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EETELLIT RET G Mo IS HIEER Architectural education as a challengeable subject is dependent on

multiple variables. Since formation of an architect character and learning design abilities are related to
this subject, it is so sensitive. Historically, the role of mathematics and application of its different
aspects in architectural design is indisputable. While recent decades have witnessed a high level of
interaction between mathematics and architecture in the world, mathematics in architectural
education in Iran is still being taught as a basic course through the lecture method. A great concern in
learning architectural design is how to apply the basic courses in design process.

According to the necessity of revising the role of mathematics in education of architectural
design, and developing new approaches to apply mathematical thought in logical process of design, the
present study aims to test an educational model in an environment consisting of test and control groups
in the Basic Design 1 & 2 courses, using the proposed model of Lawson as well as quasi-experimental
research method. The research subjects are selected among BA students of Islamic Azad University of
Urmia (n=52). They provided logical solutions for design problems, using algebraic, arithmetic,
geometric and symbolic aspects of mathematics. The subjects’ design abilities were evaluated by the
performance measurement method based on verdict criteria. The researchers determined two groups
of mathematical and architectural design measurement criteria. For design, the criteria included design
conceptual quality, spatial and functional arrangement, form combination, presentation quality,
creativity and final grade.

The final grades of four research projects executed in two studios were respectively for

design 62.57,66.29, 71.30, 75.31 and for mathematics 64.99, 69.27, 71.72 and 74.9. The correlation
between design and mathematics evaluation scores for project 1 of the studio 1 (p=0.594) and project
2 of the studio 2 (p=0.604) is independently obvious which indicates the strong combination between
mathematics and design aspects in these projects. For the project 2 of the studio 1, the correlation was
low (p= 0.166). The possible explanation could be based on the lack of real materials application and
the experiment of altering theoretical analysis to practical analysis. The correlation between design
evaluation scores and mathematics application (p=0.384) reveals a positive role for mathematical
thought in developing logical solutions and general quality of design.
Findings of this study directly refers to the correspondence between research
assumptions and the verdict criteria. The findings indicate that students’ performance in the
experimental group is better than the students in control group in all criteria except the presentation.
The best performance by subjects of the experimental group means that their ability in creating solution
concept has improved more as compared with the control group as a result of manipulating the
independent variable which is the education method in this study. This improvement could not be
related to other unrelated independent variables, because these variables have been either controlled
or their effect has been studied through the pre-test. Stated on the findings in analyzing the general
quality of design, students provided complicated geometric patterns in their design as logical, creative
and efficient solutions through realizing their mathematical principles. Acquiring and developing the
design schema based on design problems in the Basic design studios results in the improvement of the
students’ ability in logical aspects of design.

NUMBER OF REFERENCES

30

NUMBER OF FIGURES NUMBER OF TABLES
6 8



https://core.ac.uk/display/430689192?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:Hos.soltanzadeh@iauctb.ac.ir

H. Soltanzadeh et al. (#V#)

olhlKas g ool bl s

;M' 9B Ao

&b e sbass 10 g oo lgxiils oUley U, 4o ol S5 s

(ol 158 iy ilusd o P03 iy ks e iz jtamo lel]

u//-’/'u/)ﬁ"’ ‘L;;ﬁ u/)\‘}’ 4}/} u.n){u/.)b[a[iub ‘JJ'L“’)\‘.’"‘:;} Lg‘)[oM PRt SA/A) ;J)LQM o}).)’

LRV

5l (o goaie gl 4 iy o Cl 581 e el (s jlene (b 35901 EEEEIRIEETEET
Sl S ool dsie cul @ aly (b sloo e 6518 5 b S Cpand S USS o5 el
Jy )b Jsb 53 olore (b o T cilie slal 085 (22, (Hls (28 a3l (0 )10y55 5 5345
2 2l S I3 fmlesy Gl 53 ilene 5 (L3b) o Jolss (Rl wald 2T laans yo ol IS
Sloadads 5l (S 098 g0 Gyl Gyt 05l 4 Glosie (g, B o plimes Glnl o (sl e
el Glosie (99,3 5l s S0t Silere Fb 6553k 50wt
ol angs bl 10 5 soloxe (b Giigel po (22l GBI SRlr (il 5,0 4 4z g L DS
by Ogs¥ oolerion o¥l 5 xS ose b pol> Guiod 2Ll Gilate anlp 0 oL, S 6T
5T 5 093] 09,5 5 5l USte (haeme 53 (gl Joe (gasl @ pladl stslejlact Boie (b, Sl eolina
B ghate ligmasls Sl a8 gagolry G laSoges] sl 00gei Y) (2l Dledie (g 5
2l 58 cpoled g waid ol o5z loda 5l 6580 0 b (ybigmisls atinn dag )l axly o1 olKislo
G gy baag i gageil (b QU5 5wty (b sledlas ol i slaiSal, o)
b 5 (2L a9 55 1) romis lajlre Syl ol suzin (659 Slale (alul (63 ,Shee
s 8ot lad ailosls o ohb oyl CaisS baylas (s loxe ob dte; ;5 S L8 (o lans

.mMMGch5w3y>‘£|)lm‘d)y6Mujf

2 5 VOITY SYANY SFITR YOV s a0 505 59 50 0 Lol ok e oz ol o Y
35 Jis jsb 4y ool Slias g ohb o Siered a3le YERS 5 VIVY SAYY SFARSLSL,
2l 5 b sl a5 oS 4T W oays (P= +/F DY oSS Y o555 5(p=+/03) \ oS, Y 035
o5 (D= I FFIosr 5l Slpod o Ko V ol Y 6550, ano o L2 Wb o355l o,
hos 4 65k o Jolod g s Jrad w2 g (Mg o Jbyie Sl eslital pae (S WIS (o0 (Seee
St 5l KL (p=2IYAT) (b, 008 5 (b eyl Slyad o S5 (Khed il nye8 5
Al e (b 5 a5 s Jo s Glaony] 5,5 IS5 o oSk, SiS

15 0,Lal 6yels sle Do b blie hmgh Slid b a pekias jeb 4 i sle auil REPUCPEICE
Obgzezile Il S 5l ;e s S colod )5 g0l 09,5 lhsoiile o Sl a5 im0 jlis by asdly
30 deoly el odgs oblgs a8 canl T Gline 4 (yg051 09,5 sla Sogesl yipe 0, Khes el yigo olgS 09 5
el ALBlS (Tt 0y ¢ gl by, (Sha ¢ Jine e 50 (650 Az ) olsS 09,5 4 S L]
Allgwiload Jrusl byere Gl 10,5 ceniiin by U Joine sl siis plo 4y Glg5 (oi 1) 055 (0
Slhsmsls (b S CurS Jioiw o baml Gelul p ceul ond adllles (el G e,k 5l Ll
32 %l)l5 g BB i slalSal) Glyie 4 Ll ol Gle S0 Gayb 5l 1) ooz cwiin sl JSs
b slagogial 1o (Hb Bl Gulul » (Lb sl o)lsm b b 5 S ot 4 (5 lene (b
R9d oo (b late sl a5 (bl Ul ) crge 4L

WWAA 5 V4 icdl o &)l
VWA ols 0 VF i g y0lo 2o
\YAA oV F :C)Lol é—.‘.)u

\YaA «o Yf u..;).n.\; é‘UL’

il s 3ls
Solors (b (550!
>l wal

O3y (SBjsel Joo
2y 605 pealie
b Uy

Jte 02iysi ®
Hos.soltanzadeh@iauctb.ac.ir L=
(VY- Yeary.v @

ol laos 51 S5k 5 Gaes SVl g Comals (5 0l 095 e

w

dodfo

oygel aslipy (1298) BIFs o b Lk 5 V] o ls o lal alas
5 Slodde g0 oy sl ool JSis Lol jisy g0 5l (6 less
s ok a5 (Slesie Gugys gmmedllas (oS 5 ugps S
050 43 (225 55 g yd &S Iy 1igd g0 iy Sl S 05l 4y

‘)fodj)‘Lm ‘-S-AAJL.AAJ&?) quw‘ » ¢w)9&] w.l.c °lf"\€.‘> )‘ ‘_g)Lo.ue k)u)}‘o—‘
S5 il 0ol a8 (Jled wil B Sy lsieas 65050k 4SS L
e el 00 (650,401 5l g0 Jazo b ol g (g3 pe3 3y b 5l
38 Golere Blgmiils higel i 5Ls 5 st L colpo 4 (V445)


mailto:Hos.soltanzadeh@iauctb.ac.ir

Tech. of Edu. J. 14(3): 615-628, Summer 2020

1749 ‘JLZ«qU"r'a)M"f-LL?;uﬁj}a/'gjjub.«Lc A gl

o] st oazy s (IS IS 50 s jlome 2k

pedlgtn € IYaiul SE» ulsioo &5 010 3929 (ardauil 5l (oo
5 adowsl coloa gl oyl W L g alalETogs Sa gg5 oyl
5 ol 035 oo ool vz (mlge p ade by e ol
adonl yisewl g S el plaFdlis 5 Jeb assuil Sa
L7 el b sl o Srge 5 59 alilo p LS o silate

5 Glasgame e hb Uy Plasl agi b clasl
b el sage 5 siluce 0B 1 b o8 caslads g
03,z a1y HeShe Lo les dcgazme (V1Y) (ygms¥ [V]anT )
Syt o olb Lol slaels b Ll a8 Lol sl o
O lasle 0o gty cpl sl 00gad (gamails ol >l aiyl 8
Slggon (F 1059 ,5 (loisle (F sl (¥ s>yl alls (35,5 o
e lge 5l aiws g cnl sl b bl . el 5 ol O s>l
GibsS o3kt Jol aloye (5] Wi Gy @ ) 2k anl
L as cail pgo al> 1o 0 dllus ool (92 gz (o (g0l 45T
S8 oS Gagn onl Bas g 9d oo planl (Yarul S SS
CBD 4 o pges al> jo )0 Wlgi oo &S Sl Al o (nl )0 (S5,
2y GBI 08 Ul 5 O )lee S il SOk, ST 00T
ol (b Wl o sla Kol soias 5o

WS o hyro Wiz s 3l bl Bt Ty o5k Sle
5 Laly, dagSll Lad Ll S wile cusbe adlae Slosl,
2l ple &g conl (22, s jslaie Baind ol 5o el Dl s
15 g Ll JUiil g (6,15 el b 4 ol i gal (gl 2l
uplin (umdly doossl Sad Sygo 1) ol il 5l Jlesl a5
Geiod oyl jo il e pludl aladls (o oud cod S SuST g Weools
Jad iy 5l LSt mealio 4l o2k, Gislo lajuite J50S )
oals aid,§ b o aly 5 el iy (aBuils lisl, o
el

b snls e Lol s (655 S b, Sal) anwgs sl o
S5l oy b pol Gios (bl (ol o) 6l s Lo
&9, ! eizmen 5 ALk wnld Gln GemsY colerin
e 0905] 5 Cantyl5 ok 4 pladl jsel (b o 1Sl
sl b Al Gy 5 b, B ) oS 650l e
sl 03,5 e ylare b blys s

B3l 5o (6l Dl el v iz 90 5l ol 3 (5 sl53
w85 050 ol Oz Gilere 55 (S3isel Glapians i)l L
o,lil gilore (>l j0 S ol 4 i oo dlox (] 58S
20l 3148, sl dse 5l s S 5 (b, S 4 230y 05
Soloxe (390l Glapipn )3 & ol (£5.550 (b lac s
alie Sliass o assl Ko Bl lcal oais aizlo,y ol 4 ol )
Solore sl Dbl ; 63,8 gyo aslip (Hhb 995 (o0 i 4
2 obesl, s 038 3y p oS ol g (Shy il

2 Y] 85 g0 @) s )lone (i il 5 j9macisn Biea]
ol 5o Olgils CSiw 5 0l STl slooyss » B85
DS 50 )8 o 050 (Sledde s il g0 i )0 o2k el
5 peplae cpl 08 0 Ll SUle rals cel oS ()
e cal aly Gugye 5l (S Sledl; 005 e (b sleels
Olere g wslal ol ol 05 Glides 09l & Jbo b s
Floo J> 5 (2L pealie med )3 Glgmmisls OMSae & (5 loss
RO Ny o ] R PE RV (I RPREEL S K S I S
55 G BE 03,5 sl lacisy ohilesl Jlis & ey o
S 5 5250k G (Saalos pas U (SB59el Jab s Sl
Sl Jo b 05,8 Gk 5l S ade (b gogiul 5 )k
(o (b laeign 5 silens slaojle 4 baye (2L,
oolaiwl yo 593 ollsi dnwgi g ool ;S5 Colu 4y 0B ol goxils
o wilys (5 slene (b o ol ]

Sobose o Jolss Joo oo 9 Slindon Aaljflwals pol glaans
Sy90 40 (63gae Hlews Sl a5 Jl> o il oogr 2oL, g
o ly g el agzge bl nl ijsel laasr
Sl Dledl; (o )d adli e 990 50 (2,25 Slalllas 5 gl (S9nin
@ Shgn 0 WS Ll cnl o 05l 352y (s lere bjgel
5 B sleelKails (5)lone (5550l 1o (L3, ol (ks b))
GRS 4 dxg D)gpd (Mg (nl A g GSley 59l Sl
3590 225 5 300 B 53 |y ol g lame Sajgel sy (2L,
Slaows] o B als 4 Sl ol Y] aas oo 53 oS
SaS s jlone (b allis > o Blesly; hjsal callse 5 350
2,5 aale>

2l Gl 008 &S Cel I 4 Gy S0 5l b
Sy Wlgoe Gliee 4> 4 >lb Al Jool, g3l ponsl o
a4 2555l sl 1058 5l hamasls (b Jpame cuiS
2y GBI 0 5% a5 5 S ke |y a8l g oo i Jlges
A 5 Fise Az 2 s 5 S @ Wlg e (b el 5o
Gl 4l lisle 53lsy carge a5 sebrly b o sz b
Jole 3 Jooly slaonsl B> (l33l 5 (lgmdils s 5o (L2L,
420,85 oo il 3 (il aily oyl

Pl o & gl 00,5 (22 DI glaFells o5 o>k ]
SloJan Camg g, o b s o anlp 50 o8 el ol Lo
Pl b e sl @l p0 5 (b e U jglaieds lie
Siisel oM Canl Witae (Yooo) sleglelgl [F] wlooss ail))
lyiome ;o elonl 4l (S 998 o0 (BU (ol s 99 5l (b
iz zolaw ;5 g)lare sloan ;e )3 Gy sl (b I
S o ol ) pao a0 CISie 1 Glgb i ol o lai 0eg
ibse (b w5 slp 2oyl g laate S8k 4 bgyye oS
el bgye OOSas Sl 5y cnl e Sl @ a5 sk



H. Soltanzadeh et al.

F\N)

olhlKas g ool bl s

b 5 6o pe s (s lere (b euplie (2O JSS (55 ja0l
L] Sgui 50 (§AdLwS 0l

Soboro SSisel 13 5L,

@33l pgae (ollsi g 4ol 325 51 a8 Sl (gl B (g lamo g0
Slasie) doddo j0 .S o0 Cony (§)lese wlid S lgiea |
ol )5 093 €5 Lo (cwiiges AL 99y Juad s g 4ol (SIS
GBS slassiwl (9, 4S5 Cowl odds oy i (glad > (gloy90 (5 Loro
L Jsa> 5 s ilers lad s (oas0s sloo e 5 Lagnils JUil
b ygel anl b Dyl S e 5,8 Bl axh; cul )3 (seges
woils a5 Tz sl odazmg Sl Sjgo g lgime Sl 6 lene
05UsS slaosgazme o Jlas 5 ki DMLl (g ke (355
My g Ghen U 3 (eeaige g (eliily, (oele sy
Do) el bgmails a3 slacadds

G5 ez plazmiil osel aneily jslieds (silene (hjgel
e shaze 655lenl B b (5t slaiodlsd (sl saman olalas
P OlFee ) oo laatdys 5 Ve el (6550 galy> (sl
b bye (Fy a8 oge aiode gilaxe (b (900 b bL3
hisel Kgy 53 b b bye s (S s V] (ol anlp
$g; » wSE gy Jelod 4 Slillas nl 5 (S DV sl
s Silne sy g oSS Shisel by Azl Ssel
5 1520 5 VAD asS oo s 4 (S jsboay |, ke slaglly
oo Sog, [F] Wilosges auST (>,b dlis 0o 5 3o slodilse 5
S0 &5 sited Jao Sl (A5 535 piyle 9z 50 semmednl
g wilaid I 518 ad (Hls Wge 055> j3 5 0,25 RIS ool 715
Obl 4 €aal b (s 9 (olear b lgamaials o 5 L aniisS oo
Silons (Bigal 1o S psmesame (il 1y 5 ypmmeanld 1]
GBI oolx gy 4 eepaze slad S0, A5 Il ailes
plekis Ghs, nanile sailanzls yy 0656sS sla by, 4 Jae )0 (028
Oygots 5 (>hb o) Slilge 4 €D o g,
Slegoge iigel 10 yemealluce oo, sl oslinal b [V ] T 51 Jitess
INT oyl 6585 a5

5 Glexe Gl (22b, Sbs)l slp plegbsy o (Ve0) JB
2 &2y 0o sldad o oolul sla i3 o alblae 4 € )b
@ by e slagigate Gyl jlaS (ob) b (b 5 )lene ()l
97 I0ged 9 (Slagim digdi oo Al Jilaia b (cogeha sladine;
o bl wiidn o e 1) (s)lone 5o o2k Cully o5 a2l
Ivy] s

et Sl Bl oosesl ln 1y 955 gy (Ve e8) e 5 e
O ally 50 dgzse had pade g Lhsel Sely g0 e S
aias oo plomil (b os glaalil g 5,k gla S 55 5,50k
Giisel 5 mte 3,55, 90 4 (Ve o V) [0 (glallis 4o 5y 9 ilo . [YY]
igel WS e azg Gl laaiaey o op)l8 L ool

SN P AN S FPR EC SN PR RARER

R iy
pole slaasljiils adllas by 5 lare ;5 5l 5,5 cilies ol

el L 058090 popgidl doad pole & olbcuws b by
ilosls lid oig axg dee @lusl, 4 Al «alisl, 4 o Libs
B yainl pele ganail lp LS s 1w
ol 5l S pgladl slash s (ede AD-:lig)
088 b o LB ] 05 Wil bl 098 psle slagunails
3 i 8 35 4 g 03y b (Ll anl p a8 Sl cwiin
15 Slodas mis dwiin ple a5 Ll 518 o o,Lal 5 b 5 agl
G ple cpl Jeol 0,5 Jes Gl o)ls gHlass jiv (6.5 IS
&S Cewl € > S1B adS @ el Sl (bale= o) Slaad s
pedlie 9,5 los 385 laosed 9 baidy calil slagty,
WSz &5 WS (o by, 9 Ojluiss paiie b Abiwghs 1) (o2
VT sgas IS8T o plarl o 1) (2L, i petlin olgs oo
bz Jom osie 5o Sledl, (B (Y10) 6,0l anaiws e
w‘é w‘ ails L’MJL: GA)'{MJ‘ 0)5\) ‘5)LA.&A Q"?L M‘)S )é By )
‘f’)Lﬁ’? 9 Py |a15.>| 9 Py sQ‘)Lo.c 9 M‘ uLw.‘> ‘GLQ.C A
035 Joli 1ol gy BB Jerllale o5 1o 85 (6,500 i
[a] el Sbals 5 Sbjlys

S e 08 50 SLedl; 5 solere G (S 9 S bl
orbesl (2L iy 4 (Shaz Lo lexe plgzmdils b oo
a iles a5 Codly ol sl wgdl o Slesly, lekes oS oo
bl alS el spde e 5 e G, 0 o3k, xS0l
b oo ol jo opl g andb oo ESgel jiils jo ol 50l
D] el J ooy o ailyglid slacd piny il

SeodlST igal ails s JSie ol oyl iy jo alisee Jalge
5o lnl o O e s @58 Glis 5 medyte 55eb L sylene
Gl 9 03l oe srlons 33 Sl oS p 4 (00 izl a8 S
Lol 03)3] ul.!.c)‘ O @Lm." 64‘5? 6‘1.’ 6.0..4;5 Sles Ego9e
J R - Ay N N P CH R
oSl s St edlie S0 50 5,5 o LUlg Lo Glbl Lass
Slp 'ty b cud b s o8 6 lone 5o bagSIl Bl ol 35,50
INT cal asle sl bl o3 i 5 6,58 b anld
O 50 aS il Ol s a4y ax g3 b j0e (5 lexe jo Lob, oS>
oniyd o5 (Vg 5 okl Gl ypae ple o ol ped 5 Lol
Soge o anaie 5 P8 glad el o o5 ol
DY c 8 095 a0 9 SIS b pdy

Gaie) o JSsba Gilase o 3L, pele 915 o5l



Tech. of Edu. J. 14(3): 615-628, Summer 2020

(#19)

1ra9 du;..,uxn,w‘!f.@,uzj,u'w,u‘;«u il

alzlae 3k jlogasl 5 olsS 09,8 Sl 5 st il g stalojlacs
LY 5V 2lb Sloado ol )15 lgomiils Dl ol 5 (guyd el jo
iy po3 ol 3B e gy po Sy o3 53 (Sl Elis 3,5 3 g
ool Sledbl cdl o ad ooz il (b cuas ol )l
She 055> 40 9 SlailbulS O jgoay IS il slo sy Sllllas
Gy 3 Grred 90,5 o6 (ot (eilom Do 95 o0 plox]
D5 0 (59UTly anlllas 5,50 axel> 3l ool Cawody slaosls oS

Silore wiige (LB phsmadls (agn (nl by Soges]
Y A leass Lo (63955 50 eyl axly ol ol31 oRidls
V 2hb leade o 331 poliie lgoriils olasy .aiog V-V
SO LR Sk g e 8 008 Slasd pl5laS 8gy 185 gt gl olas
Y 2l claie Gy 33 Lolie lgmidls slass aiog
P20 03l g pa A odde dlass (pl 51 45 Widgy HE Ceddgann
s 5l 1y (ormslin i cpligzmiils S5 slass (o5 g g
55 ot 51058 walE ol 05,5 55 & SKinghy 55w 5l kil o5
(PR wly ol lens (Bigel 09,5 Susles b Siagy,
oo 055 o o555 (gasl (gslas 09,5 55 @ |y pligmtils
Lalps 4y Glalojl Lulyd (50,5 So03 Geizmas o (el O e
$log,S o gioges] (olas il (p3jsel laoms (ko 5 (g
99 4 393 adle 5 Sl L (ligzdils (il ply 0095 (Soe iale]
ds g o 00 ¢) b Slodde 503l 09,5 0 N0l randl 05,5
Slosio (1903 09,5 10 5 1150 @y 5 ey Sl olsS 09,5 10 9 50
PO gy g ey 4015 09,5 )3 9 150 (b g jey S Y (b
Slasoge)l G xKle g Comdz @iy VJgar i8S I3

a3 oo Lis o5, g0 ;5 09,5 g0 SIS |, ioles]

bo s ey (Ul i
laol L auomiw Dglaie ghaw 95 50 lei oo |y o S50l i Ulgs
abdS Jlo po by gugye o plhemiils lhed 2L L Glsee
G b9y SI Ly s wdzmins 1) il iy QU (o
CB o welsS 098 S h b el immoseilbe (stelejlands
55 Slaogesliny QUIF o9 Glaan 3l 90510 S 155 2

2 Jol plpabl (ctalojl piie Jlosl 51 L3 09,8

S ol Sy lyear 2, 5 (SheboD bl lSedly
o0ty by 9,5, 90 e (L ows I (hoekel)
& Ly o2by Bloo Jo & o5y b siile 15 5L
ova Olezils puiin (Flhb ool n 5o g (5slere sloosle
Ol 5l ookl jo 1) 055 oUlgs 5 00,5 (3,0 1) 055 ook, Lls
2 Sgel G sl bl s b aies oo arwgi (s lere >k 5o
sl o Sles aline albl, S LSl oS0k Ghs,y onl 5l cules
Jsb 0 1, 2Dl 5 b wdse Loz oz SO Glyiea a5 cul
o xly yoly glph )l 0,S0s, Ll auS oo (el leis b Lo
Ol 5o a8 wisygle Ll & gleade JIRl 5 Jedl s Olus
Sllllas & bgye Pl Jo abiwsay Sldl) mealie 550k
Wiyl g pgd 0)93 990 y0 ;S (o0 B S 3590 (6)lene
i 0 L hoekel 950, Golene (b o (L2L, slea
P 2l slaghy; 35 0 (pUly dnwgi &S s 0055 e

IVEL @l oSt (6 e ()b IS ol
D50 S)lere Ghigel ojg 10 a8 Jlglp wlidos o) e o)lnl 5o
LEL Ve e) paie Sasls VO] (Y 0 ¥) (sog0mme aile) col a3 S
DALYV g 0amma o)l g 2l poslssage L YET (V1Y) ond
coiS o ol i g olusl, 0,5 [TV (YY) jelise sen S
e atey (nl )0 el 8,518 azgi 0550 yieS (b Jgaze
poke b (g lans lawlior loie L (Y+10) (5 0l oY 4 e
wobl de 5 comalploli ] € dlal 090 cale (ygie j0 aids
S ISE jo awars § lol, iy olge L [YAL (Y410)
[Yal (V-1 F) 0,800l 5 ool oolilo, crioman 5 € Slnl 5 loxs
85 5,5 o)Ll €t sylons 5 ot Syl (ouliBib0 Glyie
ol 0550 (slexe o lsl, oKl pwyp 4 DY ol

ol 00 wlof

S IR TY)

(slaos 91,8 kS 5y 0T L Ly (oS5 (A5 ) b oo 0l 53
5 Solors (390l 5o 52l dRlr gy & 5250 g0t ik
ou9,y ekl b cqa opl jo cwl sad asly b anl 3

6)La] axol> (Byxo ) Joo
Table 1: Statistical population

Groups Subjects Gender Age
Female Male

Frequency % Frequency Frequency % Frequency SD Mean
Experiment group 25% 3 75% 9 1.21 19.75

Basic design
workshop 1 Experiment group 42% 5 58% 7 0.66 19.58
Experiment group 43% 6 57% 8 1.06 19.62

Basic design
workshop 2 Experiment group 36% 5 64% 9 1.35 19.75
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Table 2: Significance test for ability of subjects in basic courses

Courses Groups t Significance level Mean difference
Applied geometry Control/experiment -1.93 0.06 -1.59
Environmental expression Experiment/control -1.07 0.1 -1.1
Materials and construction workshop Experiment/control -1.33 0.19 -0.79
Architectural expression 1 Experiment/control -2.29 0.03 -0.95
Perspective geometry Experiment/control -1.33 0.29 -1.89
Mathematics and statistics Experiment/control -1.85 0.05 -1.60
Basic mathematics Experiment/control -1.32 0.26 -1.72
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Table 3: Subjects’ scores in pretest in 2 groups of basic design workshop 1 & 2

Training group Groups Number Mean SD Standard mean error
Pretest Basic design workshop 1 Control 12 15.95 1.10 0.31
Experiment 12 16.56 1.12 0.32
Basic design workshop 2 Control 14 17.12 0.95 0.29
Experiment 14 18.85 1.05 0.30
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Table 4: Didactical methods and instructional objectives presented to students
based on mathematical concept
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Didactical
methods

Instructional objectives

Student seminars
in mathematical

1. Acquiring mathematical concepts and linking them to
architecture design concepts

analysis of 2. Understanding the connection between architecture
structures, guided design and technology
by the teacher 3. Formal defining of mathematical concepts
4. Identifying mathematical concepts in architectural
objects
Geometrical 1. Acquiring competences of applying geometrical

concepts and methods

2. Geometrical analysis of physical models
3.Interpreting geometrical objects in the architecture
context

4.Acquring skills of building physical models

1. Training of divergent thinking through developing
design alternatives.

2. Identifying, solving, and applying mathematical
problems related to designing the product.

3. Gaining experience of creating and presenting the
product

1.Developing evaluation criteria

2.Evaluation and self- evaluation practice

problem solving

Project design and
analysis

Peer and self-
evaluation of the
project
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Fig. 1: General design process [6]
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Fig.2: First phase of proposed model for developing the curriculum of basic courses
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Fig. 3: An example of subjects’ design process in training 1 at basic design workshop (1)
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Fig. 4: An example of subjects’ design process in training 2 at basic design workshop (1)
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Fig. 5: An example of subjects’ design process in training 2 at basic design workshop (2)
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Fig. 6: An example of subjects’ design process in training 2 at basic design workshop (2)
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Table 5: Design assessment grades for project 1&2, studio 1&2

Project 1 Parametric Drawings Proportion Modularity Calculus Problems Math evaluation
Studio 1 solutions precision harmony application application Perception criterion
12 12 12 12 12 12 N
52.3750 75.4167 72.5833 70.5417 52.6667 66.3750 Mean
Project 2 Geometrical Drawings Symbolic Modularity Symbolic Problems math evaluation
Studio 1 forms precision volumes application numbers Perception criterion
application application
12 12 12 12 12 12 N
64.7083 81.0417 81.1250 64.2917 65.2083 73.9583 Mean
Project 1 Geometrical Form Model Drawings Use of Dimensions math evaluation
Studio 2 complexity analysis precision precision parameters calculation criterion
14 14 14 14 14 14 N
80.2917 71.5000 78.5417 77.4167 60.9583 60.1667 Mean
Project 2 Geometrical Form Model Drawings Use of Dimensions math evaluation
Studio 2 complexity analysis precision precision parameters calculation criterion
14 14 14 14 14 14 N
83.5000 77.5417 78.7917 77.4167 50.5417 61.9167 Mean
&9l Gl (5 lolins (yge3] # Jgax
Table 6: Significance test of evaluation criteria
Criteria Group Number of subjects Mean of scores U z Significance level
Motif Control 12 18.17 4 -3.926 0
Experiment 12 6.83
Function Control 12 17.21 15.5 -3.263 0.001
Experiment 12 7.79
Form Control 12 17.23 14 -3.342 0.001
Experiment 12 7.67
Ground Control 12 15 42 -1.732 0.083
Experiment 12 10
Present Control 12 15.5 36 -2.078 0.038
Experiment 12 9.5
Creativity Control 12 19.96 18.5 -3.092 0.002
Experiment 12 8.04
Total score Control 12 17.42 13 -3.046 0.001
Experiment 12 7.58
Vg ) oS o b IS kS sl g e U 9ol @l Y Jgor
Table 7: Results of Mann-Whitney U test for general quality of design in workshop 1 & 2
Group Number Mean of score Total of scores Z S
Control 12 15.67 188 -2.194 0.028
Workshop 1 Experiment 12 9.33 112
Total 24 - - - p <0.05
Control 14 16.83 202 -3.002 0.003
Workshop 2 Experiment 14 8.17 98
Total 28 - - - p <0.01
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Table 8: Results of Mann-Whitney U test for hypothesis 7 in workshop 2: general
quality of design

Experimental Math scores

group of design

Pearson correlation 1 .384**
::EE; ’:fe;‘:i'gn Sig. (2-tailed) 007

N 48 48

Pearson correlation .384%* 1
Math scores Sig. (2-tailed) .007

N 48 48
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