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Abstract.

Research in education often involves a latent yggable. Statistical analysis technique that has the ability
to analyze the pattern of relationship among@‘m variables as well as between latent variables and
their indicators is Structural Equation Modeling (SEM). SEM partial least square (PLS) was developed
as an alternative if these conditions are met: the theory that underlying the design of the model is weak,
does not assume a certain scale measurement, the sample size should not be large and the data does not
have the multivariate normal distribution. The purpogepof this paper is to compare the results of
modeling of the educational quality in high school level g8MA/MA) in Sumenep Regency with
structural equation modeling approach partial least square with three schemes estimation of score
factors. This paper is a result of explanatory research using secondary data from Sumenep Education
Department and Badan Pusat Statistik (BPS) Sumenep which was data of Sumenep in the Figures and
the District of Sumenep in the Figures for the year 2015, The unit of observation in this study were
districts in Sumenep that consists of 18 districts on the mainland and 9 districts in the islands. There
were two endogenous variables and one exogenous variable. Endogenous variables are the quality of
education level of SMA/MA (Y1) and school infrastructure (Y?2), whereas exogenous variable is socio-
economic condition (X1). In this study, There is one improved model which represented by model from
path scheme because this model is a consistent , all of its indicators are valid and its the value of R-
square increased which is: Y,=0.651Y;. In this model, the quality of education influenced only by the
school infrastructure (0.651). The socio-economic condition did not affect neither the school
infrastructure nor the quality of education. If the school infrastructure increased 1 point, then the quality
of education increased 0.651 point. The quality of education had an R* of 0.418, which indicates that
41.8 percent of variance in the quality of education is explained by the school infrastructure, the
remaining 58.2% is explained by the other factors which were not investigated in this work.

Key Words: partial least square, schemes estimation of score factors
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1. Introduction 32
Research in education often involves latent variables. Statistic analysis technique that can be used to
analyse the relationship among the latent variables (L'Vs) as well as between latent variable (LV) and
its indicators is Structural Equation Modeling (SEM). Schumacker and Lomax concluded in his
research that SEM is oft escribed using factors that are seen as LV [7]. Variable to be analysed is
the latent variable which cannot be observed directly but can be observed using measured indicators.

Several estimation methods have been developed in SEM. The very famoust one is the Maximum
Likelihood Estimation (MLE). Since the covariance-based SEM is based on large sample size theory,
it must fullfil the requirements of normal multivariate distribution, Bollen therefore suggested an
estimation method which accepts an abnormality and is asymptotically efficient [2]. This method is
called Weighted Least Square (WLS). WLS is an estimation method adapted from Asymptotically
Distribution Free (ADF) method which is the most common method due to its independence on the
type of data distribution. Although WLS has advantages compared to MLE, but it requires a larger
sample size. If the sample size is too small and not normal multivariate distribution, the researchers
will face analysis results which are improper solutiorﬂl][ii]. As an alternative solution of this
problem, variant-based SEM was developed or afifnown as Partial Least Square (PLS).

SEM PLS is a stastistic technique that generalizes and combines factor analisys, Principal
Component Analysis (PCA) and regression analysis by separate estimation procedure between latent
variables and its indicators. Additionally, SEM PLS was developed as an alternative method when the
theory underlying model design is weak, not based on many assumptions, has a small sample size, and
does not have to be a normal multivariate distribution [6].

The shortcoming of SEM PLS is the use of unknown data distribution so that a value of model
significance cannot be obtained and therefore a resampling approximation can be used. One of the
resampling methods used for a small sample size is bootstrap since a small sample size tends not to
distribute normally resulting in an inaccurate parametric statistic estimation. Bootstrap method works
using resampling with replacement by creation of pseudodata using information of initial data
including its characteristics so that a correct estimation can be achieved [5].

Main stage in PLS algorithm is an iteration process to generate a latent variable score through
weight estimation. There are three main schemes in this process, namely centroid, factor and path
scheme. In practice, the selection of one weighting scheme has a littlgrelationship in estimation
process [9]. Tenenhaus observed and mentioned that the three schemes do not inffsence the results
significantly [8]. However, in the theoretical level, the schemes are very important to understand how
PLS can be applied for a different technique from multiple table analysis.

The case of education quality improvement in Sumenep regency has a unique characteristic since
it is divided in mainland and islands with a high disparity in education quality. Within the frame of
equalization of education quality, a study is required which includes latent variable, namely the quality
of the education in high school level, the school infrastructure and the socio-economic condition in
Sumenep. Since the sample units are 27 districts, which falls under a small sample size category, it
requires analysis technique that includes latent variables with a small sample size, namely SEM PLS.

Base the above explanation, a research was conducted with the aim to compare modelling
results of education quality of high school level @ggSumenep regency using approximation method
Stratural Equation Modeling Partial Least Square with three schemes estimation of score factor.

2. Literature Review
Structural Equation Modeling wit) Partial Least Square (PLS) Approximation

SEM based on variance or Partial Least Square (PLS) consists generally of two sub-models
which are measurement model or outer model and structural model or inner model. Outer model
shows how observed variables represent latent variables to be measured, whereas inner model shows
the estimation strength a g latent variables.

Inner model in PLS describes the relationship among latent variables. The model equation can be

written as the following [9]: n =, +pn+TE+
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Since PLS is designed B recursive model, in the latent variable relationship, each dependent
latent variable 1] is called as causal chain system from latent variable and can be specified as:

n; =Z,-ﬁjiqi +Zh}/ﬁ,§b+é’j

Where ﬁ;; and 7 are the path coefficient that connect LV endogenous ( 77) with LV endogenous
and LV endogenous with LV exogenous ( £) in the index range i and b, and where ¢, 1s residual from
the i model with the value E(é'j)=E(§.g’j)=0‘

ter model is defined how each indicator block relates to its latent variable. Trujillo reported
the outer model equation for block indicators of reflective model as an equation of simple regression
O] x, =4,¢5 +¢&,
where A, is coefficient of loading factor from the relationship between the j-th LV (&) with k-th its

indicator ( x, ), and &, is error of each measurement variable.

Parameter estimation on SEM PLS model has three categories: weight estimate, path estimate
and also mean and location parameter. Weight estimate is used to generate score of LV. Path estimate
reflects the relationship between LVs and loading estimate between LV and its indicators. The last
category relates to mean and location parameter for indicator and LV. In order to obtain these three
estimations, PLS uses iteration proccess.

Weight Estimate

In weight estimation, there are three iffation procedures of simple regression or multiple
regression considering the relationship of the mner model, the outer model and weight relation. The
results of iteration procedures, that are a set of stabil weights, is used to calcualte the variable laten
score which is a linear combination of their indicators [8].

Weight calculation is used to estimate LV score with the following steps:

1. Outer model estimation (outsidggpproximation)

In the outside approximation, iterative process begins with an early initialization of each LV as a
linear combination (or weighted aggreg&) of indicators and written in equation: [, = Z‘_ WXy
where W, is weighted in outer model (outer weights). The basic idea of the outside approximation is
to obtain a set of weights to estimate a latent variable aggounting for as much variance as possible for
the indicators and the constructs [9]. Chin suggested to set initial weights by equal value to present the
first approximation of the latent variable as a simple sum of its indicators [9].

2. Inner model estimation (inside approximation)

In the inside approximation, iterative process takes into #count the connections among LVs in

the inner model to obtain initialization of each LV calculated as a weighted aggregate of its adjacent

LVs. Definition of inside approximation is as follows z = Z el

LR
where e, is inner weights which can be choosen from three scheme which are centroid, factor or path.

Each scheme is defined by Trujillo as follows [9] :
i.  Inner weight (¢;) in centroid scheme is equal to the sign correlation between [ and [;, where
centroid scheme is defined as:
.iign{cor(.’j N )} &£ adjacent
e, = _ (M
0 otherwise
ii. Inner weight (e, ) in factor scheme is the correlation between l;and [, which considers not only

the sign direction but also the strength of the paths in inner model. Factor scheme is defined as:
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@)

cor(l,,l.) ¢ ¢, adjacent
e =
Y10 otherwise

iii. Inner weight (e; ) in path scheme is the weighting of neighboring LV's depending whether of not

the neighboring variables are antecedent or consecuent from LV which is to be estimated. Path
scheme is defined as:

3)

Jicit Y

e; = cor(l .1 ).if £ is explained by &
.’J = Zj_e...’.' e is coefficient in the regression of.’J on .’j
3. Updating outer weight

Once the inside approximation is done, the internal estimation Z, is considered by observing

their indicators. This can be done by updating the weight in outer model (outer weight). The weight
outer w, in the reflective model is expressed in the following equation: w, = (Z;.Zj )Zj "X,

4. Checking convergence 4

In each iterative procedure such as S=1,23...., convergence is checked by comparing outer

weight in the S step over outer weight in the S-1 step. Wold suggested ﬂ}i"—ﬁ’i <107 as a

convergence criterion [9].
Path Estimate

Next step is the calculation of the path coefficient estimation and loading, /5’” and ’1,«;.- , in the
inner and outer model. In the inner model, path coefficient is estimated using Ordinary Least Square

(OLS) as the multiple linier regression analysis from relation between / and [, that is [, = Zi ,f?ﬁl,
and §,=(4'0)" 11,
In the outer reflective model, loading coefficient is estimated as a simple linier regression from
. . - 5 g
relation between x, and [, thatis: x, = 4,1/, and 4, :(t’} !}.) l"x,
Mean and Location Parameter Estimate
There are two locations parameters to be estimated, namely f3;; (constants in the inner modgl)
and ﬂw\_ (constants in the outer reflective model). The equation with predictor specification above can

be written as follows [9]: E(g. £ ) =4, +4,8 for

Al ) =p,,+ Zi B,£ for inner model and E()cj‘_

outer reflective model.
These location parameter takes the mean of indicator and latent variables into account. Prior to
the calculation of the location parameter, the mean to estimate the latent variables is defined as follows

(8]: m, = Z‘_ wyx, and & =1 +m,, so that the estimation of the location parameter /3, (constant in

the inner model) and ZM (constant in the outer reflective model) can be interpreted as [9]:

B, =b,,=m — Z,- bm, 7, =X, —An, and T, =m - ) 7T,X,
Evaluatiuf SEM PLS Model

The outer models with reflective indicap can be evaluated through convergent validity,
discriminant validity and composite reliability. Inner model is evaluated by observing the percentage
of explained variance with the value of R” for the dependent latent constructs using Stone-Geisser Q
test [6]. Here is a more detailed description related to the evaluation of outer and inner model.
1. Outer model 23

Evaluation of outer models is an assessment of the req‘hility and validity of the variables or is
defined how each block of indicator associated with LVs. There are three criteria for evaluating the
measurement model, namely: convergent validity, discriminant validity, and composite realibility.
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a. Convergent validity 7

Convergent validity of the measurefght model relates to the principle that the indicators of a
co ct should be highly correlated and can be seen from the value of the loading factor. Assessment
is based on the correlation between the item score/component score and construct score, which is
calculate@y PLS. The model is declared good if the correlation coefficient is 0.70 more than the
construct to be measured. However, for the early stage of a research, scale measurement development
with loading value of 0.5 to 0.6 is considered to be sufficient.

b. Discriminant vqity

Discriminant validity of the measurement model tes to the principle that indicators of the
different variable should be highly coalated and can be seen from value of cross loading. If the
correlation between construct and the measurement item is larger than the other constructs, then it
indicates that the latent construct predicts that the size of their block is better than the size of the other
blocks.

Another method for seeing the discriminant validity is to compare the value of square root of
extracted (AVE) of each cagtruct with a correlation among the other constructs in the model. It has a
good discriminant validity 1t the value of the square root of AVE of each construct is greater than the
value of correlation between the construct and other constructs in the model [6]. Ghozali suggested
value of AVE greater than 0.5[6].

c. Composite realibility

Composite realibility of indicator block that measures a construct can be evaluated by Internal

consistency and Cronbach's alpha. By using the outputs of PLS, the composite realibility can be

k 2 k 2k
calculated with the following formula: pec = {Z if) pc/(z ),?EJ + z var(e;)
i=1 i=1

i=1
where A, is component loading of indicator and var(g,)=1— A7 .

2. Inner model (structural model)

Structural model is evaluated using R? to see the relationship among the LVs of the research
model. Stone-Geisser Q-square test for predictive relevance and stability of these estimation results are
evaluated by t-test statistics through bootstrapping procedure. The assessment criteria through PLS

R .- R
2 y .
model as follows: f— — _linclude 5 exclude
1 - Rl‘m'lrrdc'
where R}, . and R’ ,  is R-square from dependen LV when LV predictor is used or is taken out in
model.

3. Research Methodology
This work is an explanatory research since the author did not possess initial data or an description
of the education quality model. The data used is a secondary data from Sumenep Education
Department which is a summary of data on education in SMA/MA in year 2015, Badan Pusat Statistik
(BPS) Sumenep that is data of district’s sumenep in figure for 2015 and Sumenep in figure for 2015.
The observation units in this research were the districts in Sumenep which consists of 18 districts
on mainland and 9 districts on islands so that the total observation units were 27 districts. Additionally,
there were 2 endogenous variables, namely the quality of education in SMA/MA (Y1) and the school
infrastructure (Y2) and 1 exogenous variable, namely the socio-economic condition in Sumenep.
Indicators of the quality of education SMA/MA (Y1) are a ratio of crude participant figure
SMA/MA (Y ), the ratio of SMA/MA accredited at least B (Y,,), a ratio average of national exam
score SMA/MA more than 7 (Y3), a ratio SMA/MA that have ISO 9001:2008 certificate (Y 4).
Indicators of the school infrastructure (Y2) are ratio of student number in a class (Y 5,), the ratio
of minimum class size (Y3;), the ratio of laboratorium possession (Y;), and the ratio of library
possession (Yaq).




International Conference on Mathematics: Education, Theory and Application IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 855 (2017) 012006 doi:10.1088/1742-6596/855/1/012006

Indicators of socio-economic condition in Sumenep (X,) a e ratio of the number of prosperous
families (Xy;), the ratio of household industries (X;2), the ratio of households using clean water (X;3),
the ratio of households using basic sanitation (X,4), the ratio of the number of medical personnel (X;s),
and the ratio of healthy house (X;¢).

The analysis step in this research is as follows:

1. Conduct descriptive statistics as an initial overview on the education quality of high school in
Sumenearegency in 2015 and all factors that are expected to affect them.

2. Build a conceptual model based on theory and construct path di m.
Determination of education quality model in high school level related to many dimensions such as
infrastructure and facilities, and socio-economic condition in that region. From that conceptual
model, a structural model is built with a hyphothesis that will be tested as follows:
H, : Socio-economic condition (X,) and the school infrastructure (Y,) having an influence on the

quality of education in SMA/MA (Y ).

Hg : Socio-economic condition (X;) having an influence on school infrastructure (Y,).

3. Carry out validitation test on outer model P
Evaluation of each indicator variables can be done by observing the value of convergent validity,
discriminant validity and the value of composite reliability by means of software Smart PLS.

4. Obtain score of latent variable from each of latent variable
Estimation of latent variable score SEM model with using the PLS approximation. The score of an

exogenous variable is £ =/, and the score of an endogenous variable is ﬁ =k,. Since the
i i J J

process to obtain the score of latent variable for both endogenous and exogenous is the same, the
scores of latent variable are represented by I),, as illustrated in Figure 1:

I Estimation outside approximation | = i
- ApproXIme =2 Wi,
| Estimation inside approximation | Z, = Z el centroid scheme
80 Pavo e, = Jeactor scheme
L path scheme
‘ ......
| Updating outer weight |
e _ |
l = (Zfzf)z Lk
No ~ oilel ~ e -5
Checking W}k - ij <10
Convergence
Yes g =1;= Zk WX j
L . . ;?A =k = Z YR
Estimation score of latent variable i i ko kS

Figure 1. Procedure to estimate the score of latent variable
5. Select the best model, interprete and conclude results.

4. Main Results
A. Evaluation outer model (measurement model)
a. Convergent validity

The loading factor of each indicator based on three Weq:ted schemes, namely the centroid,
factor and path is summarized in the following description. There are four indicators that have a
loading factor less than 0.5 for all three schemes, namely X», X4, X5 and X 4. It can be concluded
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that the ratio of household industries, the ratio of households using basic sanitation, the ratio of the
number of medical personnel and the ratio of healthy house are invalid or could not be used as an
indicator to build construct of socio-economic condition.

The following is a summary of loading factor value of the school infrastructure for 3 schemes.
All of the indicators have a loading factor more than 0.5 for three schemes. It can be concluded that
the ratio of student number in a class, the ratio of minimum class size, the ratio of laboratorium
possession, and the ratio of library possession are valid or could be used as an indicator to build
construct of the school infrastructure.

The following is a summary of loadinJfactor value of the quality of education in SMA/MA for 3
schemes. There is one indicator that has a value of loading factor less than 0.5, namely Y ;5. It can be
concluded that a ratio average of national exam score SMA/MA more than 7 is invalid or could not be
used as an indicator to build construct of the quality of education in SMA/MA.

b. Discriminant validity
The following is a cross loading of each indicator based on three Weiaed schemes. A value of

cross loading and +/ AVE based on output software art PLS. The correlation between socio-
economic condition and its indicators is higher than the correlation between socio-economic condition
and indicator of other variables, except X,4. It shows that the socio-economic condition predicts
indicator within a group is better than the indicator in the other groups, except the ratio of households
using basic sanitation.

The following is the comparison result of the value f AVE of socio-economic condition and the
correlation between socio-economic condition and the other wvariables through three weighted

AVE of socio-economic condition is smaller than the correlation between
socio-economic condition and the other variables. It indicates that socio-economic condition has a low
discriminant validity.

schemes. The value of

Table 1. The \JAVE Value and Correlation Between Socio-Economic
Condition and The Other Variables
Centroid Factor Path
Corellation X, | /AVE | Corellation X, |/ AVE |Corellation X, |</AVE
Y, Y, Y, Y, Y; Y,
0.59 | 0478 | 0441 | 0.598 | 0.466 | 0.441 0.6 0.459 | 0.436

The correlation between the quality of education and its indicators is smaller than the correlation
between the quality of education and indicators of other variables. It shows that the quality of
education can not predict inidicators within a group is better than the indicators in the other groups.

Table 2. The AVE Value and Correlation Between the Quality of
Education and the Other Variables

Centroid Factor Path
Corellation Y, \/AVE Corellation Y, «/AVE Corellation Y, -\/AVE
Y, | X [ Y, Xy Y; Xy
0.610 | 0478 | 0.688 | 0.615 | 0.466 | 0.688 |0. 0.459 | 0.684

However, the value of 4/ AVE of the quality of education is greater than the value of the

correlation between the quality of education and the others latent variables, as shown in Table 2. It
concludes that the quality of education has a high discriminant validity.

The correlation between the school infrastructure and its indicators is smaller than the correlation
between the school infrastructure and indicators of other variables. It shows that the school
infrastructure cannot predict inidicators within group is better than the indicators in the other groups.
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However, the value of yf AVE of the school infrastructure is greater than the value of the correlation
between the school infrastructure and the others latent variables, can be seen in Table 3. It concludes
the school infrastructure has high discriminant validity.

Table 3. The AVE Value and Correlation Between the School
Infrastructure and the Other Variables

Centroid Factor Path
Corellation Y, -\/AVE Corellation Y, -\/AVE Corellation Y, \/AVE
Y, X, Y, X Y Xi
0.610 | 0.590 | 0.734 | 0.615 | 0.598 | 0.734 |0.634| 0.600 | 0.739

c. Composite realibility q

The school infrastructure and the quality of education have the value of composite reliability
more than 0.7, but the socio-economic condition has less than 0.7. These results can be concluded that
the school infrastructure and the quality of education are reliable or indicators of their variables are
consistently measuring their constructs. However, the socio-economic condition is not reliable or their
indicators are not consistently measuring the socio-economic condition.

B. gvnluatinn of Inner Model (Structural Model)

The evaluation of the inner model can be conducted by viewing the value of R are, in which
the changes of the value of R-Square can be used to describe whether or not exogenous latent
variables significantly effect on the endogenous latent variable. The following table is a summary of
the value of R-Square from the threeghemes.

Table 4. The Value of R-Square

R-square
Centroid| Factor | Path
The school infrastructure 0.349 0.349 0.36
The quality of education 0.393 0.393 0411

Latent Variable

Based on Table 4, it can be concluded that the variance of the school infrastructure can be
explainedBy the socio-economic condition amounted to 34.9% (using the centroid and factors
scheme) the remaining 65.1% is explained by other factors outside this research. The variance of
the quality of education can be explained by socio—economimondition and the school infrastructure
amounted to 39.3% (using the centroid and factors scheme) and the remaining 60.7% is explained by
other factors outside this research. Both the school infrastructure model and the quality of education
model are in the category of moderate models.

C. Significance Test

The significance test of the model cannot be done using In SEM PLS method, since the data
distribution is unknown. Hence, the significance test was carried out using bootstrapping resampling
method. The following are the results of significance tests both outer and inner models using @ = 10%
with the value of the T-table of 1.65.
a. Ouer Model

The following is a result summary of the validity significance test of latent variables.There are
two valid indicatorhat form the socio-economic condition, namely the ratio of the number of
prosperous families and the ratio of households using clean water in the centroid and factor schemes.
In contrast, there is only one valid indicator in the path schema, namely the ratio of the number of
prosperous families. All of indicators are valid forming of the school infrastructure, except Y54 on the
centroid scheme, i.e. the ratio of library possession. There is one indicator invalid forming of the
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quality of education for three schemes, namely a ratio average of national exam score SMA/MA more
than 7.
b. Inner Model

The centroid and path scheme gave the same result, namely, the school infrastructure
significantly affects the quality of education, but the socio-economic condition does not affect the
school infrastructure and the quality of education. In the factor scheme, the socio-economic condition
affects the school infrastructure, but does not affect the quality of education. While, the school
infrastructure significantly affects the quality of education

D. Model Improvements and Discussion

Model improvement was done by eliminating the invalid indicators either based on the results of
convergent validity test and significance tests. Indicators that remain to be used in the socio-economic
condition are X,;, X; (for centroid and factor) and X, (for path). Indicators that remain to be used in
the quality of education are Y, Y2, Y4 (for all of schemes). Indicators that remain to be used in the
school infrastructure are Y21, Y2, Y23 (for centroid) and Yai, Y22, Yas, Y (for factor and path).

After the model improvements, the evaluation is done both outer and inner models. The
following are the results of the evaluation of the model has been improved.

The result of convergent validity test from three schemes shows valid, because all indicators of
three lat ariables have a loading factor above 0.5. The result of discriminant validity shows
that the correlation between latent variables and their indicators are higher than the correlation
between latent var‘iﬁ and indicators of other variables for three latent variables and for the three

schemes. Likewise, the f AVE value of all latent variables is greater than the correlation between the
latent variable and the others latent variables hree schemes. The value of composite reliability for
three latent variables of the three schemes are more than 0.7. It can be concluded that the indicators on
each of the latent variables are valid and reliable. However, the result of significance test of outer
model shows only indicator X, on centroid scheme significanty invalid.

The following table shows the result of significance test of inner model for three schemes

Table 5. The Result of Significance Test of Improvement Model

Centroid Factor Path
Relation
T-value Result T-value Result T-value Result
X,=> Y, 3.859 affected 2.444 affected 1.258 not affected
Y, =Y, 3.407 affected 3.017 affected 6.848 affected
X, >Y, 0.270 not affected 0.287 not affected 0.153 not affected

The following is the evaluation of an improved model of the three schemes. Model of the
centroid scheme is inconsistent and has one invalid indicator. Model of the factor scheme is a
consistent , all of its indicators are valid but its the value of R-square decreased. Model of the path
scheme is a consistent , all of its indicators are valid and its the value of R-square increased. So there

is one improved model which represented by model from path scheme which is: [, =0.651/, and the

full model as illustrated in Figure 2.

The model in the path scheme, the quality of education influenced only by the school
infrastructure (0.648). The socio-economic condition did not affect neither the school infrastructure
nor the quality of education. If the school infrastructure increased 1 point, then the quality of education
increased 0.648 point. The quality of education had an R? of 0.418, which indicates that 41.8 percent
of variance in the quality of education is explained by the school infrastructure, the remaining 58.2%
is explained by the other factors which were not investigated in this work, such as support from local
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or central government, sponsors, cooperation with the stakeholders of the school, the quality of
teachers, the quality of the new students etc.

Figure 2. improved model from path scheme

The model in the path scheme shows that the socio-economic condition did not affect the quality
of education. This condition contradicts the condition in the district sumenep since there are 185
schools only 13 of which have the status of public schools. It means that almost 93% of schools in the
district Sumenep are private schools that were established through local community’s initiative and the
majority of them are religious schools. It reflects that the motivation of schools establishment tend to
lead to idealism motivation, and less attention to the quality of education.

Trujillo stated that the selection of a certain weighted scheme than others has a few associated
with the estimation process, whereas R-square of both models obtained in this work are not far
different [9]. This agrees with observations made by Tenenhaus on the difference in the weighting
results in the three schemes, in which no significant influence was shown [8]. The improved model
which obtained in this was categorized as moderate models, which agrees with Chin’s opinion [4].

5. Recommendations
It is necessary to test the effect of the spatial and necessary to add the variable of teachers’
quality
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