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Cognitive Development from Adolescence through Adulthood:
Formal Operations
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Abstract
T his study aimed to investigate the development of formal operations from adolescence through adulthood. The sample consisted
of 345 participants in four age groups (15-18 years-old: n=108; 19-29 years-old: n=104; 30-45 years-old: n=44; 46 years-old and
elder :n=51). All groups were selected using random sampling. The first group was selected from high schools and the other groups were
selected based on municipal areas of Isfahan. The study design was causal-comparative. The participants completed the Logical Reasoning
Test (LRT; Burney, 1974). The data were analyzed using analysis of variance and chi square methods. The results indicated that there were
no significant group effects on LRT. The pairwise comparisons were significant between total scores of 15-18 years-old and 19-29 year-
olds. The age groups didn’t have significant differences in terms of frequencies of individuals who were in the concrete, transitional, and
formal operations stages. The developmental trend of formal operations remained constant after adolescence. The findings were discussed

based on Piaget and Neo-Piagetian cognitive developmental theories.
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1. becoming 3. adaptation
2.Dahl, B. 4. assimilation

5. accomodation
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1. Arlin Test of Formal Reasoning (ATFR)



A3 Shlos 1 IS5 6 e 0,50 | (55 S

alold )3 a5 Kdg (o3l ded Limgh oyl (o)lol dxels
Slasly cogSuw

5 lsiod (o o5 wjly o> & dagi b ol 2 edle
VY odgaome jo 0L Jleasl 4 1) elial lles 6y90 )l jil
sy s Jas! oyl Cluasl bl o (S V0 b
03940 33 (g 095 S g5 cul el I el
Sloj ojb b )Son sleeg)S s Sl Jlo YA B
saponds (ol 2 909)5 93y Alolé (yg JLu VO LY
YA UV L sodgize o o JlS 5 (SW; sleoyed
Yooro s Clsesl Vb &y Jlo £ 5 Jlo ¥O b ¥+ Lo
Sy slalo LT3l g (53550090 (pny b 42 5 e
calols  bues Jopo Ol JWS)h Cow 4
Log,S o (Sloj ool cnl QB g 8l o 3la5T luoria>
sl pouye (salade (slnimggy )

(BUSCES b dw slaody g Cglae 4 angi b
& ulf.\...fuf).w A 3] Qal.é.’.’.n LS)‘J)-?‘U?“’-; LSL"’“’?#:”
dblie bl lades ()bpaises gy 4 Jlo YA
4 Sud ol lwywd pow 5 pod ul)ﬁ"]wb s
35 Ghasnaciisel 4l sz (Bolas ysbo 4 & JS5
a4l g gaie Cole 3 g dwyle 3 b Sy anl o
I Jle $o B b Bases b as obal s 3)g0
Mo OQML\ 9 wl.;.is)lf ubwb) olRisily Lo
ol sl Cbal o8l 3l ey 5 (LSS 5 (eSS
cu)‘ 2 09)'1.0 W ul?w‘ u’_‘abta; U9y A gad 09)§ d)90
OIS S 3 g Juo YO U YA 09,8 diged I isu
S gl 4 dogi b cuoldl Joro yolil Sl ¥ sYL
Sladss ibpdises Ghg) 4 pldel b e
dabis nin olay job 4 &5 G cpl 4 Sas ol
035 axzlye o8 4y ol b 4y Sty ol et
Wged ) by pdy Adh CogSw bbls pl jo oS

(Uhs23e5 4 oole a2) gl GBS S 3 5l oS
D5 oo ¥ g Jlo VA B ole Ve g Jlo 1O stas diels 53 oS
1 Silosp s eliml b 4 ks Jys blbd 1 il
all &8 35 (VWVA) (slojl g liwdls gaie g pund (g
ol gl b osnis slb i ol @l lascie
ruo g bl oKl ezl A e s jb)lS
YoloY (s xSk b (05 VY 5 30 VF) 55 £V L 5
a3l 4 oliwd jolaie & plucl (5)slid (g0l 53 ¢ Jlo
@ (o pd YA dgas) wiily 8890 5 Slas elil lles
Obondily (guyp (nl 3 45 35 drg Wb op £355e (0
@b o U a8 Wiloa s awyy (i y b ixiao 05D
T R N RIS NIV
sdas 3 Joo0 slopd b opl (IYAY ¢ busee) Canl lis )
2 leialy g glil 0)90 ladiges 9y & 2laiags
9 ol Jio (sl )08 o0 mul 5 0ad el
slvaib Ul > dl dw ),>L & (WAQ) Sl g oM
2 byl ol alie wles)S o)Ll olaialy 0y93 5268
Gl ST 48T gl D900 5 (WWYY) plwdls i
all JlS )5 g Sloxgi 0y9d ,0 sadosalio claypsl o
)5 (5355 093 53 Ay &S Cal (63U Kg, o

Ol Gdoyn (flinl Cldes Jgo 89y 3590
ipgh slaiidy dliwl 4 bl o) Fle 1) (g ls]
S5 Sgy piegk ol p ojly ke g (2B 5 (JB
ol sl 3l am (15 ¢ ol33l Sllas (gl sl 50
s 4 gl cnl o (e 4wl Slgrgs 0)9 )
JuSi5 b plyrg 9o 09)5 &5 290 Jlgw cnl 4 sl
Ll g S (1S o0 Jlb s 0 (imghy ol 0 pob
i g laog)S e L elil Clles
S5 o

O¥95

ol Ui by 5 ke g5 3l JS Gl ool
ol 2 i 5 g 09,5 D9 Slawlie e g5 5l oy
Dy duly yite o130l Cllos g Jie e )b

/T0Z J81UIAN /0S aNnss] /ET ‘JoA- SIsiBojoyaAsd ueluel| :ABojoyasd [eauswdojanag

-
—
M



Ladslgy

Y0 im0+ loud /o3 s Sl — (Sl lusliadisly 1 JopS (o

-
-
o

5919" Oy ‘d)ﬁ“ alxds ‘L;A’.ml o

P o g o sog)S > BASES W g (6She

ol okl Y Jgd

28 YFD ggamm0pd dlaws pl i) b, O YL & Jle
9 w0, eSS JolS b a1y yges] 45 sing

) Jo
iz g oy SuSE 4 GBS S b w5 She g Mo
SD M e W g o o35
v¥ 5
VY \Ydra YA JL» YA LYV
¥ 30
v O3
Y/V¥ YY/AA ya JL» ya A
Yy dy0
W )
£/ YAIVD £ JL¥a by
Yo .))A
v o)
AR O¥/AY SA YU 4 Jo 5
A Sye

Ol 5 Sl Jimghy o A5 el S8 g3l 90 e
ot sggell S b osedl ol (S () (V- -0)
5 MM (hesd @l 5 Jsil geil a3l (olil Cliles
5 Soze Gy ook ol e AT g Slaen
15 206 dap ol 3 B8 ot 5L geil lsiome
ol Cawd dy oIV Cyg0i] oyl (el Sy> Sluneds Flig,S sl 4

asdly

ez el Slles (slaoyes Sike duglie (gl
o $BLbCuner lajste (B Il 09 o5V (o 09)S
Jils (glo s 295 S8 gl 51 g )bline S50 53
3 Sopm gl o oS (oo By cule) L) 4ol S5 il
oy g JHwe pite (lgis & BLOCurer by
ol L5 485 jlas )3 atnly jeate plgie 4 (el Oldas
OMeass liae 5 buoywd 0)90 dldy (i i &S ol
F=¥/ov F=VAVY F=WEY sy a) cul jblixe
Bldcanes glajyiie plo 3y50 )3 Sl (P<e/eee)
295 Joline 1al)3 5 i Jab Comg o

Olys 4 (29 Cogas (bl S calnle
dly o Olgis 4 (slinl Slles oyed 5 Jhius pite
EMpass g Gl ymd 0)93 4Ll) ¢ iz Sbapiile I 9 3)lg

w55 Shgomls gl ams wlol 5 s JuS

aolidinyy b ) HEASES 15 5 licumes CleMb)
S Shs 2 oM 3 pslaer (Blicuer slaShy
wile 50> b Shy 390 3 Sl (o 9 piz) 9258
5 Jib olgie (ol Cundg (nass didy Meass i
555 m ey elil Sllas 5 Jlges o3 ass ol
b b5l (VAVE Sy LRT) Y hate Yol cpg0ff )b
o9l ol AVE iy LRT) il JYosan! (90

Soil il s slisa ol ol 5 el g Y
o3l (523 ()5S 4 bgrpe Jlue 5 lbrduslie ()00 ol
oS Cul clay S dhate Yol g0l ol o b
d g g sl b Sl dw (50 ] Sl N0
ioudw g 9 gla Jlaw > .Cawl iy dw Fwly gl o
oy Jlgw 4y Jol8" 005 Ul canwyd a yide dod guol b
s 38 0508 5148 CulVY gl S 005 Egemmo 3 5
b 5 050 WHA S b e lles b pasb v b
Sy el lles b > wyes YV B VE 5 Jlas)
(329031 45" (glal o s 9 (535005 d ©y90 & y303]
cud ol b sl e Ollas Glsis 4 3y )5 o
o o8l sl oy 5l gl cpl 0 Al g 0
JY,\Lwl O}A}] il M uw/uLo Lol 0l o3l
5 55005 b bedle | Siusan &5 and o lis (LRT) iais
oilil 4 bodle §l Sze Bls g cunl cuze S 0y b

1. Logical Reasoning Test
2. beam balance

3. concrete operations
4. formal operations

5. transitional
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