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Abstract

The present study aimed at investigating spatial ability and its relationship to solving
engineering problems in mathematics, for first-year middle school normal students
alongside those with attention difficulties, in addition to unraveling the differences
between the genders (females and males), in regard to both; spatial ability and solving
engineering problems in mathematics in each category and inbetween the two
categories, through the formulation of eight hypotheses. In pursuance of these
objectives, we adopted the descriptive analytical approach, in which the study tools
were: First, the successive matrices test of John Raven, which we adopted as a test of
spatial ability, secondly, the diagnostic estimation scale for attention difficulties, which
is one of the sub-scales of the Zayat battery, and the third tool was a test for solving
Engineering problems in mathematics, which was designed by the researcher based on
the specification table and what was stated in the mathematics curriculum for the
selected sample. Moreover, these tests were conducted on a sample of (323) male and
female students both normal and with attention difficulties. The sample was selected
intentionally in accordance with the objectives of the study. After analyzing the data
statistically by means of correlation coefficients to study the relationship, linear
regression analysis to predict the ability to solve engineering problems in mathematics
through spatial ability, and t-test for two independent samples in order to study the
differences, the analysis resulted in a statistically significant correlation at the level of
significance (0.001) between the spatial ability and the solution of engineering problems
in mathematics for normal first-year middle school students ordinary, and also among
those with attention difficulties, in addition to the possibility of predicting the solution
of engineering problems in mathematics through the spatial ability, whether among
normal students or among those with attention difficulties. The results also indicated
that there were statistically significant differences in spatial ability and also in solving
engineering problems in mathematics due to the category variable (normal and those
with attention difficulties) and in favor of the ordinary. As for the gender variable
(females and males), the results indicated that there were no differences in solving
engineering problems in mathematics between females and ordinary males, and the
presence of statistically significant differences in spatial ability in favor of ordinary
males, while no differences were recorded between the two genders with attention

difficulties in both spatial ability or engineering problem solving in mathematics.
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While wheel X turns round and round in the direction
shown., wheel W turns

AL in direction AL

B. in direction B.

C. first in one direction and then in the other.
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Statistiques descriptives

Moyenne  Ecart type N
Cld shiadl) i) 2,0263 ,78798 38
byl sl J V) Jeadl) jlgial 2,0526 ,80362 38
Corrélations
Y Jeadll LAl
Gl guaall sl bzl ) sall
ld haall jlgal Corrélation de Pearson 1 894"
Sig. (bilatérale) ,000
Somme des carrés et 22,974 20,947
produits croisés
Covariance : ,621 ,566
N 38 38
Gl sald J Y Jadll Jidl Corrélation de Pearson 894" 1
Sig. (bilatérale) ,000
Somme des carrés et 20,947 23,895
produits croisés
Covariance : ,566 ,646
N 38 38

**_La corrélation est significative au niveau 0.01 (bilatéral).

(Al 25353 2 21 L) —

Récapitulatif de traitement des
observations
N %

Valide 38 100,0
Exclue® 0 ,0

Total 38 100,0

Observations




a. Suppression par liste basée sur toutes les

variables de la procédure.

Statistiques de fiabilité

Alpha de Cronbach Partie 1 Valeur ,383
Nombre d'éléments 18%

Partie 2 Valeur ,451

Nombre d'éléments 18°

Nombre total d'éléments 36

Corrélation entre les sous-échelles ,632
Coefficient de Spearman- Longueur égale 774
Brown Longueur inégale 774
Coefficient de Guttman ,765

a. Les éléments sont : w1, 13, wh, a7, 29 211, w13, w15, w17, w19, w2l
W23, 425 227, 429, 2137, 433, 1135,

b. Les éléments sont : w2, x4, w6, 2.8, w10, wl2, wl4, w16, wl8, w20, w22,
w24, 126, w28, 130, w32, w34, 21u36.

(Elass W)
Statistiques de fiabilité
Alpha de Nombre
Cronbach d'éléments

,648 36




~SPSS cla i s dudad JS dalal) dahall cliby clua gt (15) &) @ala)

Descriptive Statistics

t ) Al -

Mean Std. Deviation N
Gl COE) Ja 10.6256 2.89311 207
AlSall 5l 29.0290 4.54205 207
Model Summary®
Change Statistics
Adjusted R
Mod R R Std. Error of  Square F Sig. F Durbin-
el R Square Square the Estimate Change Change dfl df2 Change Watson
1 .355° .126 122 2.71155 126 29.509 1 205 .000 2.036
a. Predictors: (Constant), &s\Sall 3l
b. Dependent Variable: drsaigll @3IKL Ja
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 216.967 1 216.967 29.509 .000°
Residual 1507.267 205 7.353
Total 1724.234 206
a. Dependent Variable: il coKaall Ja
b. Predictors: (Constant), Sl 3 a3l
Coefficients?®
Unstandardized = Standardized Collinearity
Coefficients Coefficients Correlations Statistics
Std. Zero-
Model B Error Beta t Sig. order Partial Part  Tolerance VIF
1 (Cons 4.067 1.222 3.328 .001
tant)
5yl .226 .042 .355 5.432 .000 .355 .355 .355 1.000 1.000
A<l

a. Dependent Variable: duaigll @Sl da



Frequency

Residuals Statistics?

Minimum Maximum Mean Std. Deviation N
Predicted Value 8.1336 12.2007 10.6256 1.02627 207
Residual -7.02285- 6.10689 .00000 2.70496 207
Std. Predicted Value -2.428- 1.535 .000 1.000 207
Std. Residual -2.590- 2.252 .000 .998 207

a. Dependent Variable: il oKl Ja

Histogram
Dependent Variable: il cd<iall ga

Mean = -3 99E-16
30 Std. Dev. = 0.998
M =207
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Mormal P-P Plot of Regression Standardized Residual

Dependent Wariable: dacaigll ool
1.0

o8

o.s
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Expected Cum Prob
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Observed Cum Prob

Descriptive Statistics

dAll) dpcayell -

Mean Std. Deviation N
Apudigl GG da 8.4741 2.65383 116
Al syl 27.5000 3.97273 116
Model Summary®
Change Statistics
Adjusted R
Mo R R Std. Error of ~ Square F Sig. F Durbin-
del R Square Square the Estimate Change Change dfl df2 Change  Watson
1 .251° .063 .055 2.58030 .063 7.648 1 114 .007 1.988
a. Predictors: (Constant), &s\<all 3l
b. Dependent Variable: duigl iS&all Ja
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 50.918 1 50.918 7.648 .007°
Residual 759.005 114 6.658
Total 809.922 115

a. Dependent Variable: gl oSl Ja
b. Predictors: (Constant), 4x\Sall 5 )



Coefficients?

Unstandardized Standardized Collinearity
Coefficients Coefficients Correlations Statistics
Std. Zero-
Model B Error Beta t Sig. order Partial Part  Tolerance VIF
1 (Consta 3.868 1.683 2.299 .023
nt)
5l .167 .061 .251 2.765 .007 .251 .251 .251 1.000 1.000
Al

a. Dependent Variable: dmighl <3Sl Ja

Residuals Statistics?

Minimum Maximum Mean Std. Deviation N
Predicted Value 6.8830 9.7303 8.4741 .66541 116
Residual -5.56036- 6.60961 .00000 2.56905 116
Std. Predicted Value -2.391- 1.888 .000 1.000 116
Std. Residual -2.155- 2.562 .000 .996 116

a. Dependent Variable: auxigd) oSl Ja

Histogram
Dependent Variable: dawigll cSgiall

Mean = 1.7T4E-16
Stel. Dav. = 0.996
N=116

20

Frequency
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Regression Standardized Residual
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Group Statistics

Mg AN Al —

) N Mean Std. Deviation  Std. Error Mean
Al 3 y8l) Slisra 55 116 27.5000 3.97273 .36886

oY)

Gl 207 29.0290 4.54205 .31569
Luigl) CASE) da a5 5 116 8.4741 2.65383 .24640

oluisy!

Clall 207 10.6256 2.89311 .20108

Levene's Test for

Independent Samples Test

Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) Difference Difference Lower Upper
sl 5 )il Equal 1.522 .220 .388 114 .699 .29858 77035 -1.22747- 1.82464
variances
assumed
Equal 369  73.527 .713 .29858 80919 -1.31393- 1.91110
variances
not
assumed
OIS s Equal 1.076 .302 - 114 202 -.65637- 51126 -1.66917- .35643
pEe variances 1.284-
assumed
Equal - 73477 .226 -.65637- 53789 -1.72834- .41560
variances 1.220-
not

assumed




Al g dsalAd) doia yall

Group Statistics

ol N Mean Std. Deviation  Std. Error Mean
Alsall 5 )l 83 82 30.0244 3.63106 .40098
il 125  28.3760 4.95734 44340
Apanigl) @ISE Ja S 82 10.2134 2.99900 .33118
Sl 125 10.8960 2.80070 .25050

Levene's Test

for Equality of

Independent Samples Test

Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) Difference  Difference Lower Upper
izl Equal 13.188 .000 2.589 205 .010 1.64839 .63672 .39304 2.90374
variances
assumed
Equal 2.757 202.459 .006 1.64839 .59782 46964 2.82714
variances
not
assumed
Ol ds - Equal 470 494 - 205 .097 -.68259- 40937 -1.48971- 12454
Al variances 1.667-
assumed
Equal - 164.931 .102 -.68259- 41525 -1.50248- 13731
variances 1.644-
not

assumed




43l Aasled) duca dll —

Group Statistics

ol N Mean Std. Deviation  Std. Error Mean
Al 5 yaal) SH 74 27.6081 3.71158 43146
&l 42 27.3095 4.43648 .68456
Al UK da S 74 8.2365 2.45678 .28560
Sl 42 8.8929 2.95399 .45581

Levene's Test

for Equality of

Independent Samples Test

Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) Difference  Difference Lower Upper
Ailsall 3 8l Equal 1.522 .220 .388 114 .699 .29858 77035 -1.22747- 1.82464
variances
assumed
Equal 369 73.527 713 .29858 80919 -1.31393- 1.91110
variances
not
assumed
OIS Ja Equal 1.076 302 -1.284- 114 .202 -.65637- 51126 -1.66917- .35643
Apmxigl) variances
assumed
Equal -1.220- 73.177 .226 -.65637- 53789 -1.72834- .41560
variances
not

assumed




