Gl O 395 )3 ol (3 3udl) ua o Jei 1 higeT puils

The Effect of Instruction on the Development of Strategic Arithmetic

Competency in Iranian Children

Mohtaram Nemat Tavousi, PhD
Islumic Azad University

South Tehran Branch

Abstract
6 0 first graders were randomly selected from primary
sehools in Tehran, Iran. In the pre-test stage, Form
A of the Individual Dilferences in Children’s Addition
Strategy Choices (Kerkman & Siegler, 1997) was admi-
nistered to both experimental and control groups. Next,
instructions of using min strategy were given to partici-
pants in thc experimental group, but not in the control
group. In the post-test stage, Form B of the same test was
administered to both groups. Findings showed that instru-
ctions influenced the frequency of usage of min strategy
in the experimental group. But in spite of, the two groups
in retrigving the responses were not significantly different,
the accuracy of backup and min strategy were greater in
the experimenial group than in the control group. Two groups
were significantly different in the speed at which they
executed the min strategy and the experimental group was
faster than the control group.
Key words : Instruction in strategy, problem-selving

strategies, strategic competence, retrieval, backup stra-

tegy, min strategy,
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. statistical leamming
. associative leaming
. pattern recognition

o B b b

. active 6. computer simulation

. passive 7. associative mechanisms

8. metacognitive mechanisms
9. working memory

10. waves overlapping theory

11. variablilty
12. choice

13. change

14. min strategy
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1. staircase metaphor
2. retrieval

3. backup strategy
4. the distribution of associations modcl
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1. representations 4, rate
2. feedback 5. breadth
3. path 6. source

7. sequence of knowledge state
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1. self-explanation
2. experimental design

3. pretest-posttest design
4. Test of Individual Differences in Children’s Addition Strategy Choices
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1. validation
2. exploratory
3. discriminate analysis

4. validity
5. reliability
6, external validity
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4. decomposition

5. Mann-Whitney U test
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1. rate of uptake

2. rate of discovery



SR8 1 Gl g3l St Jyi 1 i sel il

IS go g (5258 5

g 2 gl )d Shigel gloj e dg0lieS
$dpaly Can Mo )5 oid dloy) Wl (.5 o pae
Sl 528 3,8lee o Sl 1 ofjael il
Loy il Colid jpune 1) dliue ;a0 )
oyly higel pshaio s ptalejl 2o S aljl
5 Cejly Uhigel sl gy (b At o
o 250 1) 80 Blue 4 nin glodpaly eeass
5 sl Sl ol b ol (6551051 g ol 148
S8 e diged SO 50 500 ohigejl 5l ealiza! L
55 sy e el 3 1y lngS (g8 3,8k
pLxil pjlics oial Cowd 4 S 2o jual h o 958
$2ply Mo |y p 4 & Canl (6,505 (slodngy
5 s 1) SN0 bl (elag Lo ) el il
ol polaid] (s

&l

s pale g polidilyy 0 i s, (YY) L oV

cabelpg pid s ol

o258 5 Dhas opaly blg U (IVAF) o oyl Ceans

i iy Oololliag dolilias, elazal _ oolazdl bulyi pilic Sl

DA-YY L

555 5 iz 5 o iV YAR) g o 5.8« gl Connd
llitily, aolifad Gl G355 3 Ghes o), e
XVE-vAL LF L i

Chen, Z., & Siegler, R. S. (2000). Across the great
divide : Bridging the gap hetween understaanding
toddlers” and older children’s thinking. Mono-
graphs of the Society for Research in Child Deve-
fopment, 65 (Scrial No. 261).

Crowley, K., & Siegler, R. S. (1999). Explanation
and generalization in young children’s strategy
learning. Child Developmen, 70, 304-316.

Geary, D. C., Bow-Thomas, C. C., Lui, F,, &
Siegler, R. S. (1996). Development of arith-

metical competencies in Chinese and American

1 a8 Blas al)l (Yern K0 51 5 VAA) s
4 dg2ga glad el oyl & Ll Gas sty b
Slse 5l 3 o b Lialsal | Gda e Ll ol
dlate 6l G5 9 93 1 eme peiie K
bulps (Voo ¥) i 5 iyl sz 2 Jlio gl )l
3l @y Ll S (a8 atnl @ i ity
P ke

S LSl 29 00 g, S5 el a5 ok
Gtz Jelse il cow il glaspal, Ll P
)1)5 a)...F— 9 Lh.)).e.bl) ‘S.LLG.)}N el &3.! Sy ails
aS YY4Y wle Ll &SI L jimg ol )2 05,8 0
J).e.bl) LJLO-C! sJ.ILE.n )) 9 )]9.:).) ! )'1 UJ)‘&}.:‘ Le‘ji )J
g Hedgw jlaws blue Cepw 5 gy 0 deS
S50 Gjle @il al5El aneS el Cls Saal
S 095 13 e 58 Ay Floos s 2
ol 31 ealiw! (g 03,8 RS ) ae 3yl yuiy
25 o (bjgel bylpd Lol aimd yisl3al ol as 50 1,
il wde Kl colgs bjsel ploj @k ooy
23 g8ly he

shigel AVl (slaeyey p2 figel 5 o yed 403,50
Sl S g (f)d degenly Dbl Cud)b Sy o
4 Sl il s (il IS8 50 1) Lyl
iy a5 LS S |, x5 ! b oagd SaS i80S
9 My oo Camyd fualy 4 glate pals 4 (olasyenl,
S50 d Wllaepl «Jaiae yalls 4 glaspaly s
ol S8 bl e cewd Slsl; 6,5 Gses
Pigel ool sladan 5l S 4 lgi e e b,
ol e B @ (o (55500 U g e oS4,
Sy lidl 5o |, s slatadge 50 L sad aibgel
S G555 4 L& (plaedyy iz (Y0¥ )
oty g, e (slme s 3590 3 Jld yob & b S e
S glaogd Gl a8l s JYasul Ll 5,90
ol (6500 Lol dasie oS 1) K& Saus iy




f}&&»ﬁrﬁaﬂ)ﬁb

Journal of Experimental Psychology - General, 117,
258-275.

Siegler, R. S. (1988 b). Individual difference in
stratcgy choices: Good students, not-so-good stu-
dents, and perfectionists. Child Development, 59,
833-851.

Siegler, R. S. (1994). Cognitive variability: A key to
understanding cognitive development . Current
Direction in Psychological Science, 3, 1-5.

Siegler, R. S. (1995). How does change occur: A
microgenetic study of number conscrvation, Cog-
nitive psychology, 28, 225-273.

Siegler, R. S. (1998). Children’s thinking. Prenticc
Hali, Englewood Cliffs, New Jersey.

Siegler, R. 8. (2000). The rebrith of children’s
leaning. Child development, 71, 26-33.

Siegler, R, S. (2002). Microgenetic studies of self-
explanation. In N. Granptt & J. Parziale (Eds.),
Microdevelopment : Transition processes in develap-
pment and leaning (pp. 31-58). New York: Cam-
bridge University

Siegler, R. S. (2003). Implications of cognitive
science research for mathematics aducation. In J.
Kilpatrick, W. G., Mortin & D. E. Schifer (Eds.),
A research companion to principles. Reston, VA:
National council of Teachers of Mathematics.

Siegler, R. S. (2005). Children’s learning. American
psychologist, 60, 769-779.

Siegler, R. S. (2006). Microgenetic analyses of
learning. In W. Damon & R. M. Lerner (Series
Eds.) & D. Kuhn & R. §. Sicgler(vol.Eds.), Hand-
book of child psychology: Vol 2: Cognition, per-
ception, and language(6™ ed.). New Yourk: Wiley.

Siegler, R. 8., & Araya, A. (2005). A computational
model of unconscious and conscious strategy dis-

covery. In R. Kail(Ed.), Advances in child develop-

children : Influcnce of age, languggc, and scho-
oling. Child Development, 67, 2022-2044.

Geary, D. C., Hamson, C. O., & Hoard, M. K.
(2000). Numerical and arithmetica! cognition :
Longitudinal study of process and concept deficits
in children with learning disability. Journal of Expe-
rimental Child Psychology, 77, 236-263.

Kerkman, D. D., & Siegler, R. 8. (1993). Indi-
vidual differences and adaptive Flexibility in
lower-income children's strategy choices. Lea-
rring and Individual Differences, 5. 113-136.

Kerkman, D, D., & Siegler, R. S. (1997). Mea-
suring individual difference in children’s addition
strategy choices. Learning and Individual Diffe-
rences, 9, 1-18.

Lamaire, P., & Siegler, R, S. (1995). Four aspects
of strategic change: Contributions to children's
learning of multiplication. Journal of Experi-
mental Psychology: General, 124, 83-97.

Opfer, J. E. & Siegler, R. 8. (2004). Revisiting pre-
schoolers' living things concept: A microgenetic
analysis of conceptual change in basic biology.
Cognitive Psychology, 49, 310-332.

Sharger, J., & Siegler, R. 8. (1998). SCADS: A
model of children's strategy choices and strategy
discoverics. Psychological Science, 3, 1-5.

Siegler, R. S. (1987a). Thc perils of averaging data
over strategics: An example from children’s ad-
dition. Jourral of Experimental Psychology © Ge-
neral, 116, 250-264.

Siegler, R. S. (1987 b). Strategy choices in subtra-
ction. In J. Sloboda & D. Roers (Eds.), Cognitive
processes in mathematics. Oxford : Clarendon
Press.

Siegler, R. S. (1988 a). Strategy choice procedures

and the development of multiplication skill,



S O3 5 il 93 8l Car s d g el i

ldren know what to do? In C, Sophian (ED.), The
origins af cogritive shills. {pp. 229-293}. Hills-
dales, NJ: Erlbaum.

Siegler, R. S.» & Shipiey, C. (1995). Variation,
selection, and cognitive change. In T. Simon & G.
Halferd (Eds.), Developing cognitive competence :
New approuches to process modeling (pp. 31-76).
Hillsdale , NJ : Erlbaum.

Siegler, R. 8., & Stern, E. (1998). Conscious and
unconscious strategy discoveries; A microgenctic
analysis. Journal of Experimental Psychology:
General, 127, 377-397,

Siegler, R. S., & Svetina, M. (2002). A microgen-
etic/cross-sectional study of matrix completion:
Comparing short-term and long-term change. Child

Development, 73, 739-809.

ment (vol. 33, pp. 1-42). Oxford, England: Elsevier,
Siegler, R. 8., & Chen, Z. (2002). Development of
rules and strategies: Balancing the ¢ld and the new,
Journal of Experimental Psychology, 81, 446-457.
Siegler, R. 8., & Crowley, K. (1991). The microgenetic
method: A direct means for studying cognitive dev-
lopment. American Phychologist, 46, 606-620,
Siegler, R. 8., & Jenkins, E. A. ( 1989), How children
discover new strategies. Hillsdale, NJ : Erlbaum.
Siegler, R. S., & Lemaire, P. (1997). Older and
younger adults’ strategy choices in multiplication:
Testing predicions of ASCM via the choice/no
choice method. Journal of Experimental Psycho-
logy: General, 126, 71-92.
Siegler, R. S., & Sharger, J. ( 1984). Stratepy

choices in addition and subtraction : How do chi-




