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Breaststroke technique stroke (analysis sheet)

variables

Contents

marks

112

3

4

Body position

Head position when in the water

Shoulders level or not

Hip position on extension

Hip position at highest point out of the water

Hips undulate too much

Hips too high

Total

Kicks

Knee come too far under the body on the
recovery

Prior too being fully recoverd the ankles turn
out

Acceleration during the propulsive kick
phase

Position of ankles on recovery

Position of knee on recovery

Whip kicking action or not

Knee too wide on propulsive kick phase

Total

Arms

Thumbs down little fingers up for
commencement of out sweep of the pull

Too much elbow movement at the start of the
out sweep

Firm or loose wrists

Elbow deep or high at the end of the out
sweep

No wrist rotation

Uneven pull, one hand moving through the
pull faster than the other

Not a streamlined recovery

]
=]
[
£,

Timing and
breathing

The pull commences before the leg kick
finishes or not

Breathing is late or early

Head movement during breathing

Recovery of feet is too slow

Even stroke or not

o
B

Co-ordination test of breaststroke

Overlap time

Agree

Not agree
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Arm lead undulation T O Tall g praall 4 g3 45 5o
Head Tead undulation TS O g pruall A 5348

Breaststroke Kick on the wail TG aually e Ofa ) Sy

S S L s i el e Bl e e ol ¢ T ol
Sweep & Load body undulation

Toe g 1,015 Oles Gl o1t Selll e 380 azy O
Breaststroke on back hand side

e el Calay Cus o1 Bl o 38T ol s e
Breaststroke on back hand up

. BRI RS el Oy Sl o
Breaststroke kick hand's touch the wall

SIS E e (7)) il e AL AT
Breaststroke swim full stroke count (3) time

Y A clae (V) Sl ae ALdS 2aliw
Breaststroke swim full stroke count (2) time

e i1 pTai%al s ol ol o gl O e 153 S
Vertical pull Breaststroke with fins

Breaststroke head up ) AR FOER B PRI AL W
Breaststroke pull with buoy VAPPSR KSR P PLRLR CPEN
Seated up Breaststroke AT e sl e Gulay Sl
Breaststroke kick with board % R PG IR EEG R FIT P YT MR
Fist Breaststroke FVET AR IR L AL PN
Breaststroke kick torpedo position s pday oo Oy Sy
AP PRSP AR PRT PR LN

Breaststroke pull with paddies & buoy
Breaststroke under robbes SEN s dial (e shall Aalow
Breaststroke kick under robbes SR 0 il e Oy Sy
Breaststroke pull under robbes SR Jla Jadl Ga el S8 a
Breaststroke pull (D.P.P) I K% | XY AR P PORPPRRT L R LB
Breaststroke kick (D.P.K) G _pall 33e G A e ae O T 4y
Vertical Breaststroke kick A a1 e Gl Sl pa

.d:i\.c_}“ss\.\ilnl._:M\J@ﬂ\dﬁﬂﬁé&)&&lﬁé&}
Breaststroke pull with tennis ball between chest and chin with fins

' _ aaly AN O 55 8 o gon LK ol
Breaststroke with tennis ball between chest and chin

Vertical cobra e B R TP IRTPC
45° Angle cobra TL0 dggl 3 11 sl
Cobra strike to end of the pool RY B FIBTT IS

T ofas O ge sall Al (el 0 GBS s

Breaststroke pull with flutter kick
Tyl Bl el dalis (el 3 S8 s
Breaststroke pull with body undulation

caile i laadaly s s %JQQF&M\M@&‘JAQ\S}
Breaststroke pull with flutter kick (fins)

e S ATy 33 Ol Gl g el Al 53 T
Breaststroke pull with flay kick (fins) ‘

— e e Gl ik e e gl
Vi Vs % Breaststroke pull with flutter kick (fins) + -

elall E_)l:'.unl_).\\_,t_ﬁ\n_}“‘,«_i‘,ls.ﬂ._!Mi%@&lﬁ&ﬁ)&
Breaststroke pull with paddles & fins, head up

GRR 4 3)) A OS il g el i 45
Breaststroke kick with breath each one, (kick board)

(AR A T O 3) Taa O Gl e & pball sl 4 o
Breaststroke kick with breath each one, (without kick board)

Y @ o) a0l P t
4 pull, 4 kick, - glide to the end of the pool

I & o), s ¥l (el 3 Shaw ¥
3 pull, 3 kick, - glide to the end of the pool
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(s K oalh) W Gl As oh, s
Breaststroke kick hand side (breath etch kick)

(O B puaill) Wla Gl jaa Gl ) Sl
Breaststroke kick hand side (breath etch 2 kick)

?u;ﬂmjuﬁﬁewb)!bﬁmﬂhmbuc‘yu\s‘)a
Breaststroke pull with fins (minipilate movement)

e Oala )y s puia 3 A1 58 s Oy poda 3 e ) 3 S V
Breaststroke kick 3 pull, to fly kick & 2 Breaststroke kick

"’L““CJBL}“‘)“JM‘.)BU"‘AJ el dalud b s (el HI SIS o
Small Breaststroke pull with fly kick (head up)

&Euthﬁw\jukJeojmuh;urﬁwnlﬁuLuuv NG PV
3 kick, 3 pull, 3 pull with fly klck, 3 full stroke

AL\Suth?Am‘_)aual;_)cae)wauhw\'ﬁum\_)auhw\' G Oda Ol ¥
2 kick, 2 pull, 2 pull with fly klck 2 full stroke

a el )3 dasia o5 AT Jaal (it Cpael Hall J.lwﬂﬂa.\.wuﬂa_)u\.\_}\ai
4 kick with hand folded under chin & one pull (repeat)

‘)Muacﬁm'uus.ﬂ\dmﬂwmuaumbﬂb dea daln Gaday S Y
3 kick with hand folded under chin & one pull (repeat)

.)'-‘*“U-“"_)-“—’L‘MYH ﬂ\dmn\wmum\)ﬂ\_,JuhhuudaJM)m
One kick with hand folded under chin & 3 pull with breath

A )_)Mu.\c\‘).)uls_);e’(o JMJ‘]‘C“'}O‘JMU"‘;J?YO
25m kick torpe o position & 25m kick with V4 Breaststroke pull

Lo ) sha (el N 210 o5 g3 il gdag ga e Oila ) a0
25m kick torpedo position & 25m kick w1th Yo Breaststroke pull

g —- )J..\mwc\yu\SJ;?\'o JJ"".}N@"JU‘JMUJ;J?“a
25m kick torpedo position & 25m kick with % Breaststroke pull

ﬂALSAAL\.w \‘0 J‘\'”.)NC‘AJU“JML.)&I?,)ewo
25m kick torpedo position & 25m full stroke

ah\_,a‘_).)w_’ﬁmuﬂ;)ub)aieY°?4M|ﬁuahJume¢A_)chﬁeY°
25m pull with fly kick & 25m (4 kick —1 pull)

oh\Jt\ﬁw_,_)amuﬂAJuh).a\'?YO ?Jml_)suala_)ub_)mcaj.\mmnbaa\'o
25m pull with fly kick & 25m (3 kick — 1 pull)

aL‘J&\JJWJJMwh)um_)mPYDe:‘\.u\)su.\];)ub_)mc.n).lmu;c\_)é Yo
25m pull with fly kick & 25m (2 kick — 1 pull)

] ) da\SAAUueT°(um\)5uﬂa.‘)ub_)mca_)Mum\J&e\'°
25m pull with fly kick & 25m full stroke

Cobra drill with Breaststroke kick (15155) uall 4aluw

(LB Aalon — Gada ) 400 Hha 4alaw
Breaststroke alternate between kick & full stroke

Triple kick (3 x 1) [N PYST BYR PNV JST NG YL FRTERY

[P "V W TS TR VORI DY s SR S TRV P AL TSR P
2 up & 2 down (full stroke)

Catch the Teft Teg by right hand & work by others (change) 384l juall4alus

2kick & 1 pull ol R LEGF ol Oia

2 pull & T kick O )4 + el 0 Ofiss

2 pull & 1 full stroke A AaTow 4y yoia + (o1 0 Ofss
3 kick & 2 pull CeeT ) s+ Ofa ) Sh,a &56
3 kick & 2 full stroke ARG G s + Ofa ) AL &6
3 pull & 1 kick sl Ola s pa+ Ol N e &6
3 pull & 2 1tull stroke CAPLY uuuum)m-;- u-\nl_)duhmula
4 kick & 2 pull wc\_puuu+wb)uuﬂcu|
4 pull & Zkick O Ofis F 018 Glhaa C'-’J‘

4 pull & 2 Tull stroke LIRS R T3 G Y Krevy
S kick & 5 pull Ol )3 St QI F il y Tl puia s
5 Kick & 3 Tull stroke S TS O F Gils) Gl g
5 pull & 3'kick a5 Cloa O F O T Clima s

S pull & 3 tull stroke A GG T G F e 15y Slhas el
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\ i Breaststroke kick with board sihal da o aladiuly cala <y
Y i Breaststroke kick torpedo position sl g e dalay Sl s
” i lila el il y ol ) o ol el e 3850 gy 000
Breaststroke on back hand side
" : Gl el il g ula s il pn ol el e 3 pains oo
Breaststroke on back hand up
¢ i Breaststroke kick under robbes ol Jla Jid e cplay &l g
o { Breaststroke Kick on the wall Jailall anl 3o sl s jaa opla ) <l yua
1 i Vertical Breaststroke kick il aaza sl (e day il ‘
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j Sweep & Load body undulation
j Breaststroke pull with paddles & fins, head up
" o Caile 3 plasiud ae oud ) auza gl g el 3 S 1
i Vertical pull Breaststroke with fins
¢ o (sl da ) 4y JS il pe y jpuall Aalpuddl 4 pua
; Breaststroke kick with breath each one, (kick board)
o o (Rapa JS udail) Gila lel 3y Haa s il pa
g Breaststroke kick hand side (breath etch kick)
- w 2 kick & 1 pull ced D Aasa + clay f i
*q o 3 kick & 2 pull el Cia + cla ) Sl i EDB
A o g.'ﬁl.c_}“A&u\gzﬁoﬂgjcﬁ‘.g)ahcnjufaa@aaplﬁti‘&}
) Breaststroke pull with flutter kick (fins)
q O caile 31 Jadtuly jually B3 g (B3 S aui g ae el 3 SIS
; Breaststroke pull with tennis ball between chest and chin with fins
e w wb)ha}thumetn)chJ.\___Y__:_
’ Y ¥ % Breaststroke pull with flutter kick (fins)
13 w 45° Angle cobra 00 A 4 31 sSl
VY « 3 pull & 1 kick 3aad g Olay 4 i F et 5 Sl EDG
..)-‘*4' 2 ) (i s a3 A 8 cula y S PRy P
Y < Breaststroke kick 3 pu to ﬁﬁfxzf& 2)!Breaststrok)mkfék
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Vo @ 4 kick & 2 pull el O + ogla ) Gy C_-.',)i
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d Breaststroke alternate between kick & full stroke
d 2 up & 2 down (full stroke)
v Y';Lﬁ\fogl_a.)c.aiﬁhaﬁhuveﬁdp‘):\d‘.g;uv(ﬂ&,}x;)&\._\)h\"
c 3 kick, 3 pull, 3 pull with fly kick, 3 full stroke LS cilaa
$ z 3 kick & 2 full stroke QLS Aaluy ol i + ogday Sy i EDG
o z 2 pull & 1 full stroke ALalS daliw & g + el 33 Cfaa
1 z Fist Breaststroke Ll Hladiiuly ALlS dalp
v z Breaststroke under robbes Gl s Jiud e el dabaa
A . YN B o () il ae LIS dalis
c Breaststroke swim full stroke count (3) time
q z M’J@.ﬁ‘u&:gﬂﬁﬁ}e‘{,tﬁ&\sa&m

Breaststroke with tennis ball between chest and chin
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Breaststroke kick with board
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Breaststroke kick torpedo position
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Breaststroke on back hand side
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Breaststroke on back hand up
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Breaststroke kick under robbes
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Breaststroke Kick on the wall
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Vertical Breaststroke kick
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Breaststroke pull with buoy
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Breaststroke pull under robbes
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Sweep & Load body undulation
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Breaststroke pull with paddles & fins, head up
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Vertical pull Breaststroke with fins
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Breaststroke kick with breath each one, (kick board)
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Breaststroke kick hand side (breath etch kick)
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Breaststroke pull with flutter kick (fins)
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Breaststroke pull with tennis ball between chest and chin with fins
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3 pull & 1 kick
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Breaststroke kick 3 pull, to fly kick & 2 Breaststroke kick
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3 kick with hand folded under chin & one pull (repeat)
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Breaststroke alternate between kick & full stroke
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2 up & 2 down (full stroke)
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3 kick, 3 pull, 3 pull with fly kick, 3 full stroke
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3 kick & 2 full stroke
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2 pull & 1 full stroke
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Fist Breaststroke
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Breaststroke under robbes
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Breaststroke swim full stroke count (3) time



VO/A

(2= 9) o
sl A (8 8 gy s ALIS L
Breaststroke with tennis ball between chest and chin



/4

(4) @i
¢ ohall gl
£ Sl gali sl P Ao gl iy pail) 3y ana Aaalisa
3add) A 3addl aaal
) L)
) 0 0 ‘!,353\ & 3
(%Ae) (%A +) (%Ve)
_ \,¥ Ve VY,Y JsY £ st
\ ; Y A 1.,Y A £ gs)
)0 Y, 1,A 'R GEY £ gand)
\,¢ Y,Y 1,4 Y. &l g sadl
\,0 Y £,0 1 ualdl) g syl
Y Y, £,¢ q o) £ gyt
Y,¥ Y, Y A% AX bl £ sanddl
Y,0 Y v,0 A el £ gl
% 1,4 Y,4 A i) & gaadt
Y,y 1,4 ¥ Al Sl £ suud)
‘R Y Y 1Y He gdal) g gl
\,V \,A \,4 0,4 e AU g gl

() o (3)) o g5 e yandl oy Aol *



Y/‘\

(Y VYTY) G (123 [ 1/3%) 0n I g s

el Al (8 el 3 Al jay b I Sl daels gl

AEERYARTARART ' ACER VAR FAR QEPA! &

wr..C_ gl Badd) A Al o H.FC, i) Badd) SN | Al e St
A 8 ol | Al e
&Y. | @ovee | %ve A oo | (T=8) b ave | @luree | %ve A e | (T=1)
&Y. | @pree | %ve ¢ JSX | (T=0) | ax. | Goree| %ve N a0+ (1-v)
&Y. | Govree | %ve R a0 (1=v) &V | @lotee | %ve A aV oo (1-Y)
&V [ glovee | %ve A oY oo (-7 aYe | @ovee | %ve 11 P (t=4)

LA &fo Yoo %Vo 11 o (1-A)

FY .o ¥Y.. aaad

oxall dabu ( cpel A S oy Gala ol Sy dpals gl

‘ Yo NY/YY dasal ARERVARVARUS PR e A

HVC, et | saan | g | e | Y WFC, oAl | sy | sy | ddlwa | sk
4 Al il | A Al Gl
aYe | @ovee | %ve ¢ oo [ (T=¥) 1 exre | govee | %ve A Ao | (T-Y)
&Y. L alovie | %A ¢ Josye | (T=9) | aYe | @ovie | %A V1 Jp (1-¥)
& | @lovee | %ve A ey (1-v) &Y | gloYee | %ve A pee | (T=77)
¥ L alorte | %Al ¢ ales (1= A) ey | gloree | %ve 1 a0+ (1-14)

aYe o |Tglavee | %ve A 00+ (1-1¢)
Vies Y. anal




ARRRVARVARY P NARRRWARTLL o WoPWIs i P

oxall dabs & el HAl QS jay Gala ) il s G

\RERVAMALIREN

Yo AYYY el

¥/4

. o - e WW.& Mpv&h“ » - - L
sl Badd) M| Al . sl B A | Al
il 4y yidl)
&otee | %ve VY ad oo (T-1) &Y. Goree | %ve Ve alee
Forte | %A, VY oo [ (T=*) ] av. | gloree| %ve Y. a0+
Gouvie | %A £ JoSsve [ (T=) | a¥e [ govie| %A Yo aleo
Goree | %ve VY a0+ (1-v)
alovee | %ve VY a0 (T-1¢)
Jk. .«
oxall dabsw (& el )W IS jap Gals ) s i dgam
\RRRVARJAL PN Yoo VY)Y el
. ) w | o) s . . s
Caaadll B S| Al ) i 3ad) St | Al
Cupadl | A
Govee | %ve ¢ e L (T=%) ] e | goree | %ve VY alee
&ores | %ve ¢ JSYe | (T=09) Yo | 3/ vve | %Ao VY a0+ ¥)
Gforte %A A al 2t<v &Y Govee | %ve ¢ ERAR -1)
GoIve | %Ao R aYo (t=a) | ¥ [ govree | %ve VY ey V)
\ &Y. Govee | %ve VY L )

YYeo




i/‘\

(Yo oV/1/0) M (Yot AY)¥ ) Ga G £ )

ol s B Al 5 Gala S i Oy gl [ ol a5 el S a g dan )l hagd

AR 7AVARRY AERRVAR FL SAREN &

A il satd | s | Al o .mb{, cadl | osaad | s | e | s
4 fdl Croadll | 4l Cn il
are | @lpvee | %ve VY aee | (F=¥) 1 are | goreo| %ve VY Aer | (T=))
&Y Goreo %Ve ¢ ISV | (=) &Y GfoYee %Yo ¢ JSYVe | (=)
aYe | @lavio | %A A P (=Y) 1 &Y | Gorie| %A V1 ey (2-Y)
G aoree | %ve ¢ ISV | (=) &Y. Glovee | %ve ¢ JSY | («=Y)
&Y. GloVee %Yo Ve SRR (=— %) L Glo Yeo %Yo Ve alee (== %)

¥our ¥oue paall

sl g Cul il g Cla Gl i g dag [ el g gl 5 el HA S G day )l gl

SR /A LE PPN \ERR7AYA g fea 0

HFC_ sl RA] s FEPA a mv,g, oasill sl Husa Adlcall A “listed
4 udl Gl | 4 adl Cr il
e | glovee | %ve Ve Voo | (w=X) ] e | govee | %ve 1 e | (T-Y)
&YYo | @lpreo | %ve £ DSV (w=Y) | @Y. | goree | %ve ¢ ISV | («=)Y)
&Y Govie | %A. K a0 s (w-19) ave | Glyree | %ve ' a0+ («-Y)
ave | Gloive | %Ae Ve a0 (T—0) | &Y | goVie| %A ¢ JSs | (T=1)
eXe | gloree | %ve ¢ | s | (w=) | eve |afoive| %ae 1 Ao | (w-9)

Yoo Yoo anad)




o/ﬂ

(Y YV 10) G (T [/3) 0 el 0 s

il 5 il e ) il pum o Tyl [ ol g i g e 3 S n c Joy Casgd

Yoo V/AJA Cuii YooV A /1 cadl faal
dal .. 3, dal) . 3 il gSall
WA e | s S | da |0 ) a cadd | saad | s | A | T
4y i) Cra il 4y il Crapaid)
L1 &loree %Yo VY NE :Ié &Y e o Yoo %Yo VY a0 :Ié
r.vLA:n FM\DJOD O\O<D " WJ.- A{...IOV DJ!. P.W\OJOD A*O(O 1 WJ.. A{'Ov
&ve | alovte | %A VY a0 (w—A) | Yo | glyvie| %A VY ey (- A)
&Y nW\GJ.—D Y%A 1 ,»J.. Ar.LIAv &Y. &\OJDO %ve 1 pY e A{«..Av
) S rm\c Yoo o\o<0 'Y ,VD. Ar.Lul}Av SaY . FW\DaOO aX.(D VY WD. Ar.Lln.lJv

4:. .« 4:. .« i
il 5 gl 5 Gala W il pula oy Sl [ il g a5 cpel JA S e oy day gl

Yo o¥ANY daeall ARER7AVARIPA PR &
dal 3 dal ) 3 <l
) S oaxll Badd ) sal el & ) 4 uasl ) I BT Pt T . -
4 adl Cot paill 4y il O padll
04. &\QJOD nxu<0 Ve WO- Arl.b.\..Dv EK. P{GJOD O\O<0 A WO. Amlx/v
&V | @lave | %ae Y. aYo (*=4A) avo | Gloive | %Ae ¢ SR (=-29)
Yo Gove %A0 Y. L («=1) &Y . Glo e %A« A a0 («=4A)
&Y. &/ ree %Yo \ avo (=" . Sforee | %ve ¢ NEX («=-Y)

&Y o ree %Vvo A L (w—-*1)
4 LN 4 LI 3 i




1/4

(Yo VA AR) (A (Y2 oV AV Y) Ga pualdd) £ gandl)

Oued DM IS ja s cnla W il sz G da W [ il B g el ) IS e Oy da ) dagll
ARRRTAVAK IS YooVANY Cad G
wr{. e | s | LLsd | Adlwd ) H,FC, el | sedd | s | Al (| b
4 i RS - O )
. | @loree | %ve ° e | (T=X) | ex. | goree| %ve Yo wor | (T=77)
&ye Glaree | %ve Y. aYo («-19) &ve Sorie | %A K Yo (*-19)
EXe [ glorie | %A, D PRI Y (R ) I B Govee | %ve K aVer | (e=Yy)
e Goree %Yo \E aYo («-") &ho Go e %A « Ve aYo (@=)Y)
2 I G Yeo %Vo Y. a0 («—Y) ¥ e Gl Yeo %ve . L («—1Y)
-2 YO mbbb
el 3 S pm g el S iy o ) [ il y a5 el S a0 g g
Yo o¥/1/¥9 daaal) YooV ANY el NI fe Y
WFE e | sy | o | dea | T WFC__ oadl | sadd | s | A sl e
YRRt Gl ay 8Y el
&ye o \ve %Ao o REX (=) &e 3o Yee %Vve Y. a¥o :...J
Yo | gfuve | %Ae Ve a0 («=YY) ] &Ye | goyve | %ae Yo g («=1)
L Gloree | %ve K aYe («=19) A Govie | %A ° alee («=+)
&Y Gfovee | %ve K aYe (=) . Forie | %A Y. aYo (@-1Y)
| &Y aforee | %ve Yo a0 (YY)
Youe Youo paad)




v/a

AR 7AVAR PR N ARER AVAR) T YErT P [ pew.

ool A S s cla ) il e G daa W [ il o ll g el A QIS ga oy e g
AREAZAVA R gt YooV/A Y cudl Fa
i add | osaad | sl | Al P WFC_ el | osaad | s | ddlea P | clisd
4y yidl) G padl) 4y jidl) i Coa i)
ave | Glpvee | %ve Y. aYo (@=YY) | @Yo | goree | %ve Y. aYo (T-v)
e | 3o ve %Ao ° NER (« YY) i) Goyie | %A ° pYee («-'Y)
av¥e | alovte | %A Ve a0 (@=Ye) | ¥ [ @oree | %ve ¢ JSive | (1=-19)
LA Go e Yo « o SER @—") &Yo Gloyve Y%Ao Ve a0 (=—19)
&e o Yeo %Vve \E eYo (= —Ye) i Gove Y%A + o pl e (Vo)
o [ gfovee | % ve Y. Yo («-YY)
You. Yoo paad)
Ol A S g Osla ) Sy e G daa Y [ il g < i g e A IS e G o S iagd
B 7AVARE PPN \ERR7AVA S IR fa Jah
e 2l | osad | s | Al ) WA | o | s | i | clisd
4 8l Gl | Agndl Cnpadl
&vo | gloree | %ve \Y ato (@=-1) | ax. | Goree| %ve Ve ad+ (T-¢)
&Yoo | @orte | %A 1 a0 s (-YY) | &ve | Guve | %Ae o aYeo | (w=YY)
re L glorie | %A Y e | @) | oeve | goree | %ve Ve 0 | (@)
&Y |Lgforee %vo 1 a0 (=-YY) &Y Gove | %Ae Y. avo (@ -VY)
&no &lovee %Yo VY avo («2=1¢) L) I8 Goree %Yo 1 o («-e)
- R Yo ,»mbb




A4

AEZATA P R AR A AVAR S Ty X PR R

4 pall S 38 gl [ Cala S ey Ced A S e G gl [ kil uf il Gae ) S G d ) Al g

YooV /YA oy Yo VA[YY gl Fes Al
aal 3 FIR 3 -
) et | osaan | e | des | O WA | s | g | dea | 0| el
3 sy Capadl | Ay il Craadl
&Y. | @lovee | %ve Ve a0 (T=v) | av. | goree| %ve Ve a0 | (-7 o)
&Y L glorie | %A Y. Yo («-1) KA Gouve | %A Y. aYo (w—A)
&Y o rw\ru 2 %Ao Y a0 Aﬂ - mv &Yo &\Q \vo %Ao Ve a0 Aﬁ - 4v
AN Govie | %A Y. aYo (z—2) Yo | gluree | %ve Y. pYo (z-")
DJ‘(. FW\GJOO °Xv<0 (<] n.vl.a A{Il Mv r”_Jt. F.W\OJDO O\O(D o WJ.. AF.L.IJ.V

A - Youa 1
4 puall JSH G il [ e Y iy paag el D3 S a G day N [ el 5 il g Gae )M S et ) A gl

Yoo V/Y)Y dnanl \ERAZAVAR ISP b
dal . 3 da) ) g @il gSal)
) cadl | e | s | Ay | Y ) Al | s | o | s | T -
Ay 1Y Coal) 4y il Cradll
i\ Goree | %ve ¢ ARR («-9) &Y e Slovie | %A 1 aYo («=4A)
&Y Gorie | %A, A a0+ (*-1) &Yo dove | %A A a0 (-
&vo Goyve Y%Ae ¢ AER -9 &o Goree | %vo 1 avo z—-Y)
&Y e \rW\GJ..—O nxu\/. A WD. A“'OV Dx\. PW\GJOO nxu/\D A WD' An.latv

JJ' O /J. L] mpb




1/

(Yo oV/Y[3) (B (YooY (YY) a el £ gl

Cala ol il pumg Cuel D3 S a ey ) [ b pedall B0S g [ g puall SN G ) et gl
Yoov/Y/e ol YooV XY ) fea A
wr..{, oast | el | s | Al o WFC, oadt | saad | s | Al o | el
4y il Al | 4l Crpail
&Y | glovee | %ve ° o) e (T=1) | &Y. | goree| %ve Ve a0 (t-v)
Yo Gove %Ao K al (")) e Goyve | %Ae o NEX («=29)
&Yoo | @forie | %A Y. aYo (z -7 &Y. | GfoVte | %A \K a0 )]
&Y Gores | %ve K a0 (=) | e | @oree | %ve Y. aYo Ar,l 1)
anve | gloves | %ve Y. RE - %) eve | gflgvee | %ve Y. Yo -V)
Yo YOuu .»Wvu_
Oda ) il et 3 S o C day N [ il jual) 30U Gauaad [ Ay puall JSD (38 5 dgai s
Yoo V/¥/q daaall YooYV elay Y Fa JS)
H.FC _ i sadl | S | Adlwad e H,FC, 200 | sadd | s | Al il Banan
4 Al Crdd 4 Aal Gl
&vo &\O Vo %AO o AR Am - >V R\ rw\o Y] %Vvo ) NER Am - >v
&Y. | Glovte | %A ¢ Josve | (T=) | ave | @goive | %ae Ve 00 | (wmE)
ave | gluyve | %o Ve a0 (@=Ve) ] ey | Gorte | %A ¢ Jsve | (1-9)
KA Govie | %A Y. aYo z—9) AR Glorie | %A Y. ave —9)
YO Yoo aaad)




\~/‘\

(V- Y/Y/13) 1 (Y22 1)1 ) 0n gl p sl

C Ayl K 3 [ el A IS a s o s @l o Jaa ) casg!
FRR . ¢ i ) 3, e gSal
o ag) | osaad | e | Al P ) a 2l | sadd | s | A | T

4, il il aq il Crapaid)
&Y. Gloreo %Vo ¢ a0 (1-Y) &Y Goree | %ve ¢ a0 (1-*v)
I8 o &\0400 O\D/\O A 1/.. ArLI.JJ‘V L) S &\DJOO nxv/\o Ay WJ.. A{lJﬂv
i) &\CJ<0 %Ao o NJ.. ANIJV I\ i F.m\GJAO %A« [~ WJ.. Amllv
&Yoo | GoVie | %A Y a0+ z-Y) | &Yoo | @orve| %Ae Ve N @-Y)
&Y. Glo e Y%A - Y. avo (") &Y Go Yoo %Yo Y. Yo (z—Y)

40" 4... t

4 pall JSH (38 6l [ Cpel LM S ja g cala N il o oy )l g

\EEN7ATARE PPN AR /ATARIAPIR &l

mpcu, .. 3, mp,bb .. 3, il gSal)

) Al A Jusal Adleal) = . audl) sadd Jusal Adluall a

4y sdl | Coa ) 4y sdl) Coa i)
& GloVie %A ¢ S (z-Y) I Sloree | %ve ¢ a0+ 213
&Y. Goree | %ve ¢ DSV («-)) &ye dlovee | %ve VY Yo («-YY)
S¥e | gloree | %ve A a0 z-Y) ave | @fove | %A ° al e ="
S\ g \&\0 \Yve % Ao 1 w«o Amm - 3 &ave rm\o \Veo % Ao Yo a® Am - 4v
&Y Glo e Y%A« ¢ JSive | (w=Y) &ye Gforee | %ve \E aYo —-Y)

'Y Yere TVVB




ARVA

(Yo VYY) (A (YooY [YAY) Oa sl £ gaald)

ol 5 a5 5 e Sl il g il A Sy oo dag )Y [ g el S G cisg)
\ERA7ATAR NS ] \ERAZATAR W s
i ] 3 da) - 3, | clsad
WA | s | e | G o B | s | s | d a
FIg Oapal | Ay i)
&Yoo | Goree | %ver ¢ a0 (1=A) | ax. [ goree| %ve ¢ a0 (1-v)
A Goree | %ve A3 ad e (=1 &Y dlovee | %ve ¥ AER (=-2°)
&Y doree | %ve Y. aYo =" &Y. Slove | %Ae Y. ave -1
Yo Goyve %Ao Y. L (z-°) 1\ N $lo Ve %A . g (z-9°)
evo Gove %Ao o aYee (- %) ¥ o ree %vo ° SRR (- £)
4 [ J. v an t
ol gl g a1 il a3 S e o dag Y [ Ay el S G A dagd)
Yo oV/Y/YY dnaal TR ATARI N fea
dal . a 4al .. 3, < g<al)
) sl Bl S | ddlea i ) 7 sl saddl S | Al 1
4, 8l Crapadd) 4y 4l O add)
&Y. | Glove | %Ae 1A aYo - S | gloree | %Ve ¢ L (1-¢)
&Y. doree | %ve 1 JoSVe | («—)Y) &y doree | %ve Y AER («-19)
&Y. | @odte | %A A y (-2 ave | glpree | %ve \E ave -7
avo | @oyve | %Ae ¢ AR (- %) & | gloyie | %A Ve o @—°)
&V e &\DJAO Y%A e ARR Amlmv
JJ_ .o 4 LI 1’




1Y/4

(Yo oV ¥[Y) A (YooY [Y[YE) a sde g3ad) g )

2y puall KU (38 ) Ay [ iy puall 3 US ppen g
\ERN7ATAR RN Yo uv/Y/YE Caull e b
WFC, Cadill Baddl Sl | Adlad A H.FC. gl sadd) S | Al e cligtd
4 Al Cedll | A Gl
&Y | @loVte | %A Ve a0 (0=90) | «¥e [ @Goree| %ve Yo a0 (w=2°)
&Y | glovie | %A Yo a0 -9 | v |gorie| %A Y. aYo -V
&vo | Glove | %Ae o ales z—" AR Gforee | %ve VY a0 z-9)
G Gloree | %ve ° ARE ()|
Yo« Yoeoo aaadl
4y pall ASH @8 gll Apaii [ iy pudall 30 US Cppaant gl
Yoo V/¥[Y daand . Yo V/YIYA clay ) fa 0
“.M“ auil) sadd) Jusa ddlual) D.Huu, MU““ ol ERAL JUsa diluall r.,.”“u, clissd
o Gloree | %ve R ave ~v) &Y. Gorie | %A Ve aCe (w=2)
aYe | @lovie | %A ! DSV | (=) ] axe | @ove | %Ae Y. a0 )
aYe | 3/u Ve | %he A a0 z-9) &Y | Glovee | %ve ¢ JSYe | (1-9)
&Y . o Yoo %Yo 1 JSive | (=) _ra,xo oo | %Ae o ARR =M
&o Gove %Ao0 ¢ P @-"
1Yo Youu paad)




‘H’/‘l

(Ve Y/X[3) ) (Y21 [¥[F) 0n she (A g gl

iy aall 36 US (pun [ 4y pall SH (38 53 gas gl

Yoov/¥fo ou YooVEY ) e i
WA | s | e | e A | R e | s | s | G o | e
4y A8 Crodd 4 Al G
S rm\oaoo %Yo Y a0 Amlmv &Y &\0400 %Ve Vo a0 Amtmv
&Y | Fovte | %A 1 J8Y | (T=09) KA R Goreo | %ve 1 DSV | (=)
&y Goyie | %A \E avo (z=V) | < Gorte | %A Y. aYe ,Amlé
&N . o Voo %Vo . 1 2SS Ve | (w=Y) &Y. GlaYie | %A 1 2SSV | (=)
Eve GloVve %Ao ° alee (z—47) &Y. GloYee %veo ° alee =7

- _ - wvbb
iy puall 3US Cppund [ 4y puall SN S g3l Ao o

Yo V/¥[R dranl Yo V[PV sl V) Fa
wr..C. oadl | sl | s | Al o WFC, ca) | Bl | s | A | st
4l Cra el 4 il Ol
&Y. | glovte | %A A a0 (-9 &Y | Glovie | %A A g (z-9)
&Y. Gloree | %ve 1 DSV | (@-)) AR Gloree | %vye 1 DSV | (e=)Y)
SXe | Gove | %Ao " avo (z—V) avo | @lprea | %ve N aYo z-V)
& | Govie | %A ! JUSive | (w=Y) | ax. | glorte | %A ! JSve | (w=Y)
exe | Gove | %he ¢ R z-N | «ve | gorve | %he ¢ PRI N ()|

AR Yoo paad)




Siaall jadle

Ay o) 31 Gyl aliiua g padla



- Y -

Sadl jailo

:HA&E-

W pomall a5 Lindine (8 Apuzaly 1 A Al s leead s (A bt
A ) Qs (8 oalelall o (s osal (e Jrag Blall ¥las aen e 1ok
Gl g aadeill Qi sy 1538k o inls o cmane S On e 1 5IS o) Aaaly )l
ceabaal @l aal 6 of Leala e Al Aaaly yl A A el el g calaal (Gaisnl Epaal

i) aladly Jiu gl e HES oa sl s alal) kil alial a8
b cnlalall 5y sfall 3508l iV lae Al g ali) (Say (A sapaall ey il
Cre 4S9 ala g Al B lSH e ddle Aa oy 0l dlae) Sy s dnal i Ay Al e
o yeaxdl 138 Ciliaat dgal ge

Rhny Aaladl Al ) (5 e s Ao Abay (ol (s Pund) ) 48 A5 Y Laay
&b oSl adEll Y s as 3095 5AY) Y1 8 ALOU 5 S il ghad ol 8 Aala
Ggadll Jladll s S5 Alast WV cme DU dac] s casall Bolag (uyaill cadlud
Ga S alaaly Jan g aal ) Jladdl b elaledl ol axiill 138 Jaod 85 ¢ bl 5l
Oe SN el el Gl b A i Y ol plaall 1ae o B ¢ opfialal
cLE Wy il e 3 sall Biiad e 8 Wile G ) (5 leal) oY) DS
- Al Aoy dabll Aaly ) (5 ey dale ddiay puzaly)ll (5 sl

ds—asll 4l las 5oty (S jadl alaill Jlas (8 S aafill (e a2 5l
Gl o1 (5 e o o elddall G B ln Y] ¢ e et Y gpmedll
Al Y Jsadl 8 Gl 25 sl dalpd dals g 4n ol Y Agdee
Siine 281 asdaatl Al 5 380 5 i fiaadll

edy Aabadl daluadl Gkl (5 jleadl oY1 o aas ludlid) Aaliw yma e
Al cana g ol Y1 ardand o5 ¢ Al Sl 03] 8 sm pal i ety (iad (b L 100
S5 tea 3 LYt ¢ elaVL Aalal Ay jled) al gl Leaal Al Jadsal e ypanld
iV dgaal o 2l 555 i ) Aalaall Aslyy dlae 8 Ofialdly Galalall (e
NP P\ I

s Al 5 L35S (g DUy Lgillaia g Aalguad (35 caline Y laillys
OS2 1A ¢ ol el JalS (38 g allimel 5 pmad) ol Jal aaen (s asaall Jay )l



e

iy ) Soad o150 Al ealinl ol (e x5S 1 p0 qanly (S ad (315
Uiy 138 callatg ) ovall Zalos dali s Zalad) b (e 45k 22 5 Yy dalud
Gmtakii g a2ty g A8y yla Jualy S ol oldl (Sar (i dulas 2 SoaT G (e
el 130 auliall < gl g g3aY o D agall Aaalia®l 5 ) oy g ol
: .’"la.!." d-lﬁ-ﬁlo -

DA e Gnlill ol o6 Al cllaadlal sy A e Conl) dlSia 5,3
s b il 4l (D (e by (ol bl iom s AL 4Gy
Gl ya b Aali g CpaeD Giany dgal 5 il graa @la of Gaaldl Joa S8 dalpd
Ay i ol zliad W daludl 3ok Aals b dabudl 3k el die sl
Al ol 8yl i Ailide cilalad g aalg G B amall (g ddbida ¢f 3l
ot Tt ) @i 38 f b Aicia Amamy B g S a g sy G ¢l
Ats yall cad all uis 8 Lelsy (Inswep) Jalall Coadl Ads ja o8 g Cpel HAN S ja
G b olaly f Sl a8 Ledind asus uSall s (Recovery) cula sl ciby il de g )l
A1) Gty g S all eldf 8 Gl e Alime Cile gann @il 2 sh 4l S )
Aalie e 480505 jsma b g as AS el G jhadl Cigas (4

Jne b iy al (3 A jall il jally Cigad) o YN PR (e
=S a3l gl Agaml HSN g pe ol el aay Caaldl e as e dall)
Ot oSoall 38 gl i gl W AusaY el 5ol (e oL sl Asly palal)
st st (21 499) Mayro s be Al 3 Jie Haall dal (3 Gala il cuel 3
O3 —AT 5 (oSaan Al 3 g ¢ Aasindl acall Aali 8 A Gyl sy i Rl
O AW e L 3l gl g 4y yuiall Jal e Jilad of gias (oY + + 1) Hedeky et al.
il ¢ cald g ¢ (aY e @ Vor ¢ 00) colilid Haall daluwe DA sl
daliw 8 cpla Vg cet 5 G Le (@8 A s oo (Y0« €) Cholet & Leplanc
Lyl Joalge 8 il e (oY £) Takagi (S5 4l g ¢ Aefiad jaall
il Ailudll g s Adadi yal g de pull (3 s cla Wy cuel A o Lo (3815
el daluw ol (5 gy

Lasanl) bl agoad i 50 (A e Ay pe 320l a5ay 00 a2 b
V) ol il g el 3 S jad B3 jite el Aaliw 25y 5k peiala) ) 2D



_2._

o cmabuadl oY 5 Ber Lo llia of an LIS 5 ) gy daluadl (pe 455l 038 ol 2
o Al o gl Jaly eVl g g yuall ail

o b ) claluadl o158 Jeud L lemalie g ads jacall dabaw of sy
ety Lae Aol ol g (sslall ol o (Soall G s el callas Led
ol dalin o aad sy Gal

Auzmly )l (Soal 38l Bpeal (a0 o o gl o) Gl o 3 g
—Soal B8 gl 13 3aas o Cus diald dday juall daling dale diiay daludl)
Gl | iy 5 qum g9 aLiaY] g Aalaadl 2 yde s (galae (e AELGY Alial) Callay o glladl)
el eV (g s o finaa My B85 (5 sunas 8V Cirgs ppadl i Gana
deal) dals L s JS8 3 A8 4 g 8 Sy g3

o) Gaay ) Cadl aledl e IS dala ) Al dpaal pa 5 LS
zlaall (5 gines ol DU Aalual) Jlae 8 Alall i Jlady) Giiad 8 aguids A 2e) 5l 5
iyl Joall (Y Jgeasl e 43S0 S (g 4l Lo o] Pliid Gasha
A

o Soall (38 gl At depanaly Caaldl o iy Cogu (g galinl of Y AL
8l —aS 30 ya 5y gua Jaad 38 A Al 50l Legl) Jeagt 38 0 bl acall dalaw
Sl S T ey 4o Al g (38 5 Apaal Faloud caleal oy gl g (S (Sl
Aabud (—Soall B8 gl el o e rali g iy (b Gl (Al g 4l ol Caald)
+ yuall
] dalaly Jindl dsopi-
s dgalad) ¥l (V)

e (i) e il iy pal Aasinl sala dgale Aglae Candl 134 yiing
fesd udy Loy paall dabud (S all 38 Al (5 ginay o8] Coagr = sie el DA

el NV b e gl byl aasiad () Guoadly opaleall l 45 -

.+ Aale Aiay 5 el oY (5 stsas
o Al ol e b S G Jal e Aealine G ) ol 4 s -
sl dalu
c AV daludl 5ok o el 138 Jue qu il Bysa Gl b -



s Aghdat) deaal) (Y)
o Us—rasl Caagy e il iy yatll Dalih = file (galed gl y apana =
‘ o el dabis s leadl o130 Aaaliy Juadl
o ot Jlaad) 3 il gl saneie ALLED Apacll Tane pe ol ha 385 =
e o 1 38 jeay Soal 8l dpanl A i Sl 5 ali g psanal Cua
Ol sl bl ol NI (5 gine
LTI | B POT
—Soal 38 gl Al o g aled mali g 5l o Gl ) o Giagy
il il (e de gane DA o @lldy idll ol alud 8l oY) 6 s o
tle il Caagy uall dalu galall S ) 38 sl dpanil 5 bl de il
cSoall Gl 6 s e el il
(1) e — eha) i oK) il el (g ghune e galindl il LY
il el (g e s Soadl B (5 gina (g galipall Leling A Cpunill o LY
i eI (o e i yiia g (S el G G yitie G Aokl Y1 ADIY L
—all Al gl JSH 4 pall ey B Soal 38 Al ) jaie el A L0
TR ki
Sodl jagya~
2 AN o gyl Caalill auiay Casill Cao ¢ gun (B
—Soall @ Al prde A gandll s (BN bl (n Golias) dlly (39 8 a3 WY
=l el (5 sia b gandly (AN il G Uilas) Al 358 aa g Y
(gndl bl ellal (el ol pte — oY) il ) Canl a8yl
a8 panall ) elaY) 6 ey Soall B S e B Cuand Cad aa g LY
il Auall o) (el pia — olY) s S ) Caad
a\HﬁAJgS_P.“@\ﬂ\&\p@wt}i@j&]\a%ﬁj%a.;j:.i
3o — iy yal 235 Jare — Ayl Joh) Giadl ad < psnal sl olaY)
((Jalal e ola ol el LA dal ) (Soad @Al G jita G sl L0
u'.’ﬁfi:u* JJ.\A]‘ @L\u Lﬁj g.\s.“ :\.:)..a]\ ‘_}AJ@



sSaall Sllyal -
il ol 13 el g iy Cingd deeDlad o yaill greiall Gl aadiud
(sl — Gl ol Aad g3 ¢ Baal 5 Ao sanal ol prensl
R (10— VY ) A penll Al pall Y (galil) albia Gl ading Jiay
il (Y eV [ Y00 pusdl b Aalall (5 peadl a1 CDlaun ¢ sabaly
gl (Vo) paoe
e Agilall Apaenl A3 yhally LaY) Cind) adina (o AN Ciad) Ane jlaal
a.g_m.'\.gjc\.g_w(Y~)Lb.‘\.lcé.\g.ﬁj’:\.lu(\o_\\“):\l;_)aghY\ddm\Ga\.}m
Gl A0 el aaa Sea (o cualon (0) el 2350 (% YT,T) L &y i
: adull
o AV aael sl (¥) 22 @
byl el b (Y ) 2 @
(Ve ) sl 8 LS ¢ zhu (10) ) Caadl Az paa Jleat ey Joad
il 5l el pa) oy gy Apulll Aimll 2 A ey LY Canil) adine (e (paliu
PSSR
p il aen gy < g
A g Jlasl) ) Al pan 8 Canlall sl
coma sl gandll 0
Al e
Apaddl AR 5 o lawl e
Al e

TR PRSPPI
sdeatu) el jal
el Lo colad all o3 ciiagind 5 Aplia¥1 Augadl 718 (e Gl



.._V_.

U pall Linalio (520 48 yra 5 Canll 38 dediall Ao il Gy yaill (yany 4y 05 @
A (Yo —VY) A
) ad dadiiiadl i o1 55 jatY) Andla e B @
cGanall & paatie by Aalall & HLEANE Ay 2l g areat @
i) Al ) Aagdad il pealinall s 2Dl 520 @
a8 eyl el Lalall e ey el jal s Gob e gueludl s e
aa)
s Adgud) Ayl
P A gladll A (pe anll Al &y jall 6l a8
Cadl & gane puiladi el jal -
EINPEAERR VAR VAL I PN TR VAR VA K SUSS 35 <t [ e 1 1 LR I B P IR
anl e aeal AV gallly
Clan g (£) adlsr g sed (V) 5adds el ED0 e o oSl alindll Gud -
A PINTL7 A3 IR SRR VAR LR VS 1 g PSP
AV oV Y/ XV YN bl Al ol o el -
sl I Jea sill Liliaal Leldas g Lgaiuai s il paeas =
Lilaay) clallaa
b Aal Aflany) cilalleall Gaalil arasud
nl) Lo idl ~
bl al ay) -
o aNI Jalas —
(o — A8) de genall uiil (puilite Cpld O G A0 AN (<) las) -
O Japadl Lol V) Jalza —
daabinddl Cutll dalae —
Crail) cuwd Aalea =



: SilaLiiiadl -
Sy il 2 e 5 Aeaiinall Aglian ) Cilallaall g Cindl el jaf 6 gui
t b Lo il Gyl
Soadl @8l yte pany (8 Guead Gauiy Bilias) Alla (358 alinll G Y
—oel LA ASY & seadd) o) — 0l LA Jalall Coall Alds e (40 ) il 08
O = Oba il dala W adall dda ya (e = Ol ll Ao ga 1 Aa ) (40
(osta 0 SN ¢ sandll
) AlS 2 sl oyt (B (uesd auag (Blan) Ao (358 gealiall (38s LY
(dahall e = cula N5 el W g sene e — I 4yl
(s Ao laally dadaill (e (B58 (A Gmead iy Bilaa) Ay 358 22 5 .Y
(%) Y,¥YY) punll s caly 88 (U g,d) zasall gl Skl
V) il pkie (A Gund oy sandll Gubdll pdlial Gilaas) Ay 3558 2a g L
o Aabadl Ao ju — Gl pall 0 5 Jare = By pall Jsb — Gl pall 23e) 2l
o Gl e ol Gt g (gl el mllial Uiliaa) Alla 358 22 5 0
— ol S ga = cla Gl — sl paing) (Soall ol @il s
(Soal elaBU IS & gendll — il 5 (381 3l
(S sl 5 (Sl B8 Gl G yrie (ars (o Bilas) Al 49kalg ) ADle 22 5 Y
g saaall e = el DAL 7 Al Gaall Als je 0 )) sda 00 Aalaad &)
oAl ada B sy Gey = Ol Ao ga W Als ) e — el A K
= Ot s el A & gaae Gay = Oala Ul ASH  gaaall ey = Cula il
(Al e
6 simnnall 5 i) oY) iy ie g o Glaaa) Al Adals  ADle aa i LY
(Aaloall Aoy — 2y puall Jobo — il yall 222) jua 200 Aalaid
O J—zadl (38as 8 ¥ paladdl o Gael A0 JAIal ) A ja s LA
Opel DAL 7 LAl ol s je Jo Laiy Dpaadll Ll 8 KN 4yl
Jalall il Al peg BN anbisall cpla Sl o AN aiall Al yay S aaludl
a0 bl ol



- -

il 1kt daalue cand J8 cla Vg el 53 e JS1 dae ga gl Al all B L4
A Ay puall e (G la il
A y—all ey (B (VY. E) Aty Gda g el A G Lo Jalal ey aalua
cgarll (sl )
: siluagall
Pl Lo pa gl Canlll oSy ailalitiad 5 Canll i 6 gua b
o3l clabin 8 ABles clie o Cinl a8 & gl agladl) gali pll (Badai )
($ oA L Jal ey
bl Ay yxill g A el gal 8 e il iy el Jlasialy HLaia¥) Y
ual) dalu dals
Jala W Com ol s pe) Soal @8l 8 Aedl Jal pall cppanty SLaall -Y.
o Sl Agaidaill Jal pall DA (cpla b Jalall adall Als jay e AL
Aalud
ane) il Y (o e Cpant Je Jaxd 3 Ao sl iy pally alaa¥ ~¢
(bl 2 5 Jaee = 4 pall Jsha — Sl
daliad Soal ol i Gauad o Jasd A Ao il cily pailly oLl ~o
condtll 5 Gada 5l Gael DA G Le @81 Al G 9Se Aals g Hauall
—Soad 38 Gy A alall Jal el Jidan Ayt 3 o gl alasiudy pLaiall ~Y
TR RV A
Gy Loy LRI e 38 6l (5 gime (e idigeS Jalall () plasiudy alaall -V
skl clabual) abudl 80 o 10Y) 480l as



hiied| bt

(o (S (38 il dpalil £ s (padlel gali g il
Ol jaal) Al A8l £ 1Y) (g iuna

Lals g daludl dalyy Jae b Sl olYL Al puabiall aal sl Sl 38 5 2ey
e ol Al il 5 Balall ey (8 el 5 Les sles e ke Cum ¢ jauall daluw
el 5l Gyt Y Candl) 138 Gy 1305 ¢ o1V 13gd e U e g gl B Sl
adge i 3 Huall abud 5l oY) e o S all 38 all danl & g s
=l ape il (DA (e Cangll (g sy Cargd AaaDlal ou 2l grgiall Caalil pasinad
A giaall Ul aan Jilugs s ) ol amiad 285 ¢ 2 luw (Y0) Lead 58 5aa 5 de pannal
sV dsasl e Galdl S0 Adlan) clallaadl s il Slel ga) ¢ sn (5 ¢ Cinall gl
Gl L) Gaulll o Adlas) AN 3 B8 dga s (b Al 5 et aa
3als V1 5y g iy Cialdl gy Ml ¢ samll Gubill pdlial Cndl a8 )yl (e
el Jals Lo g Al ya e 4 giag Loy Gnall 28 - f8) adadll el ol laa¥l

o omal dabus 8 Adhaal) (sl Jal el 3360l Ay yaill — dagledl



3
e,

‘%‘?TQmﬂt&

&

-,

Mansoura Universit
Faculty of Sports Education
Methodology &Curricula Department

The effect of a proposed Educational program on the
techniqual performance level of junior breaststroke
Swimmers

A thesis presented as a part of the requirement to obtain PH.D. Degree in
physical education

Prepared By

Shames El-Din Mohamed Mahmoud Shames El-Din
Assistant Lecturer, Methodolpgy &Curricula Department

Supervision
Pro.Dr. > Prof.Dr.
Mahrous Mohamed Kandil Mohamed Ali Ahmed Elkot
Professor of Methodology &Curricula Professor of Swimming, Water Sports Theories
Faculty of Sports Education & Applications, Vice-Dean for Higher Studies
Mansoura University & Research Affaires, Faculty of Sports

Education Zagazig University

2007A.D-1428E



Research summary

* Introduction :

Challenges that encounter physical education specialists ,nowadays,
and the quick advancement that took place in aspects of our lives, made it
necessary for those working in physical education fields, whether
trainners, teachers, or researchers, to adopt the modern teaching and
training techniques to achieve the aims and purposes of physical
education, that would face these challenges.

Scientific and technological advance added a lot of new modern
techniques , concepts and theories that could be used in preparing the
suitable climate for physical education specialist to prepare the
individuals in a high efficient manner that would enable as will as qualify
him to face the challenges of modern age.

There is no doubt that sports standards, in general, and swimming, in
particular, have steeped forward . this is due to the huge progress in
teaching technique and training technique that used efficiently the results
of studies and researches . this advance occupied the minds of sports
scientists and researchers . This led to using scientific method in
analyzing many problems concerning technical performance that created
obstactes to achieve progress in sports standards , in general , and
swimming , in particular.

Despite the great progress that occurred in motor education and the
new improved theories that helped players achieving the highest level ,
there is an agreement among scientists that level of technical performance
and the way to improve it , especially for joinors , is the base to reach
these levels and to set new records in the future.

As for swimming competition , we find that technical performance for
different swimming players a vital role in achieving the desired sportive
aim. Setting new record is the result of many combining factors , most
important amongest them is technical performance aspects. This made all
working in swimming sport fields for the emphasis to elevate the
technical performance.

Looking at the different swimming techniques and their
requirements, and since it requires the suitable coordination between
body parts during the performance , that is why motor coordination plays
a major role in the motor performance of swimming . There is no
swimming technique , especially breaststroke.
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That do not require motor coordination to perform in the best
mannar and efforts economically exerted to perform in the suitable time.

* The problem of the research :

The problem of the research stems form some observations
developed by the researcher through his experience as a breaststroke
swimmer in the national varsity and his experience as a tainnar ,for
noticed that there are challenges confront swimmers , especially jouniors
, when performing , especially breaststroke , that requires moving
different body parts , at the same time , indifferent directions . it requires
complex moves like arm stroke in the insweep that meets with leg stroke
the recovery phase , and vise versa. When jouniors perform these
movements , they involve musles that are not required to move , the thing
that led to the inconsistency in performing the movement.

Through reviewing the literature in swimming , the researcher
found lack of treatment of developing motor coordination in breaststroke
except for Mayro ( 1999 ) who analysized effects of some coordination
variables in breaststroke , Hedeky et al. ( 2001) who analysed the stroke
phases and coordination between arms and legs movements during ( 50 -
100- 200 meter) races , cholet and leplanc ( 2004 ) about the coordination
between arms and legs movements in stream line breaststroke , Takagi (
2004 ) about variation in stroke phases and coordination between arms
and legs and changes in speed in

Despite the availability of a wide base of junior swimmers who
have the required physical measurement and the separate arms and legs
movements in breaststroke , when they perform the compiete
combination , there are obestacls that hinder their quick swift flow in the
water.

Breaststroke deceives the viewers as being the easiest swimming
among the four swimming types , yet ,it requires the highest degree of
motor coordination between the upper and lower limb . This is the reason
why the researcher chooses breaststroke as a subject for his research.

The researcher wanted to shed light up on the importance of motor
coordination for swimming , in general , and breaststroke , in particular.
The acquiring of needed motor coordination require great attention from
swimming trainers and instructors and care for coordination exercises
into their training framework to raise the coordination level . this would
affect the technical performance that would reflected in the improved
records of the swimmers.
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The importance of the research comes from the need of trainers and
instructors for some rules to contribute the achievements in swimming .
Also ,to raise the level of the swimmers by using his potentialities to
perform in the best available way.

Also ,the program ,designed by the researcher to develop motor
coordination in breaststroke , as well as the results of the current study
,would reflect the importance of coordination for the swimming
instructors. From the above came choice of the research to set a proposed
program to develop motor coordination for breaststroke swimmers.

* The importance of the research and the to it :

1)Scientific importance:

This research is a serious scientific effort to use the specific drills ,
through a proposed program , to raise the level of motor coordination
breaststroke swimmers. This would be useful in :

¢ Directing trainnars and instructors to the importance of using
specific drills in raising general technical performance level.

e Recognizing the contribution share of total coordination phases in
the stroke time in breaststroke .

¢ Opening new horizons to test this program on other swimming
technique.

2)The applying importance :
¢ Designing a proposed program for specific drills that aims at
achieving the best dynamics of technical performance in
breaststroke.
¢ Identifying the effect of group of proposed specific drills on the
motor coordination of breaststroke swimmer and the technical
performance level.

* Aims of the research :

This research aims at preparing an instructional proposed program to
develop motor coordination to raise the level of technical performance for
junior breaststroke swimmer , to identify :

1. The effect of the program on the motor coordination level.
2. The effect of the program on level of technical performance (
performance components — performance variable ).
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3. Development rates achieved by the program in the level of motor
coordination and level of technical performance.

4. The corelation between motor coordination variable and technical
performance variable.

5. The ratio of motor coordination variable share in total stroke time
for jonior breaststroke swimmers.

*The hypotheses of the research:

1. There are statistically significant differences between pretest and
post test on the motor coordination variables for jonior breaststroke
swimmers , in favour of the post test.

2. There are statistically significant differences between pretest and
post test on level of technical performance (performance
components — performance variable ), in favour of the post test.

3. There are advancement ratio in motor coordination variable and
level of technical performance (performance components —
performance variable ) ,at the selected sample.

4. There are statistically significant relation between some of the
motor coordination variables and technical performance variables
(length of the stroke — number of strokes — speed of swim) for
junior breaststroke swimmer in the post test.

5. Some motor coordination variables contribute (arms and legs
phases and interaction time ) in the total time of the whole stroke
for junior breaststroke swimmers.

*The procedures of the research:

The methodology of the research:

The research used the experimental method to fit the aims and the
hypothesis of the research , with the use of one experimental group and
two tests ( pretest — post test ).

The population of the research:

The population of the research is a El Ahly club swimmer , age
(13 — 15 ) years , who are registered in the Egyptian swimming federation
in (2006 — 2007 ). They were 75 swimmers.

* The sample of research: ‘

The of research was chosen from the population with the purposive
technique from El Ahly sports club swimmers age ( 13 — 15 ) years. They
are 20 swimmer. They represent ( 26 — 6% )
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Five swimmers out of the population were excluded as follow :

Three swimmers for not being regular attendance.
Two swimmers because of their injuries.
The total number of the sample is ( 15 ) swimmers . Also ( 10)

swimmers , out of the basic sample , for executing the pilot studies.

*Tools and data collection techniques
The researcher used the following in data collecting :

Literature review.

Observation

Forms and personal interviews
Tests

Tools and apparatus.

*Pilot studies:

The research executed pilot studies on a sample of the original

population , and from outside of the population. The pilot studies aim at :

Trying some specific exercises from the research and identifying
its suitability to the age group ( 13 — 15 ) years.

Ensuring the validity of the tools of the research.

Designing and testing the test of the measurement of the research
variables.

The suitability of the program unit to age group.

Training the assistants on the way to use the procedures of the
research to measure the research variables.

*The main study:

The main study was executed through the following steps :

Executing homogenity of the groups.

Executing the pretests from 14/12/2006 to 15/12/2006 , at E1 Ahly
sports club , to all the research variables.

Applying the program in three months — twelve weeks — four units
a week , from 16/12/2006 to 9/3/2007.

Performing the post tests from 10/3/2007 to 11/3/2007.

Collecting , classifying , statistically analyzing the date to conclude
the results.



* Statistical treatments:
The researcher used the following statistical techniques :
Mathematical mean .
Standard deviation.
Quartz factor.
T test to test the difference between two different measurements
for the group ( pretest - post test ).
Person correlation coefficient.
Contribution ratio equation.
Improvement ratio equation.

* Conclusions :
Based on the research procedures and the statistical treatment , the
researcher concluded the following :

1.

The program proved statistically significant differences and
improvement ratio on some motor coordination variables ( time
of arms in sweep — total arms movement time — time of legs
recovery phase — time of legs kick — total legs movement time )
The program proved statistically significant differences and
improvement ratio in the variables of total kick ( total kick time
— total time of both arms and legs — interaction time ).

. There are statistically significant differences and improvement

ratio in the interaction time, in comparison with model

interaction time (profile) The improvement ratio was ( 12 -
371%).

. There are statistically significant differences , in favor of the

post test and the improvement ratio in technical performance
variables ( number of stokes — length of stokes — frequency of
strokes — speed of swim ).

. There are statistically significant differences ,in favor of the

post test and the improvement ratio in motor performance
components ( body position — legs kicks — arms movement
coordination and breathing — total number of the motor
performance ).

. There is a statistically significant correlation between motor

coordination variables and the recorded numbers in 50 meters
breaststroke swimming (time of arms out sweep — total arms
movement time — time of legs recovery phase — time of legs out
sweep — total legs movement time — total legs and arms time —
interaction )

. There is a statistically significant correlation between some of

technical performance variables and recorded numbers in 50
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meters breaststroke ( number of strokes — length of stroke —
speed of swim )

Arms in sweep phase is the main contributer in achieving the
best time of total movement , in pretests , while arms out sweep
is the second contributor and thired is the legs out sweep , and
fourth comes the legs in sweep.

The recovery phase for both arms and legs represent the least
contribution ratio , this is due to its weak effect up on the stroke
total time.

The interaction time between the legs and the arms contributed
(22 — 4% ) of the total stroke time , in the post test.

*Recommendations:

Based on the results and the conclusion of the research , the

researcher recommends the following :

1.

2.

Applying the proposed instructional program on similar samples
, in different swimming techniques different age groups.

Paying attention to specific drills in instructional and training
program, especially breast stroke swimmers.

. Paying attention to improve effective phases in motor

coordination ( arms in sweep phase — legs in sweep phase )
through the different instructional phases of junior swimming.

Paying attention to specific drills that improve technical
performance level ( number of stroke — length of stroke —
frequency of strokes )

. Paying attention to specific drills that enhance the motor

performance components for breaststroke swimming ,especially
coordination component between arms and legs and breath.

. Paying attention to the use of time intervals in analyzing the

special phases in motor coordination , as a modern technique
that is more valied.

Paying attention to the use of interaction time as an indicator of
coordination level between the limbs , in a way that suits the
dynamics of technical performance of the different swimming
techniques



Research synopsis

Motor coordination is one the main components of motor performance, in
field of swimming, especially breaststroke swimming, since it requires its
praticitners to have a distinguished technical performance with symmetry and
economy in effort as well as time required for this performance. This is a
proposed educational program on the technical performance level of junior
breaststroke swimmers. The research used the experimental technique, since it
suits the aims and the hypothesis of the research. The design was one group of
20 swimmers. The researcher relyed up on verified data collection techniques.
Within the lights of the research and the statistical treatment the researcher
was able to conclude that there are statistically significant differences between
the pretest and the post test on some of the variables, in favor of the post test.
The research recommended the necessity of using the proposed educational
program, within the framework of the training-educational programs carried
out in the different age levels for Junior breaststroke swimmers.





