing the national research council’s (NRC) conceptual
framework for the next generation science standards (NGSS): A self-study in my
science, engineering, and mathematics classroom (Doctoral dissertation).
Available from ProOuest Dissertations and Theses database. (UMI No. 3620871).

D'Angelo, T. L., Thoron, A. C., & Bunch, J. C. (2019). What is Understanding by
Design (UbD)? AEC-659/WC322, 1/2019. EDIS, 2019(1).

Document of the fundamental transformation of the formal and public education
system of the Islamic Republic of Iran in the horizon of vision (2010). Tehran:
Secretariat of the Supreme Council of Education and Culture. [In Persian]

1A



OLSon 9 (§3 900 v 0 (g 3L oSS S

Fry, H., Ketteridge, S. & Marshall, S. (2009). A Handbook for Teaching and
Learning in Higher Education: Enhancing Academic Practice. New York:
Routledge.

Gersten, R., Baker, S. K., Smith-Johnson, J., Dimino, J., & Peterson, A. (2006). Eyes
on the prize: Teaching complex historical content to middle school students with
learning disabilities. Exceptional Children, 72, 264-280.

Ghaziardakani, R., Maleki, H., Sadeghi, A., & Dortaj, F. (2018). Designing a
inquiry-based curriculum pattern in curriculum elementary Social Studies to
Grow Thinking and Creativity in Students. Journal of Innovation and Creativity
in Human Science, 7(3), 63-106. [In Persian]

Gloria, R. Y., Sudarmin, S., & Indriyanti, D. R. (2018, March). The effectiveness of
formative assessment with understanding by design (UbD) stages in forming
habits of mind in prospective teachers. Journal of Physics: Conference Series
(983, 1, 012158). I0P Publishing.

Gloria, R.Y., Sudarmin, Wiyanto & Indriyanti, D. R. (2017). Pemahaman mahasiswa
Calon Guru Biologi dengan Indikator Understanding by Design (UbD) pada
Topik Fisiologi Tumbuhan. The 5TH Urecol Proceeding UAD Yogyakarta, 1248-
1253. ISBN 978-979-3812-42-7.

Gloria, R.Y., Sudarmin, Wiyanto, & Indriyanti, D.R. (2019). Applying Formative
Assessment through Understanding by Design (UbD) in the Lecture of Plant
Physiology to Improve the Prospective Teacher Education Students’
Understanding. Journal of Turkish Science Education, 16(3), 350-363.

Gotwals, A.W. & Songer, N. B. (2009). Reasoning up and down a food chain: using
an assessment framework to investigate students’ middle knowledge. Science
Education, 94, 228-259.

Hashemi, S. E., Shayan Amin, S., Hajiyakhchali, A., & Naami, A. (2017). The effect
of creative problem solving training on creativity and innovation of employees of
Iranian Gas Transition Company -District 4. Journal of Innovation and
Creativity in Human Science, 7(2), 59-82. [In Persian]

Heizel, M. Salayo. T. (2010). Designing Curriculum Plan in Secondary Mathematics
IV Using UbD Framework. A Special Project Presented to the Graduate Faculty
of the College of Science Philippine Normal University/In Partial Fulfillment of
the Requirements for the Degree Master of Education Major in Mathematics.

Heppner P. (1988). The Problem-Solving Inventory: Manual. Palo Alto, CA,
Consulting Psychologist Press.

Heppner, P. P., & Petersen, C. H. (1982). The Development and Implications of a
Personal Problem Solving Inventory. Journal of Counseling Psychology, 29(1),
66-75.

Jalilian. S., azimpoor, E., & jalilian F. (2016). Effecasy of Philosophy for Children
Program (P4C) on the problem solving abilities and Moral Judgment of students.
Educational Research Journal; 3 (32) :80-101. [In Persian]

gl



110-VEF .yo. 0o N F Y Olimo) FF ke ) & Jbo il 9 Gigel sole 4 i

Johnson, D. C., Peterson, A. D., Spears, A., & Vest, J. (2017). Investigating
“Understanding by Design” in the National Music Education Standards:
Perspectives and Practices of Music Teacher Educators. Visions of Research in
Music Education, 30(1), 5.

Kaplan, A., Lichtinger, E., & Gorodetsky, M. (2009). Achievement goal orientations
and self-regulation in writing: An integrative perspective. Journal of Educational
Psychology, 101(1), 51.

khadivi, A., & Malek Mohammadi, F. (2008). The comparison between active and
traditional teaching method in science course achievement and the extent of third
grader guidance school student's creativity in karaj in 1386-87. Journal of
Instruction and Evaluation, 1(2), 95-120. [In Persian]

Kolodner, J. L., Camp, P.J., Crismond, D., Fasse, B., Gray, J., Holbrook, J., & Ryan,
M. (2001). Learning by design: Promoting deep science learning through a
design approach. Design: Connect, Create, Collaborate,” Univ. of Georgia,
Athens, GA.

Kuntari, F. R., Rondonuwu, F. S., & Sudjito, D. N. (2019). Understanding by Design
(UbD) for the Physics Learning about Parabolic Motion. Jurnal Penelitian Fisika
dan Aplikasinya (JPFA), 9(1), 32-43.

Lynd-Balta, E. (2006). Using literature and innovative assessments to ignite interest
and cultivate critical thinking skills in an undergraduate neuroscience course.
CBE—Life Sciences Education, 5, 167-174.

Mayers, Ch. (2014). Teaching critical thinking. Translated by Dr. Khodayarabili,
Tehran: Samt. In Persian]

Nayman, Hiima Bal., Nayman, Kerem., & Altun, Sertel. (2020). A Case Study: Upon
an English Course Prepared by Understanding by Design (UbD) with 6th Grade
Students. International Journal of Languages’ Education and Teaching. 8(3),
118-135.

Newell AD, Foldes CA, Haddock AJ, Ismail N, Moreno NP. (2023). Twelve tips for
using the Understanding by Design® curriculum planning framework. Med
Teach. 19:1-6.

Nool, N. R. (2012). Mathematics Engagement and Performance of Secondary
Student in Classroom Setting Employing Understanding by Design (UBD)
Framework. Paper presented at the In-House Review of Completed Researches,
Tarlac State University, Tarlac City.

Ozdemir, E. & Yurtseven, N. (2023). UbD Temelli Farklilastirilmis Fen Ogretiminin
Ogrencilerin  Motivasyonlarina, Bilimsel Siire¢ Becerilerine ve Akademik
Bagarilarina Etkisi. Ulusal Egitim Akademisi Dergisi, 7(1), 1-16. DOI:
10.32960/uead.1215835

Ozyurt. Havva Kan, Aslh Kiyikci. (2021). The Effectiveness of Understanding by
Design Model in Science Teaching. Eurasian Journal of Educational Research,
94 (2021) 1-24.

1F.



OLSon 9 (§3 900 v 0 (g 3L oSS S

Penuel, W. R., & Gallagher, L. P. (2009). Preparing teachers to design instruction in
middle school earth science: Comparing the impacts of three professional
development programs on teaching and learning. Annual meeting of the Society
for Research on Educational Effectiveness Second Annual Conference, 1-3
March 2009, Virginia, Amerika Birlesik Devletleri.

Pramesti, N., & Dewi, L. (2023). The Implementation of Understanding by Design
Approach in Mathematics Learning on Elementary School. (JIML) Journal of
Innovative Mathematics Learning, 6(2), 124-131.

Ramli, D. P. S., & Argaswari, D. P. A. D. (2023). Praktik Mengajar Understanding
by Design (UbD) bagi Calon Guru Pendidikan Matematika di Universitas
Sampoerna. Edukatif: Jurnal llmu Pendidikan, 5(3), 1492-1504.

Rosantila, Y. P., Sudjito, D. N., & Rondonuwu, F. S. (2019). The Elaboration of
Understanding by Design in A Physics Learning about Capacitor Circuits.
Indonesian Journal of Science and Education, 3(2), 66-75.

Rubrica, R. D. B. (2018). An action research on project-based learning and
understanding by design and their effects on the science achievement and attitude
of science students. Online Submission

Saif, A. (2018). Modern educational psychology: psychology of learning and
education. Tehran: Doran, 14th edition. [In Persian]

Saodah, S., Mulyasari, E., & Anggia Rahman, G. (2023). Upaya Meningkatkan
Pemahaman Peserta Didik Kelas Iv Materi Gaya Dengan Rancangan
Understanding by Design (Ubd) Melalui Penerapan Model Radec. Didaktik:
Jurnal llmiah Pgsd Stkip Subang, 9(1), 560 - 571.

Scruggs, T.E., Mastropieri, M., & McDuffie, K.A. (2007). Co-Teaching in Inclusive
Classrooms: A Metasynthesis of Qualitative Research. Exceptional Children, 73,
392 - 416.

Shkullaku, R. U. D. I. N. A. (2013). The relationship between self-efficacy and
academic performance in the context of gender among Albanian students.
European academic research, 1(4), 467-478.

Smith, M. K., Wood, W. B., & Knight, J. K. (2008). The genetics concept
assessment: a new concept inventory for gauging student understanding of
genetics. CBE—Life Sciences Education, 7(4), 422-430.

Snoke, D. L. (2019). Stage 3 understanding by design with learning targets and best
practices: an action research study (Unpublished doctoral dissertation). Capella
University, Minessota.

Sofi, F. (2013). Content analysis of experimental science books of academic
guidance course based on research-oriented components. Master's thesis.
Faculty of Educational Sciences and Psychology, Department of Educational
Management, Al-Zahra University. [In Persian]

Taher M, Norouzi A, Taghizadeh Romi F. (2015). Efficacy of Problem-Solving Skill
Training in the Treatment of Test Anxiety of students. J Child Ment Health; 1 (1)
:9-17. [In Persian]

1)



110-VEF .yo. 0o N F Y Olimo) FF ke ) & Jbo il 9 Gigel sole 4 i

Taheri, A., Tahmasbipoor, N., & Sodeghi, M. (2015). Analysis of the content of the
Experimental Science Book of Third Grade of Guidance School in the
Educational Year 2010-2011, Based on the Bloom classification in Cognitive
Domain and Compare with Cognitive Domain in TIMSS 2007. Technology of
Education Journal (TEJ), 10(2), 85-96. [In Persian]

Tshering, S. (2022). The Impact of Using Understanding by Design (UbD) Model
on Class 10 Student’s Achievement in Chemistry. International Journal of
Chemistry Education Research, 29-33.

Wiggins, G., & McTighe, J. (2006). Understanding by design (2nd ed.). Upper
Saddle River, NJ: Prentice Hall.

Wiggins, G., & McTighe, J. (2007). Schooling by design: Mission, action, and
achievement. Alexandria, VA: Association for Supervision and Curriculum
Development.

Wiggins, G., & McTighe, J. (2011). The understanding by design guide to creating
high-quality units. Alexandria, VA: Association for Supervision and Curriculum
Development.

Winans, C. A. (2020). Using a Modified Understanding by Design (UbD) Template
to Unpack the Intermediate New York State P-12 Science Learning Standards.
The Science Teachers Bulletin, 19.

Wolcott MD, McLaughlin JE, Hubbard DK, Rider TR, Umstead K. (2020). Twelve
tips to stimulate creative problem-solving with design thinking. Med Teach. 2021
May;43(5):501-508. doi: 10.1080/0142159X.2020.1807483. Epub 2020 Aug 26.
PMID: 32847450.

Yuksel, Z., CElikdz, N., Akin, H. B., & Bozkurt, S. H. (2023). The Effect of Lesson
Plans Based on IB Education Philosophy and UbD Model on Student
Achievement. International Journal of Educational Research Review, 8(3), 671-
681.

Yurtseven, N. (2016). The Investigation of the Reflections of Action esearch Based
UbD Implementations on Teachers and Sstudents in EFL Teaching. Yildiz
Technical University Social Sciences Institute Educational Sciences Department
Educatinal Programs and Teaching Department. PhD thesis.

Yurtseven, N. Altun, S. (2017). Understanding by Design (UbD) in EFL Teaching:
Teachers’ Professional Development and Students’Achievement. educational
sciences: Theory & Practice. 17(2), 437-461. DOI: 10.12738/estp.2017.2.022

Yurtseven, N., Dogan, S., & Altun, S. (2013). Planning Differentiated Science
Instruction Using Understanding by Design: The Case of Turkey. Siirt University
Journal of Education Faculty, 1, 1-20.

VEY



OLSon 9 (§3 900 v 0 (g 3L oSS S

o lowd
2l ol 4y (o225 pgle DU i )3 Sl sl 53 SR bl 2 (Bsb 5l glaiged
2Pl 5533559, b 500 sy (25b
@ PSple i0)93 rrdgilie § 445 lgis
el Cubligy g 05 990
olgsds gl — Y s o

100w i Blad]
23S ookl 393 (65 5l Jdume yobo 4 39y dinlgd B - 5gal sl
s S coley caslie I3 w3y S gl Bb ST Llie ahble O

(ibare v23) Joleie o3, baas O
Joleels 25 L;Lzb.xolz.; O

‘B d/ S 4>
@335 g and g0 LS| o Jobo (655 i lic @
S Sk g 5l il Bk Sl lic e
S el ) dlge 4 o Sl
dge) $JE Spas 5 8l gile Jolie e
el 958 (oM Lais (gl (2136

1Sy ol [ ewlw! &Yl

5,8 edpais |y i Giliseo glyil g e ds5s @

)1 ()3 (oA dx 1ie pgi pn @

Ll o oS 5 S ol b 45 @
$3g 03 5]y caliso

Sl oad JuSis glajus a5l Jolaie ws3y @

) M (sl (Shlad o Jolaial 25

148391 Walgd (B o590l (Wil 145 Gl Wibloh 31 s90] Ll

5 O iobord oS5 4 g L) LI gl 0| pland S5 0 g b oy o |y ol Slger

A ganaib oo S5 5 ol 3,Slas

aws) J olge g o ond ool (5,00 Hlade
LS Ao 1) (2l 0oy yo 45 0l

S uglio Giliseo L 31y oy i slajly
Giliseo el sdio dlgo Sy 4l g5
Sy |y (o399 58

0 o g 435 |y s ol (slalges
S asedie |y olaie olie w1y S a5
slods i bl Sl pd 4w b
A8 S5 gl e g oM

(xSap 25 sanddb 09 b lag
SSel dagpelyy daclueg S das
ol g Gdme

Y o o 0Skee Lobol y olsse |y ki dlges
(a0 dl3a) (63 )Sos 09,5 13,5 (gAAiL 095
9 bhung S) 156l 09,5 (omelig o
(o gy) 03lo 09,5 o (o 0y

g e daonig ) JI (lie dlge gulipusle

S e

PP




1NO-1FF . jo.po V¥ Olimo) FF o )losd ) & Jlw Sl 9 Ghigel sole 4 pii

bl oMo 4wy b clais cbilw on o e ot iy paie

Ligh Pl cogle ol Gglite Caliseo Jolge 4y dagi b Slic o e
203650 d0n g AS dpmloe |y (DME) Blo (s ls @ | g Ol g colled (S5l b Cumdg cmin oo
S Loy 2gag (Bl LT S I

g9 2 ol mjgi 9 LIS glgil jl Joleio 050
Cowl odds LS i

SOl 025y & poxie (oldE dlge (SEL L, jo0
D9 50
i Glbslen el Jolisl liE mie
Do o (glsda

(sl 1ol SguaS

ey Bl i 5l i i

Sinyp g eelais] o] bsle b oI w3, *
Gl Cglate

FBTENIEEL JIN

183 Nos atbg

CuigS )by o siwo) commo z ol (SIIE odeg Ko 4 29 e dtwlgs ljgal il I 299 ,law) BuR
lea jlH o) ¢ 2lS

5L 5l o U{L'Lé- odsg ()—.’.l 5o WY 63)3] L] s 9 u{li& 6dsg L')g.l Lgl)g ol Mg Lg}')jl Jde Oy
S gy T3 by ol e saeg opl LT iomen 5 S8 b conn

odeg ;i: NY s )].}90.3 » D9M.c b9)§ P c.).:am M 05; N 4 .)9“) & M‘? ul)}b]‘)u)‘.) )l
A8 Ao 1y odeg (ol (gl (g5 Jlde B ass 13 50 sl (Jloud s95ly S s canlio Slie
oppols Collad

BI85 o STysl 4 S0 p b g9 500G b1y 05 (oS dons «leMb| s

laog S oS 5

(0o g2 53 o5 7 L) 29500 St 5l 2315 Yoy 31 e 0 0o ligel il Sl 4y
1yl

(o) ol JSiite (2liE oasg (651 p2lie b S o o3liial V4 yla905 9 Sl 593l Sl w5 o

VEP



OLSon 9 (53900 e ian gy 340U o siuse 51

S o e e 3l 6% hey 4y 2lie lge 5 s 3ib o

g sl (e JlAde CubgS ko S S oylas
(r5) (r5) (r5) (pS)ess (pS)ob 09,5
o v Voo v Wy )
A} Y- Voo Yoo Y. Yy
AR Y. Voo Y. Yoo v
A} Voo Voo Y. W ¥
b y. Y. Y- Y. b
Voo Voo Voo y. W s

WS o 138 g5 o 5l oad bml (g3l ke (e £ 903 I edliul bty dlie (g 5l e
(5B 5k VA« «) &ilig) 5L 3)50 (55,31 b 5 03,8 dnwlone |y 0asg cpl bawgy 0 (yueli (65531 Jlade o
w23y L (gl &5 dagdpo 5 S o (£ S (IS 00y 355 L g Jlte 03t 3 oy o
D)5 o Syl a1y 095 2ol wud s LU j2.000 3L L oS Wb 13 go5 plas” et olic

3, siias!

o3 S5 S o )8 Ll 3 &S (igel Sl (gl ]y e boglas

S S0 |y pgoge Cullsd g9y 51 JS jel sl

Z.A.sb‘g;f} ).ilw

JeSe Oy pos o sl SIS

gl @Me g e 2 3550 b b ) 13 0ud S5 5050 | i Slndis o glon s 2050 )3 e
b ol gesl o 84

G55k by — ¥ als o

i p95 1) Cullad

5y 1y ol pU 5 o iy pU 1) Walie 51 (50 pb a5 pumlss o (90l G315 51 s pails o0 1y 4o
2 (ol (gloylino olul 1 lsogs las 1) alie ol o welis o o] 51 g 5 ponigi o dxdao
S sk il Slib

Cste 53 d9290 )l ot g 4325 [ edaliie 5 @35 0 QUS4 g 9 )00 45 Ao 59 1) Bl
S o Ml ) 055 sl ligel il o151 ey S 0 £ )

Db b 5l 4138 B8 S0 S 0 S 1) 28 (65l a0 ool 8000 )

w2 by ) (1503 ole b (3T oS 5 Jos ) ygenlinnsS| porde o 9035 i pol

1¢0




1NO-1FF . jo.po V¥ Olimo) FF o )losd ) & Jlw Sl 9 Ghigel sole 4 pii

Collad o gl manlss o ool 015 31 5 a3 o plorl 1y (65, dssalone ¢ pad S o dliusgy plorl
S5 055 (slaog )5 0 wpd LS WS

i by 1Yl

oiS o Sl (5330 )k gl 3 (sl il Sl 55 ¥ lgu sy L a

Sy95 (o0 18 oaeg wi> &l

D500 St logr 4 5l gl i essy

Saind oo gy |y I g plaS

&350 S o o ] (gl Cundg a3 1) (350 1 023 o0 s |y (S oy pogie pup
ol bl s o ol 51 gl (90 Sl 50 48 (0350 cattns ()57 oo 53 &5 (93,0 38 ol Jb> 0
e Wb 5l oyt lie Pl Nl SluSh ol oy 50 ¥

wtls oo o] 5 ] oglitie Jolse 51 (e pobil 1 o 0y & pagd dinlgs Loiy] 13 g0l Ll
5385 S8 4y 1, ol s g 03,Slo 4325 |y (polaz) oylesh aalS5 /5 ) a8

Joleo o5, ¥ Cllnd

Ot gl b a8 5L ) ((smgtdo 42) AR domio mamlss o igel (IS | g euailsS (o ) Ao Lo
S Lzl |y ilate ) Cany 3 455 paseda |y Jolaiols 5 Jolato 035,

Fe3 adgw sbite b ssilon 9y 2 (195590 Lws) polal (S5 g bpkd I odlatul b G
oS (52

ogamlile 95598158t Jlie (gl S o s slds (Lol ilew ¥ sl g o igel i
S o Cunpd 1y gl @Ml 5 Jle s 5 (B 5 et

At VeV B VY diio Sl ped o a 0B eiST ¢ bad cpl UL S e

A4






