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Abstract:

The present research aims to investigate the effectiveness of
employing a mathematical representation model in the context of
a learning environment for teaching 2™ prep algebra, in
promoting students’ algebraic understanding. An experimental
treatment for teaching 2™ prep algebra, based on Van de walle
model of mathematical representation, was designed and
implemented throughout 2018-2019 school year. Ninety 2™ Prep
students participated in a quasi-experimental design study with
two groups (Experimental vs Comparison). Data of algebraic
understanding was collected using a test combines  multiple
tests: understanding of algebraic concepts, procedural
understanding, and algebraic problem-solving tests. The results
of data analysis using t-test revealed statistically significant
differences, between the scores means of the two groups, in
favor of the experimental group, for the overall understanding
test and for each test separately.
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Independent Samples t- test

Levene's Test

for Equality t-test for Equality of Means
School test for |_Of Variances
the end of the . 95% Confidence
. Sig. Std.
previous year = si t Df 5. Mean E Interval of the
ig. ( Dif |EMOT|  Difference
tailed) .Dif

Lower | Upper

Equal variances | 4.193 | .044 | .139 88 .890 627 | 452 | -8.35 9.60
assumed

Equa| variances 137 79.3 .891 .627 4.57 -8.46 9.71
not assumed
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Descriptive statistics
Group Experimental Comparative
No. 47 43
Mean 99.02 35.21
Std. Error of Mean 1.95 1.01
Median 105 36
Mode 105 40
Std. Deviation 13.35 6.61
Variance 178.24 43.65
Skewness -1.35 -.256
Std. Error of Skewness .347 361
Kurtosis 1.89 -.872
Std. Error of Kurtosis .681 .709
Range 58 26
Minimum 58 21
Maximum 116 47

25 94 30
Percentiles 50 105 36

75 108 40

Population Pyramid Frequency Algebraic.Understaning by Treatment
Treatment
Experimental Group Comparison Group
% 60.00 60.00 Zé
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Independent Samples t - test

Levene's Test

for Equality t-test for Equality of Means
Algebraic of Variances
Understanding std 959% Confidence
Test = Si t df Sig. (2- | Mean Errdr Interval of the
g- tailed) | .Dif |~ Difference

Lower | Upper

Equal variances

12.45 | .001 | 28.32| 88 .000 63.81 | 2.25 | 59.33 68.29
assumed

Equa| variances 29.1 | 68.5 .000 63.82 2.19 59.44 68.19
not assumed
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Descriptive Statistics for “three components of Algebraic Understanding”

959% Confidence
; Std. Interval for
Components Group Min | Max | Mean Dev. Mean
Lower | Upper
Algebraic Experimenta | 5 | 40 | 3577 | 408 | 3457 | 36.96
Conceptual |
Understanding Comparison 11 24 1884 | 3.02 | 1791 | 19.76
Algebraic Experimenta | 15 | 45 | 3643 | 7.00 | 3437 | 3848
Procedural I
Understanding Comparison 7 24 | 1428 | 412 | 13.01 | 15.54

Experimenta

Algebraic Problem | 12 31 | 26.83 | 3.57 | 25.78 | 27.88

Solving Comparison 0 6 209 | 154 | 1.61 2.56
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Independent Samples t- test

Levene's Test
for Equality t-test for Equality of Means
Conceptual of Variances
Understanding Std 95% Confidence
Test = Sig t df Sig. (2- | Mean Errdr Interval of the
' tailed) | .Dif Dif Difference
' Lower | Upper
Equal variances | .495 | .004 |22.22| 88 .000 16.93 | .762 | 15.42 18.44
assumed
Equal variances 225 | 84.4| .000 16.93 | .75 15.43 18.42
not assumed
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Independent Samples t- test

Levene's
Test for .
Equality of t-test for Equality of Means
Procedural Variances
Unde_rrstandlng 95% Confidence
est = Si t df Sig. (2- | Mean ESrtr(jdr Interval of the
g- tailed) | .Dif Dif Difference

Lower | Upper

Equal variances | 8.79 |.004 | 18.06 | 88 .000 22.15 | 1.23 | 19.71 24.58
assumed

Equal variances 18.46 | 75.52 | .000 22.15 | 1.19 | 19.76 24.54
not assumed
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Independent Samples t- test

Levene's
Test for )
Equality of t-test for Equality of Means
Problem Solving | _Variances |
Test 95% Confidence
Sig. (2- | Mean Std. Interval of the
i - e Difference

oSt 9 tailed) | pif | ETOT

Dif | |ower | Upper

Equal variances 8.63 |.004|42.03| 88 .000 24,74 | 588 | 23.57 2591
assumed

Equal variances 43.35| 63.78 | .000 24.74 | 571 | 23.59 25.88
not assumed
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