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Investigating Mastery of Female Senior Elementary Students over

Science and Mathematics: A Contemplation on the Selection of
Curriculum Content in terms of Learnability Criteria

N.Nejati Barzaki, A. Madani (Ph.D),
M. Amini (Ph.D)

Abstract: In this research we investigated
female elementary students’ level of mastery over
science and mathematics content and explained the
nature of relationship between students’ level of
mastery and learnability of content in elementary
level ‘science and mathematics. This research is
mixed-method in nature. The quantitative analyses
are based on correlation method, Structural
Equation Modeling and comparing means. 914
female students of public senior elementary schools
in Kashan were recruited. Minimum sample size
determined by GPower software for each grade and
students were selected by cluster random sampling
method. The needed data for fourth and fifth graders
were %athered through researcher-made cumulative
tests; the data related to sixth graders were gathered
through cumulative formal and standard = exams
taken from the students of this grade in the end of
semester. Content validity of tests was verified by

connoisseur  teachers in each grade and was
confirmed by structural equation ~modelling. The
reliability of researcher-made tests was estimated

around 0/77 to 0/86 according to Cronbach's Alpha
coefficient. For explaining the quantitative findings,
we implemented 9 interviews with experienced and
expert teachers which were selected through
purposeful ~ sampling ~ method.  The interview
questions were according to our_findings in the
quantitative part of the research. The main analysis
revealed that students learning is si%nificantly lower
than the mastery level in almost half of the science
syllabus and ‘all of the mathematics syllabus.
Teachers pointed out several factor in student’s
inability in mastering math and science_ content that
learnability of the content of these subjects, as one

of the most fundamental and influential factors,
however, seems to require more attention.

Key Words: Curriculum, Content, Selection of
Content, Learnability,  Science, Math,  Senior
Elementary.

Yo, el Y . et . .
eL;on..\.o?|J.:~n,5:g g;J}fg;’l’."’u'lf‘"

¥
;;'.:.J daes J'.'S.:
Sy93 s Q!j)_jui._}\: Ll s Ol G Q—L‘ BN :n.l_:s."»
I3 o e DBl 5 esde Glme s 2l e
(653 bl U Ol sl iils Lals gl bli)l 5 S
§5= 3 Bl Gl ol ol S il gl s e
oo e Ls e eSS s el el
ol oVslae 3ldie 5l s, 8o, o L s (S
Sy s Ol el il 5,8 AVF S g5 oy A el
uju Olgme e LS Ol g fﬂjz J‘)U-" BN J“U.:J.! ps2
Sloesls . Lus Ol Glad s (6 Sas el i) 4 ol
o3l S wrluime SLL slal sl b 5l 5L 255
e sl 5l b Al Slsl, s psle s sl S
ol A sl \TAY L ao S ey 5 (5 il
sl L a5 0 Oladas (g5 5 La0sasT ol sime
Glaosasl SUL s S uub goltle o¥sle g3l
LW g S Sl e e Gl
slaasl s )}_lﬁ;nﬂ_!)fﬁ:s&&u_)) A dwlswe /AP
ﬁ;;gd,\_:é,_fa,_ev_mf\p?\_m)lwsﬁ
SRS S Sy 53 S Ol Aedda (6 S sl
53 LB alnl p33 553 01l ils (6 8ol e oS A2
P @L_Q;)gi_i,;:”,_u o3 Slame 5l e
poae 4SS '_):.;Hﬂlhbickwﬂ)wblw‘_w});
ek elye 4 La s 53 Ol pel 2ty Ll e 4S A3
Lls e 5 A5 slaasl po Cllee s llas Ll pus
o Ll 3l bLS )l_._.u:.:_, &l_ns‘_w): BY (Jl)'}_ﬂu':_}\; u:}LL
Sl 51 s ol gl Sl s i Ay e b
C s lay o slhae (S0
‘(}Lf- o5 Sl Sl g w380l 1S OS5
pPEt ¢33 5893 (oby

Jr}_bw)bdleksdljmd;ﬂgC_._J.iuw)ﬁ)l":oljl&\.!J.ijwl:mi)\SMUQLiL;)'lw}fﬁdwal.\
U':U:J‘- @)U YA/ QY ddle g;él.ué 'CUL?.;;M\ "ubL:LS,g.: u::)_;).at_; ";:)_’.J L) ‘;3‘..\.‘22‘ f"" 3)_5.: C)L:oﬁlg)

AR VERVAY4

Nn.nejatil391@gmail.com : asbbl, LS o&iils w3 4l Ad )l wlid )18 Y
madani @Kashanu.ac.ir :asbbl, (J s ek $).0L1S o&tls wlid Oly, 5 5 Pk 055 sl ¥
amini@kashanu.ac.ir : wbbl, olels o &ails wlid Ols, 5 Gw s o5 S Hbils ¥

\a



WA Ol 5 Hles cpin Jlo A0 ojled gy &l 5o Jos 5 4 L dablad 4o

FVRVP)

5 S SLL Lol Kalan G5 &5 ol p3sl ool slis 51 S (lgzmee
Lyzomn LOYVE (Ul ) 59 ladisl 3 50] Glaciin Giss 40 015 s 55>
OLLSn 5 53Ul e (=15 0) 315 S5l = assly sladnl b 5o sl 1
ol il s LT sl 5 4 Ll e OB,k a4 O opllas &1 5 (1740
S 5 25sel (gl g 0 pSTLOYAY (ST 5 o33 ) 558 mie 550l gla
Sl e sh s bl ol 53 (2550 s o e S Obimen ¥ g2
Ol lgmme 3550 )5 1) 555 ol glaros 5 i)l Olawase (\WWAA ( 5)
OT) "ot ls Ka S b b o 5 alive slaailjo 5 ol logae o5 Wles S
&bl (Plae 5 ale iy S |S535 asliobele gla i ol ) |
= lge (als el 1 gmme (V449) T ol o AS o i ,a5 OF L Lo e slaoity
= B Lgme (VYY) Oan 5 5 ke o8s 51l o o i35l 5 ol 3 5 La
a3 glaly OF 5 5 0Ll (a3 51w S 5 (sla ol 5 lag b ol s (i
Il 5 Lapass Lae )Ll ¢ iils B s 1y an s &Y pamme (] o5 o
= ol S e le s JHls 1 Lyime (VWWY) LS 5 (WIS ol 03 S aile sl
g 4 S 3L O gl SIS Jaw s L oS il e ola 500 s La

sl gl o | (‘)N lado; Al 0 aS (550l 48 gamme (\WA0) g0 pwse Ll
el 5 (S s el ol 5 el S0 s s e o me 53 o pllas Sl s
355 53 Aol OB, Ssl Cilie slacssdoms 3 5 0T DS Lo 4 48 353 0
e i plas gl b 33 (VWAY) (S s S o151 OF 335 adilajlar 5 i3S
ela i s La sl sl B el (ealie (gl |sme o5 5,8 s a2t
- i Ol gel 5l (6L Gl g g3 5 KUK L Ll s a5 e

.—M‘jo\::l

1. textbook

2. Lewy
3. Zais

\Al



Al

933 S S5 2 03 8553 3 015 sal Ss Jabed i g
Ol dol 5 a8 sls 53 a5 5550 1y a5 opl b ol gimes Ciliies iyl gL
SlapUl5 L e s OTAY) ' LU 2L glos s slaslms b L |52
gme DU 5 s il 1S3 culs, 5 addle L 0l pel il ol
ol Sl esliad 5 Jiss g0 slaslis plowl 5 o8 e b L ol b 55 sl
e 5o Sl s s e Sl GlacsSle Ol 4 1) Cilie (5,504
Gl bl s s olsnl o B Jy ol (Yoo Y) Sl ol8is 51l
sl slas SO a5 il glalgs 53 s S G OGO gaeen
By ol L s ool (550 lacs b 4 JS Glaal s d sis
(S n slacd bl eslinal o s ol g il G b 4 g S OIS
3 e Sl e il T S Tl i bl glacs b5l ¢S e
)y skt g a5 (YY) Ol 3 il o o 5%, 54lS Jdpe ksl
SLedbl Jpad o ais, (S5 L Bl Soa 3 sla i) mor s B s
spshoe Siagal Ly BLl il 550l g ¢ Slr Sladls b gy ale
s 51l e e yial p (glgms i S slaSSe oA S sl
el S35 e Cmns a5 I ol |y sl slaslins (WWAY) (Sl e
S aa B s 1y Lge Ol slaaasli o 5 Lol (YAY) oS bl s ot
338l (gla g diad 5 5 amal (O3 gel L2505 (Ga3LS Ll gimms ol my S
Al i SaS Ll olaobae 4 (WWA0) g o se cplol s s o 513 Eomy 550
ol Dlesbn 5 sl SBlal b nld 5 ¢ a3 S pme b Sl psen (O e 2005
LS e oL

1. Tyler

2. multiple intelligence theory
3. Gardner

4. Bloom

5. Gillford



WA Ol 5 Hles cpin Jlo A0 ojled gy &l 5o Jos 5 4 L dablad 4o

ooy .g,.wl’((dﬁf;li bl Hlme ol g Ol (6l C_}.}a.a slaslas 51 LSS L
Sl Ozl gl (YOIV) TSl 5 cpleis )l 8in glaslrs 31 LSS s ,S50
SLal 5 blasl U 1) e (6585w 5 cmals Glns ol ool w3l
sho 53 6,50l bl Sl S 0l s Ans e 13 AST 555 6,55k
i LS B s s e Ol 4 48 el LT oS o I cpl o Sl
Sl g aS cul Gl wlad S pl 5l osd e as e OEK S50
€35 515 Laol ad s otbis Blo sy 5 o 4 S b Cilses Ol 5]
- s Ulites &S e g olSs w o Lal L (YY) 2SOla 5 el
AU e (6 S5k CollB oS S e g el LB D1 gel SIS gh A 1513 il
Sl 48 osb il ds SIS s adilosle s gme oollas i il o
deslss (6,85 bl il Smben LOT Ll 5 L 5 Ss LB Ol el il
Ll cmalze 01815 olow L dob e oJle Olgie a2l (Ko pilises
b b an il dlaie ablejle 5 JI5 b balgs 51 2 (VYA (Se)
sl ol g o Sl oS0 5505 (93508 LS a5 Slsl; uys
Aol b 50 d e s lgime dS s (YA T o)l 5 550 Ol dlash) Lyl
ok el e S8l Ulse w08 ooy ) saker L300,
ol 58 ez (LS ddabl g plioms s 4 O3 5el il (oMbl 2505 5
uyu.zu_b\ﬁt\c_,az«smgﬁ(ruwﬂgﬁgﬂ,@um&Lsﬁjsg;}b
e Sl S5 okl s 3yt T (S 5 (Sl sl
(Voo V) Plhaaar 5 35w Jle Ol 43,15 s OUS Gl S35 b as Lign

&)}_AT c.)\_j‘.,\> Lﬁ_""); g_,._:S L_: 4_..\...:_LAA L c‘-;o..i.)d L;w)b LSLA;JL\S DL LY J\.‘.UL.:_jh

I, learnability

2, Ornstein & Hunkins

3- O’Halloran, Beezer & Farmer
4. Mikk & Luik

5- Sood & Jitendra

A&



Yo

933 S S5 2 03 8553 3 015 sal Ss Jabed i g
A3 g 2 0002 Sal I (6 R S,k 5 el S 5 S e
L s Slsme $ 50k Ol plal s 5 283 Olsn (250 Wil 5 o Laay 5550
s Gl b Ce
OYA) OLKan 5 05055 o w3ls Cpenl 53 |sime atlibamals b olexs! dad
da 5 ¢r.:aLio)'\ Slae semme ol ol gimee Ldiine  elail (gl gims p s le; L
5 Ok G35 5 Ol sba S1as Wl elanrl glasls 5 las Shas s 2 S5
A Ll o 4 S s s 5l
3 el sbaellins e 511 e (6800 Sl Ui 015 o Il e o
Sy sy Do g ge 5 amals Gaal I ole 2 elSs ) olast
5 O3l yEls 5B S g p a8 WolSus 5l axas of e opl 5sls S5 )
5l aiST s glaael sl 5 b s OUT slasliaaal 5 Lasls (adle
b el 31T st s 5 T G T gl G515 O e usbe S
OL=S1 5 lasl 5 baslisaad (3dle 5wy ladal 5 53 S1aS Ldiine o35 o0
Ga e 3 Samn o a3 (il 5333, 8 o g Ll (5,850 250 Cons
Slaaaly o GO oS S e o5l Y Sy pn el psgde 4 (YY)
g Oged 2 Sy Arls odd e 35l s wen OF 53 S (S5 o
se3p o Saale 31l 5 5 5 Ol sel il S S (S5 Sl L
s ool la s OB S0k L 5 (500 gl Sl e b Sl 1A
Ty Sloatie Sl oo |y 5,5l ol else 1SS 6S 58 A Oluliily,
Gl e el Glas aly 5 s laasl b dolel e A5 sl
Y0 he) 3505 &g OS5 6,550 5 Ad, Luges

I students, society & subject matter
2, student-oriented

3. self-realization

4. personal relevance

5. emergent curriculum

6. developmental



WA Ol 5 Hles cpin Jlo A0 ojled gy &l 5o Jos 5 4 L dablad 4o

e o sms s o 555 e ATl elenal SlaelSs 55 s 5 )
ws ml 53 (YYD il sl & oY Sledst w11 5 olenrl slasl o8,
Ot el Gl 5 Slaly bl L5y e 51 (6, 50k il Lo S5
L m0d lsmn 5 650k Sl ol sdinr pa oS oyl olizel (eBly 53 038
3 LOT (S5l Cll il 5las o gl olerl Glasily 5 Bl ol
L5500  ledalin (5,500 & ki 015 oo = o8> cl o3 3 bl e a8l
-cila)) S o AST e Gislae 5 Ladiged 1 sls S esise S ol - ke
OYAL gl

LMl L |me Ll G 51 (6550 bl ) pmem g 50 50 slaolSlss 3
S eels 53 dias e 3 AST 550 T Lade glaans, Slotle sas S5 ull
LOlal (Son b Sl Sl 5 (e i 38 oS (3 Do 050 o5 o]
o i ol b e Sltle O B s ol S50 1Y Lt Jgb s
LY [,)‘j_?u_ﬂ St L;Lmlf.,\iz oy L.OYRY ‘Q{B)\S) 355 P D s A0S
Ol el s gy Dbl s Ll (e U lgmms sl (glins a0 (6 8L s
5 = sbaaslilul cnle; 5 elaml Glasls 5 La 2« Jilee L O b3
5 O, s o Sae o, Sl 5l anddS Ll ol wyniel 5 glagdial 56
Ll s 5 wgrd (Glge o s e sla s g el

B e 0351 aelall g | s ol sole 5 Slaal 0355 a9, (VWAY) (sdex|
el 03 bl s s e Ol ks oo ale 15 sl 3 obie OF 51 S
ples 5 Oladae (05l 035y BLSU i o)) O s 0L e (ke
S U_Lo Oladses e lge 5 534S 03,8 )18 il a5 SUKGl & o 2
A Y sl ol poke ppshalp s i 3 SCy Aals L

1. observational learning
2. Bandura
3. disciplines

vi



A%

933 S S5 2 03 8553 3 015 sal Ss Jabed i g
e 5 Dlbl, Glaols 5o 4S Wiy s pl 4 OYAY) lile 5 o2 0
55l 3l s S bl Sl e ey s polexr lawl L3 ek (o2
NG S WP E VLI e
il el (s el s SUS o aS adl s (YY) Ol 5 s
L sl 3 op meS emamt SV 5 Gl 3 i ee 5 15 gladl s
“p s 5 1 Sen Gadlie 55 bl ey Jle 2 psle ps DS s 0
G 3 Al 1 (Sl o e plsams gladlge 5 Sl o i e
s sl Clyl oo el 5,90 g edd edalie polis o aS UL asiise OLL
13 a5y Solslae DslE ol 8555 o 2 pske s Glacls AJS s
> DS Gl smn il S iy s ol 4 VFAY) ae 5 5l3 i e
Gla S5 s Lol el sla 25,0 5 Jolse b planl polexr LU o2 p5le
el sl (g 53 ynhel slag il S5 5 01,81 3
gl )5 e le GLOLS lgme 53 45 03 S 21 (1YA0) sy
S adam G LYPNY (GR1) 05,8 Slasinls S da 4 LYOIAY Ol
sl ol s (650 LSS S i 4 IYVAY 5 (650 el
L bine jsbay planl 6,08 o2 6}19 s S (Slga ol glaasl Wl
Ll Bl e sdel il
O/F 35 gotlod Mo 55 i 3 e Silal 313 LS (VW40) WIS tas3
S ol 55 Gl OIS 1S s 1 s e L2515 sl S 51 A
Ssm Slm bkl i 500,80 B ar 5 ol Ba VL sk 4 plinl 600
S 5 ot 5 Sl sl oS il 3 ) Wlesls L3 e S b
el 2 (Y48) Sl 5 ol e blesls ol 55 o 1 Gltal do s o i
Lol ple Ole 5o ) ool p g B4 s GAOS kS (ot plide S

] ebJs ;5"‘."))\ J.':‘g_)j-ud.d



AARLY QMU}JL&,‘MJLMAO osled o3 a5 Jes 5 4l daldas oo

534S Ky 4o ol 4 DLl lelS ks aadllas 51 (Y00V) ' a5 o
))ﬁli.w)j—&f}b)‘ﬁ@ﬂ 6‘ °}2-‘:4”;§“’)'>L§‘}:;wdﬁ??:d‘pti) dL@.‘L’S
2 Jle Olse 4l ok adilojle dlis | (slas ualy b coslie 1ol
L Jele Kls o 5 ooty ol 10 5 0s S o5l 5 lad OF >l he 5 dlews
el (6, Sl= sl Al B

L3S o JodaS e smmee (Sls 0 5ud 4 5 Ol gl D

Sl b5 5 e (Slamme plndl 5 I lps (Y10) T 5 Kby o o S
Bse s laslad L3I Lls e OF 51 Jas el slse Bl 55 5 (s S
s el o ,d s ol 5 s Sl a5l gl 1 ol dasls U1y sl
LS 4 |y Sl O3,30 bl a5 bl e (il 5l el dasl>
’Jg*‘)")dj"t-’-"M‘CWld)édﬂ‘wL”‘ﬁﬁ%:‘ilir)l-‘w)-’%’bs
s S edaliae = ol ()\)'),J ol 6 ,S5L

0345 Loy S pl e la AL LBL, OUS (Gl ol (Y+19) S el
S el sy Olsal (20l (5850 g 1 o3 BB gla plaisl b
la plaisl ol 51 sl oL @ 5 Oledns 45 il st 5 ltalis

VLY = oslaiul ¢ 5

- Fan & Zhu

- Taylor

3- Cheng, Chou, Wang & Lin
4- text and ilustrations

5- Alkhateeb

YA



vAa

323 S5 S5 Ml pa3 8593 5 1 gel s Bald e )
Lol gla (S35 48ty ot ol a0 Ol (0 B35 al s pemes |
S5l 5 pdre sl Aol it 5k 4 LlS e s glpe SC5S1
LTS ol ool Jlw sl iags 5o s 15 30 coa 1) Ol 500 2l
s o SLsl s psle wsyd Glgme (65S3L s bl e 8553 Ol el 250
L s HAlee 555 Olysal [iils Blos ede b Llos Ol5 LT s S oo ol
i 03 sl G a Soils e s ol (slstme (6500 Sl Jlae L
L3 Sl 3 Ol gal J2ils abos ot frdse 5ol o3ls Gl oS sl fdos
el o o Olakee L amliae 3l Jols slaasl bl 30

X

Ml Sinss G oml s el T I 15850 G ! ' S5 A
S sl S ate ad Gl s XS o S L S 5 1l ) 08 ke
Ulson sl Gaiond oS i e (V0VF g $) 2550 00 3 Lzl )
S 01 5545 (1280 &l ) il T pamem A 33 sy o itee
s L el s 5 Shas L (lady) 3) 6 8 5 sz S odne s ol yo
35S o o3 s 5590 (W gemma) 3,16kl GLA0) 03]

S5 QLIS Ol e 55 ol g3 8555 05 Ol el Sl 1S 15 ()bl dnsl
A o3l ® 5l o lle 5 5l e sal e a1 (INSPAOY) s e
AL K3 FUIRTPUTE HEJ IR W2 Ol s D3le s sla
Sl ATV L il S Bgad o 5 A3 a5 +/40 Golel Ol 5 /00 Dbl

lin T alas (slad (5 S se (e b 4 a5 L s S a4l s

I- mixed method

2- explanatory sequential
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4- Ornstein
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I- single-unit elements

2- Johnson & Christensen
3- content validity

4- Finch & French
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2 information-rich cases

3- Patton

4- saturation

>- holistic coding

6~ first-order confirmatory factor model
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2_ root-mean-square error of approximation (RMSEA)
3- Jackson & Gillaspy

4- Joreskog & Sorbom
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2- Netemeyer, Bearden, & Sharma
3- squared multiple correlation (R?)
4- Bowen & Guo

3- “go0od” measure
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