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Abstract. %s government has issued the regulation number 55 of 2013 about the enactment of
a single tuition fee based on the socio-economic conditions of each student. All public
universities are required to implement this policy. Therefore, each university needs to create a
formulation that can be used to categorize a student into which cost group. The results of the
data collection found that the parameters used to determine the classification of tuition fees
between one universities with another are different. In this research, taken a sampling of student
data at one public university which is using 43 predictor variables and 8 categories of single
tuition. The sample data used are socioeconomic data of students of 2016 and 2017 classes
received through public university entrance selections. The results of this study reveal that from
43 variables, there are 16 variables which are the most significant in influencing single tuition
category with goodness-of-fit index is 0.866. This value means that the proposed model can
indicate student’s ability to pay the tuition fee.

1. Introduction
The consideration of the student’s socio-economic status (SES) as a parameter in determining their
tuition fee payment ability has been formalized by Indonesian government in the policy set forth in the
Ministry of Education and Culture No. 55 Year 2013 [1]. In this rule is given classification of tuition
rting from category 1 to 5 in accordance with the proposal of each college. To get a prediction of the
dent’s ability to pay the tuition fees, the college provides a form with various attributes to measure
SES. Several studies have shown that the number of parameters already in use to classify the tuition
payment capability ranges from 3 to 14 attributes [2,3]. In this research will be used student data of 2016
and 2017 that entered into a state university through public university entrance selections [4,5]. In the
registration process, students are asked to fill out a form that includes 43 variables used to see how their
socio-economic status [6]. The main thing that will be analyzed in this research is what factors have a
strong influence in determining socio-economic status [7.8]. The SES theory approach by using
confirmatory factor analysis in previous research has been done has not yet produced a unique structural
equation [9,10].

2. Tuition fee policy in Indonesia

The latest ministerial regulation relating to the single tuition fee (STF) policy was issued in May 2017
namely Ministerial Regulation no. 55 years 2017 on a single tuition at the state university [11]. STF is
defined as the cost of each student based on his economic ability. STF consists of several groups that
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are determined based on the economic capacity of students, parents, students or others who finance it
[12,13,14]. Each state university proposes a STF grouping model to the finance minister in order to be
formally established. The regulation also states that university leaders can provide STF assistance and /
or reinstate STF to students if any [15,16]:

+ Differences in the economic capacity of students proposed by students, parents, or others who

finance them; And / or

+ Changes in economic ability of students, parents, or others who finance it.

In addition, it is also stipulated that public universities are prohibited from collecting base money and
for other charges other than STF from new students of diploma and undergraduate programs for the
benefit of direct learning services [17,18]. The university does not cover student fees consisting of
personal fees, community service program fees, dorm fees and independent study and research activities.

3. Socio-Economic Status (SES)

Research on how to measure the validity and reliability of socioeconomic status has been widely
practiced, especially research in the field of education, social and psychology. In relation to this study,
the definition of the SES taken is a definition derived from the consortium of social scientists as follow
[19,20].:

“EES can be defined broadly as one’s access to financial, social, cultural, and human capital resources.
Traditionally a student’s SES has included, as components, parental educational attainment, parental
occupational status, and household or family income, with appropriate adjustment for household or
family composition. An expanded SES measure could include measures of additional household,
neighbourhood, and school resources”

The indicators based on the definition used in this study can be described in the table 1 below.

Table 1. Variable of Dataset as SES Indicator

Latent Variable Indicator Variable Measurement
Scale
& Family Income X1 Mother’s employement Ordinal
X2 Father’s employement Ordinal
X3 Mother’s salary Ordinal
X4 Father’s salary Ordinal
X5 Mother’s other income Ordinal
Xg Father’s other income Ordinal
& House Value X House tenure Ordinal
Xo Electricity Power Ordinal
X10 Land Size Ordinal
X11 House Size Ordinal
X1 Landhouse Tax Value Ordinal
X13 Roof Material Nominal
Xi4 Floor Material Nominal
X15 Wall Material Nominal
X1 Wall Condition Ordinal
X17 Livingroom Condition Ordinal
Xis Roof Condition Ordinal
X19 Bathroom Condition Ordinal
Xag Kithcen Condition Ordinal
X21 Guestroom Condition Ordinal
X22 Family room Condition Ordinal
X23 Bedroom Condition Ordinal
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Table 1. Variable of Dataset as SES Indicator

Latent Variable Indicator Variable Measurement

Scale
X4 Balcony Condition Ordinal
X25 Has Bathroom Nominal
X6 Has Washing Area Nominal
X27 Has Toilet Nominal
& Expenditure Xag Water Bill Ordinal
X9 Electricity Bill Ordinal
X30 Phone Bill Ordinal
X3 Internet Bill Ordinal

Xa3 Number of People at Home Scale
X33 Motor Tenure Ordinal
X34 Car Tenure Ordinal

X35 Chilren are Schooling Scale
X7 Number of Dependet Ordinal
Es Parent’s Education X36 Mother’s education Ordinal
X37 Father’s education Ordinal
&s Social and Culture X3g Is Father Alive Nominal
X39 Father’s Relationship Nominal
X0 [s Mother Alive Nominal
X41 Distance from City Ordinal
X42 Source of Water Nominal
X43 Source of Electricity Nominal

4. Methods

Generally, the method used in this study can be explained in several stages as follows:
+ Data Collections
+  Measurement Modelling
*  Model Validation
+  Model Evaluation

4.1. Data collection

The data used in this experiment is taken from an academic database involving table schemes related to
the new student registration process. In general, the field of the table used as many as 43 fields to be
used as the indicator variable (independent) and 1 field as the dependent variable is the tuition fee level
field. The total data used is 6059 records from student data in range 2016 -2017.

4.2. Measurement modelling

The variables consisting ofobsewae or measured variables are called the manifest variables and the
indirectly meggured variables are called latent variables. Latent variables cannot be measured on a
regular basis directly but can be established and built by other variables that can be measured. The
variables used to construct latent variables are called indicator variables. In this study, there are 5 latent
variables and 43 indicator variables as shown on table 1. The path constructed in each variable can be
illustrated in figure 1 as initially structural relationship model. This model then evaluated by calculated
the correlation and covariance value. The computation is conducted until reach the identified model
which some parameter value successfully delivered [21,22].
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Figure 1. Initially Conceptual Model in Relationship Between SES Variables (model 1)

4.3. ?odel validation

The hypothesized model must be valid that refers to the ability of an indicator to measure what it really
wants to be measured. The validity of an indicator is thus a requirement that must be met. The validity
and indicators in measuring the latent variables were assessed by testing whether all their loading factor
(Ai) were significant by using the t-test for a given level of

3

4.4. Model evaluation

The first step in interpreting the resulting model is to assess whether the model is feasible or not. There

is no single measure to judge the feasibility of a model. Suggests using the least three model feasibility

tests. Here are some common model conformity sizes used to assess the feasibility of a model [23]:

. i-Square Test (3%, if the test value is significant compare to specified a

. FI (Goodness of Fit Index). The general rule suggested for the feasibility of a model is its GFI
value is greater than 0.90 and its maximum value is 1

* AGFI (Adjusted Goodness of Fit Index). A model is said to be good if its AGFI value is greater
from 0.80 and its maximum value is 1

+  RMSEA (Root Mean Square of Error Approximation), when RMSEA < 0.08 then in general model
already representing the actual data.

5. Results and discussion

In this research conducted many simulations in making conceptual model of data. Model | in Figure 1
is the first concept that involves all attributes contained in the database that supposedly atfect the
socioeconomic status of students, which in this case is indicated by the category of STF. The procedure
generally begins by calculating the polychoric correlation of the data which will then be used to construct
the covariance matrix as input from the confirmatory factor analysis. The confirmatory factor equation

can be described as equation 1.
x=MANEHS (1
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where

x @ vector of g x I indicator variables

Ax @ matrix for the loading factor (1) or the coefficient which indicated relationship between x with & sized g x n
& @ vector of n x / latent variables

d : vector of g x I error measurement

The calculation of polychoric correlation and covariance of the data, conclude that there are 16
significant indicators that influence the student’s SES.

5.1. Polychoric correlation matrix

The data used in this study is ordinal data, then the polychoric correlation matrix in the estimation of
model parameters is the most appropriate matrix input. Using R-Language with polychor function in
data processing, the table 2 is the correlation value based on the significant indicators.

Table 2. Polychoric Correlation of 16 Significant Indicator Variables
X02 X04 X16 X17 XI18 X19 X20 X21 X22 X23 X24 X29 X30 X31 X3 X37 Y

X02 | 100

X04 | 058 1,00

X16 | 0,18 029 100

X17 | 0,16 030 084 100

X18 | 0,19 031 079 072 100

X19 | 020 035 073 072 072 100

X20 | 023 038 075 074 072 085 100

X21 | 017 028 085 084 075 075 077 100

X22 | 0,19 031 083 082 076 077 08 090 100

X23 | 0,19 031 080 078 078 078 080 083 08 100

X24 | 017 029 078 079 073 073 075 083 082 080 100

X29 | 024 048 024 028 023 033 036 023 026 027 026 100

X3 | 028 047 024 024 025 030 032 024 026 026 026 046 100

X31 | 028 048 024 027 024 030 032 024 025 027 025 048 072 100

X3 | 026 037 015 008 015 023 025 015 018 017 016 039 038 041 100

X37 | 037 054 017 0,09 048 025 027 016 020 020 018 044 040 042 069 100
Y | 051 063 031 035 032 040 044 032 035 036 033 071 050 054 049 050 100

5.2, Covariance matrix

If equation 1 is represented in matrix form, then it can be described as matrix in equation 2. The equation
model of each measurement variable, for example x», then x2 = A2:&; + 2. The covariance value also can
be drawn by graphic in figure 2.
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Figure 2. (a) Covariance Value (b) Implied Covariance (c) Covariance Differences a -b

5.3. Enhancement measurement model

The improvement model for the path diagram for the strong variables in determining the SES is the
income (&;), house value (&), and parent's education (£;) and expenditure (&s) variables. The path
analysis diagram completely can be illustrated in figure 3. The loading factor value a can be seen on the
path coefficient. Commonly, the A value which is more than 0,6 is considered as influential variables.
The computation results to identify the structural model is displayed in table 3.
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Table 3. Parameter Estimates in Model 2

Estimate Std Error Z Value Pr>l) Path

L2 0.60382977 0.012631740 47.802581 0.000000 x02 <--- INCOME

a 0.89994852  0.012420831 72.454778 0.000000 x04 <— INCOME
hig 0.89908109 0.000000 x16 <--- HOUSEVALUE
y5Ti 0.88361504 0.010065152 87.789534 0.000000 x17 <—- HOUSEVALUE
his 0.83153698 0.010445788  79.605000 0.000000 x18 <--- HOUSEVALUE
hio 0.83757634 0.010403509 80.509019 0.000000 x19 <--- HOUSEVALUE
A0 0.86046308 0.010238918 84.038475 0.000000 x20 <—-- HOUSEVALUE
A2 0.92901644 0.009702144 95753723 0.000000 x21 <--- HOUSEVALUE
o 0.93361097 0.009663739 96.609704 0.000000 x22 <—- HOUSEVALUE
a3 0.90507031 0.009897341 91.445808 0.000000 x23 <— HOUSEVALUE
o4 0.87752514 0.010111585 86.784131 0.000000 x24 <--- HOUSEVALUE
Al 0.66475988 0.012234391 54.335346 0.000000 x29 <-—- EXPENDITURE
A0 0.79793626 0.011555023 69.055358 0.000000 x30 <-—- EXPENDITURE
3 0.82351582 0011431018 72.042210 0.000000 x31 <--- EXPENDITURE
36 0.77806952 0.012420831 64.733940 0.000000 x36 <—- EDUCATION
a7 0.86602688 0.012019499 73.145517 0.000000 x37 <--- EDUCATION
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Figure 3. Path diagram for model 2 (enhancement model)

5.4. Goodness of fit
From the second modelling results can then be seen how the value of parameters for the conformity test
model of the data. The value of Chi-Square test obtained for the model in Fig. 3 is 7948,795, with
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degrees of freedom being 112, means that the model does not represent well the relationships contained
in the sample, or it can be said that the model is not consistent with the relationship that occurs in the
actual data. The value of GFI obtained is 0.866, this value is close to 1, meaning that the proposed model
is fairly good. While the value of AGFI obtained is 0.8172, this value is also close to 1, meaning that
the proposed model is good enough. When seen from the value of RMSEA obtained is 0.10 then it
means that the proposed model is fairly good. Other parameters that can be used are Bentler-Bonett NFI
= 0.9159956, Tucker-Lewis NNFI = 0.8992872, Bentler CFI = 0.91706, Bentler RNI = 0.91706 and
Bollen IFI = 0.9170811, where each is close to 1. Thus, overall, the model obtained in the results of this
study is sufficient to represent the data.

6. Conclusion

The results of this study have been able to develop an SES model as an indication of the ability to pay
the tuition. However, generally the resulting model can still be upgraded to close to 90%. Another
approach in reducing the dimensions of variables that contribute to the prediction of dependent variables
can also be performed. The result of this study is further investigated in next step which is the
classification purposes with variety methods of data mining.
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