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Abstract

The aims of the research is to reveal the characteristics of the Education Participation Index (EPI) in Indonesia
based on the level of students’ age (7-12, 13-15, 16-18, and 19-24) which shows the participation index of the
citizens at Elementary School, Junior High School, Senior High School and University. The data was taken from
Central Bureau Statistics of Indonesia (BPS) from the year 2003 to 2008. The data is analyzed to see the difference
between the level of ages at difference regions and difference years. And the data was analyzed by using analysis
nested design. The second analysis is to find the EPI model for each regions and years. The modeling is used the
multiple linear regression with dummy variable for the regions and years.
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Introduction

In many countries, the statistics of Education Participation Index(EPI) are very important statistics for planning the
education development in the countries, to plan the job market in the future, and to plan the budgeting the education
for their people. The statistics of Education Participation Index is the ratio of the total number of citizens at the level
of certain range of age with the total number of the pupils who are in formal education. There are several research
studies which suggest that increased compulsory or voluntary participation in education has many benefits for
individuals; such studies appear to show that ‘children who would otherwise leave school early are, in fact, better off
if they stay, or that society benefits collectively because a higher level of educational attainment promotes good
citizenship and economic development’ (Oreopoulos, 2006a). Falling participation in education, rising youth
unemployment (Mark Corney, 2009). There are many researches shows that the access to postsecondary education is
a central policy issue in modern societies. Increased participation in postsecondary education is an important social
goal as it is a crucial determinant of the economic success of an individual as well as of society as a whole. Because
of the positive benefits of postsecondary education, equitable access to postsecondary education for individuals from
all backgrounds can ensure a higher level of social mobility (Rahman, A, Jerry Situ and Vicki Jimmo ,2005).
Encouraging third level education participation has now become a key policy objective for most governments
around the world; the participation of young people in higher education has increased significantly in the last twenty
years in the majority of developed economies (OECD, 2009). The desire for a highly educated population stems
from the belief that education can help economic growth by influencing worker productivity (Mankiw, Romer and
Weil, 1992).

Participation means that students are formally enrolled in school. However, this crude description does not take into
account the quality of participation a student may have — their ‘engagement’ — with school. A student may be
enrolled, but not actively participate at all. This may be because they are not effectively participating because of
truancy, or because of their school behavior and the disciplinary procedures associated with that. More commonly,
as students in this study have demonstrated, it is because of poor teaching methods and lack of learning resources.
Consultations with students discussed in this study revealed frequent reference to this qualitative dimension of
participation as being very important to them and a factor strongly related to participation and transfer (Robert, C.,
and Arlianti, R., 2009). According to the participation statistics, the categories which count towards participation in
education and training today are full-time education (FTE), work-based learning (WBL), and ‘other education and
training’ (OET).(Mark Corney, 2009). But also, In the context of international goals and commitments, the number
of out-of-school children is one of the most frequently cited education statistics. It is therefore crucial that, not only
an appropriate definition and methodology are used, but that there is a good understanding of the results, their
interpretation and limitations. It is important to clearly recognize that the final goal is not only to get children in
school but to ensure schooling results in good learning outcomes.(UNESCO, 2005).

Education brings wide-ranging benefits to both individuals and societies. It is considered so important to individual
development that the right to primary education is legally guaranteed in most countries of the world. Moreover,
international human rights conventions also recognize the right to education. This right has been established by a
succession of UN Conventions, from the Universal Declaration of Human Rights (1948) to the Convention on the
Rights of the Child (1989), which acquired the status of international law in 1990. According to Article 28 of the
Convention, governments have the responsibility of making primary education compulsory and available free to all.
Education is also recognized as crucial to human development. Indeed the Education for All (EFA) movement and
the Millennium Development Goals (MDG) have led to greater attention paid to educational participation and
completion. (UNESCO, 2005).

To understand the characteristics of Education Participation Index, there are many approach has been done to
analyze the Education Participation Index, for example the application of a multivariate regression analysis was used
to identify the net effects on the likelihood of school attendance for each of the five variables. In the model, the
dependent variable is current school attendance, and the independent variables are age, sex, mother’s education,
household wealth and place of residence, the model was tested with a logistic regression (UNESCO, 2005); the
application of multiple regression with dummy variable (Jean Dréze and Geeta, G.K.,1999) to analyze School
Participation in Rural India; The application of logit model also has been used (Rahman, A, Jerry Situ and Vicki
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Jimmo, 2005) to analyze Participation in Postsecondary Education: Evidence from the Survey of Labour and Income
Dynamics.

In this paper we will try to analyze data of Education Participation Index in Indonesia from 2003 to 2008, the data
was taken from Central Bureau Statistics of Indonesia (BPS). The data was classified based on the level of ages,
regions, and years. To see the differences of the characteristics EPI based on the classifications above, the data will
be analyzed by nested design approach, and to modeling the data will be analyzed by multiple regression with some
variables are dummies variables.

Analysis and Modeling of the EPI

To analyze the data, we used analysis of nested design where the level of ages (7-12, 13-15, 16-18, and 19-24 year-
old) are nested within the year (2003 to 2008). The regions are divided into six regions, namely: Sumatra(S)(Aceh,
North Sumatra, South Sumatra, West Sumatra, Riau, Jambi, Bangka-Belitung Island, Bengkulu and Lampung),
Java(J)( Jakarta, West Java, Banten, Mid Java, Yogyakarta, and East Java), Bali (B) (Bali, West Nusa Tenggara,
East Nusa Tenggara), Kalimantan(K)(West Kalimantan, Mid Kalimantan, South Kalimantan, East Kalimantan),
Sulawesi(SL)(North Sulawesi, Gorontalo, Mid Sulawesi, South Sulawesi, West Sulawesi, East West Sulawesi),
Papua(P)(Maluku, North Maluku, Papua, West Papua). Also in this design assume that the Regions, Years, and
level of ages are fixed effect. And the model similar to the model given in Mustofa, et al(2008) is as follow:

EPIijkm =u+R; +Y] +(RY)§7 +Ak(j) +(RA)ik(j) + Em(ijk) @))]

Where EPlj, is students’ participation index at ith-region, jth years, kth level of age and m sub region, u is general
mean, R; is the effect of the-ith region, Y; is the effect of years at the jth year, (RY)j; is the interaction effect due to
regions and Years, 4y, is the effect of level of ages nested in years, (R4)y) is the interaction effect of regions and
level of ages nested within the years, and enj is the error. Based on this model, we can analyze the difference of
EPI based on the Regions, Years, interaction Regions and Years, difference means of the level of ages and the
interaction between level of ages and Regions nested in Years.

To modeling the EPI, we use multiple regressions with dummy variables for the Regions and Years. The model is
developed based on the model which can be found in Gujarati(1970), Skvarcius and Cromer(1971) and Montgomery
and Peck(1992). The model can be developed as follow:

2
EPI =g+ Pi1A;+ PrAp + B3Ry + B4Ry + PsRy + Ry + f7Rs + Yy + PoYs + ProYs + Pi11Yy + Pra¥s +
BisAx Ry + BraAx Ry + PrsAg Ry + PreAr Ry + P17 A Rs + BigAx Y1 + ProAr Yy + oo Ak Y3 + o1 Ai Yy +
2 2 2 2 2
P AiYs + 3 A Ry + Pos Al Ry + Prs A Ry + oAl Ry + Pr7 4, Rs +¢ 2).

where EPlyn, is students’ participation index at ith-region, jth years, kth level of age, f, is intercept, Ay is the kth
age level of students’, 4% is the square of ages, and

R, = 1, if the observation lies in Sumatra(S),
= 0, otherwise.

R, = 1, if the observation lies in Java (J),
= 0, otherwise.

R; = 1, if the observation lies in Bali(B),
= 0, otherwise.

Ry = 1, if the observation lies in Kalimantan(K),
= 0, otherwise.

Rs = 1, if the observation lies in Sulawesi(SL),
= 0, otherwise.

and
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lies in Papua if Ry=R,=R;=R4=Rs=0.

Y = 1, if the observation lies in the Year 2003,
= 0, otherwise.

Y, = 1, if the observation lies in the Year 2004,
= 0, otherwise.

Y; = 1, if the observation lies in the Year 2005,
= 0, otherwise.

Y, = 1, if the observation lies in the Year 2006,
= 0, otherwise.

Ys = 1, if the observation lies in the Year 2007,
= 0, otherwise.

and
lies in Year 2008, if Y=Y, =Y;=Y,=Y5;=0.

Analysis, Modeling and Discussion

From the analysis by nested design, we have that the model is very significant (p-value <0.0001) and the degree of
determination is 97.12% ( R? = 0.9712) this mean that 97.12% the variation of EPI can be explained by the model
(Table 1).

Table 1. Anova table from nested design

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 143 782296.0126 5470.6015 144.16 <.0001
Error 612 23225.0568 37.9494
Corrected Total 755 805521.0694

R-Square = 0.9712

Table 2. Anova table from nested design to test the component of the model

Source DF SS Mean Square F Value Pr > F
REGION 5 2746.3849 549.2770 14.47 <.0001
YEARS 5 926.5160 185.3032 4.88 0.0002
REGION*YEARS 25 253.6967 10.1479 0.27 0.9999
AGE (YEARS) 18 776014.2822 43111.9046 1136.04 <.0001
AGE*REGION (YEARS) 90 2355.1329 26.1681 0.69 0.9854

From Table 2. over all EPI if we compare the EPI by year, it is significant (p-value <0.0001) and Table 3, show
that there are positive significant difference between year 2007 (Y5) and Year 2003 (Y'1); also year 2008 (Y6)and
year 2003(Y'1). There are positive increments by 3.15% in 2007 and by 3.36% in 2008, compared to 2003. Other
interesting one, even though there are not significant between 2004,2005 and 2006 with year 2003, but the different
are all positive. This reveal that year by year the EPI in Indonesia increase positively (Table 3.). There are
significantly different by Regions (p-value<0.0001), and from Table 4. Sumatra and Sulawesi, Java and Sulawesi,
Sumatra and Bali, Jawa and Bali, Sumatra and Kalimantan, Java and Kalimantan ans Papua and Sulawesi are all
significantly different (at level of significant 0.05). While the other Regions are not significantly different.
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Table 3. Mean differences of EPI between Years, (Y;—Y)), i<j, i=2,3,4,5,6 and j=1,2,3,4,5.

Years Y, Y; Y., Ys Yo
Y, 1.75 2.03 2.14 3.15%*  3.36%*
Y, 0.28 0.39 1.40 1.61
Y; 0.11 1.12 1.33
Yy 1.01 1.22
Ys 0.21

** Significant at level 0.05.

Table 4. Mean differences of EPI between Regions

Regions SL B K S J
P -3.55%% 222 -1.58 1.01 1.63
SL 1.33 1.96 4.56%*  518%*
B 0.63 3.22%%  3.85%*
K 2.60%*  3.22%*
S 0.62

** Significant at level 0.05.
J(Java), S(Sumatra), K(Kalimantan), B (Bali), SL(Sulawesi), and P (Papua)
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Table 5. EPI and Standard deviation (sd) based on region, years and level of age

Level of age 7-12 13-15 16-18 19-24

Years Regions EPI sd EPI sd EPI sd EPI sd

2003 J 97.51 091 84.37  7.49 55.70 1337 | 16.86 12.89
S 96.94  0.81 83.72 583 55.71  9.61 11.89 4.88
B 9426 3.28 76.66  8.15 4759 12.76 | 9.79 3.59
K 95.72 251 82.12 6.52 49.49  8.67 10.14  1.04
SL 9449 2.89 7448 7.04 4527 690 11.30  2.72
P 9294 6.29 82.72  6.61 51.99 3.29 9.71 2.27

2004 J 97.67 0.88 86.10  6.45 57.77 1234 | 1829  14.62
S 96.93  0.69 86.95 497 59.01 8.89 | 11.98 5.41
B 94.67 1.44 80.10 5.44 51.97 9.86 | 10.26 0.43
K 97.04 1.29 85.14 5.47 52.13 8.77 9.45 2.11
SL 9448 2.08 76.88  7.02 49.36 8.04 | 11.92 2.05
P 93.53 597 86.29  7.19 56.73 8.18 | 11.20 2.25

2005 J 97.89 1.04 86.32 7.29 57.94 1064 | 17.16 12.24
S 9749 0.53 86.29 4.07 57.67 621 | 12.16 394
B 9591 1.56 8042 421 52.06 8.82 | 1230 221
K 9741 131 84.11 7.24 52.05 7.03 | 10.16 1.38
SL 9592 203 79.93  7.66 50.18 6.38 | 11.78 291
P 94.16  6.79 84.57 8.73 61.66 7.41 | 11.16 1.53

2006 J 98.25 0.70 8536 5.18 55.63 929 | 1572 12.12
S 97.64 0.73 87.15 453 58.76 838 | 11.96 5.03
B 96.34 2.16 83.08 5.19 55.11 836 | 11.84 0.99
K 97.18 092 84.46 4.83 53.68 7.25 | 10.30 1.86
SL 95.67 1.74 80.37 537 50.53 5.69 | 11.07 2.84
P 91.55 8.06 86.47 6.15 60.47 745 | 13.82 1.81

2007 J 98.37 0.67 85.83 498 57.23 871 | 1731 13.03
S 97.62 0.84 87.68 4.20 59.79 8.05 | 13.78 5.30
B 96.38  2.39 83.64 493 56.75 691 | 14.12 0.91
K 97.58 0.76 85.04 4385 54.72 6.84 | 11.78 1.77
SL 95.80 1.67 81.27 4.67 52.16 522 | 13.54 2.35
P 92.62 643 86.68 5.83 62.08 7.90 | 15.61 1.88

2008 J 98.64  0.63 86.08 4.87 57.29 9.05 | 17.60 12.95
S 97.93  0.90 87.84 4.36 59.95 7.94 | 14.26 4.77
B 96.47  2.46 83.80 5.38 56.75 6.86 | 14.17 0.56
K 97.84 0.67 8534 4.60 54.84 6.74 | 11.90 1.72
SL 96.19 1.59 81.27 4.88 52.31 515 | 13.82 2.27
P 92.72  6.47 86.54 5.71 61.89  7.69 16.27 1.46

Note: EPI : Education Participation Index (%),
sd : Standard deviation
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Figure 1. Graph of the EPI by Year, Region and level of age

From Table 5. The EPI at the level age 7-12 year-old, the EPI in all region and yeas are above 91%., with the lowest
EPI is Papua and Maluku(P). The EPI and its standard deviation are 92.94% and 6.29% in 2003, 93.53% and
5.97% in 2004, 94.16% and 6.79% in 2005, 91.55% and 8.06% in 2006, 92.62% and 6.43% in 2007, and
92.72% and 6.47% in 2008. But in this regions the variation are quite high compared to the other regions, which
shows that in this regions the EPI at the level of age 7-12 year-old, distributed not evenly. While in the other regions
the variation are small, which shows that the EPI are distributed evenly. The EPI at the level age 13-15 year-old,
the EPI are about the in the range 74% to 86% in 2003 and 2004, and about in the range 80% to 87% in 2005 to
2008. But they have the same characteristics, namely they have high standard deviation. This shows that at the level
age 13-15 year old in all regions distributed not evenly. The EPI at the level age 16-18 year-old, the EPI in Sumatra
in year 2003 and 2004 has highest EPI. The EPI in Papua and Maluku in 2005 to 2008 has the highest EPI. But they
have the same characteristics, namely they have high standard deviation. This shows that at the level age 16-18 year
old in all regions distributed not evenly, and Java has the highest standard deviation. The EPI at the level age 19-24
year-old, the EPI in Java from 2003 to 2008 has the highest EPI, about 17%, but has the highest standard deviation,
which indicate that in Java is distributed not evenly, with the range of between 9% and 47% . Yogyakarta has the
highest EPI at the level of age 19 to 24 year-old about 41% to 47% EPI. While in the other regions the EPI are
relatively close in the range between 9% and 16% and its standard deviation also relatively small. This shows that at
the level age 19-24, out of Java, in the other regions the EPI distributed evenly.

Table 6. Anova table for testing the model (2)

Sum of
Source DF Squares Mean Square F Value Pr>F
Model 27 781384.61 28940.17 872.89 <.0001
Error 728 24136.45 33.15
Corrected Total 755 805521.06

R-Square= 0.9700, Root MSE =5.75
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Table 7. Estimation and Testing the parameters in model 2.

Standard
Parameter Estimation Error t Value Pr > |t]|
Intercept 80.58 3.66 21.98 <.0001
AGE 22.66 3.22 7.05 <.0001
AGE2 -9.76 0.63 -15.54 <.0001
R1 10.43 4.09 2.55 0.0110
R2 17.92 4.40 4.07 <.0001
R3 16.48 5.15 3.20 0.0014
R4 17.04 4.79 3.56 0.0004
R5 21.75 4.47 4.86 <.0001
Y1 -2.07 1.78 -1.16 0.2449
Y2 -0.61 1.78 -0.35 0.7301
Y3 0.06 1.78 0.03 0.9736
Y4 0.29 1.74 0.17 0.8669
Y5 -0.15 1.74 -0.09 0.9299
AGE*R1 -6.74 3.73 -1.80 0.0715
AGE*R2 -15.20 4.01 -3.79 0.0002
AGE*R3 -16.58 4.69 -3.52 0.0005
AGE*R4 -14.61 4.37 -3.34 0.0009
AGE*R5 -23.20 4.08 -5.68 <.0001
AGE*Y1 -0.53 0.65 -0.82 0.4127
AGE*Y2 -0.42 0.65 -0.64 0.5223
AGE*Y3 -0.57 0.65 -0.88 0.3785
AGE*Y4 -0.60 0.63 -0.95 0.3418
AGE*Y5 -0.02 0.63 -0.03 0.9737
AGE2*R1 1.00 0.73 1.36 0.1735
AGE2*R2 2.91 0.79 3.69 0.0002
AGE2*R3 3.06 0.92 3.28 0.0011
AGE2*R4 2.40 0.86 2.79 0.0054
AGE2*R5 4.37 0.80 5.43 <.0001

Table 8. Parameter Estimation model for each Regions and Years

Regions
Years Parameters J S B K SL P
2003 Bo* 88.94 96.43 94.99 95.55 102.26 78.51
Bi* 14.39 6.93 5.55 7.52 -1.07 22.13
Bo* -8.76 -6.82 -6.70 -7.36 -5.39 -9.76
2004 Bo* 89.40 97.89 96.45 97.10 101.72 87.97
Bi* 15.50 7.04 5.66 7.63 -0.96 22.24
Br* -8.76 -6.82 -6.70 -7.36 -5.39 -9.76
2005 Bo* 91.07 98.56 97.12 97.68 102.39 88.64
Bi* 15.35 6.89 5.51 7.48 -1.11 22.09
Bo* -8.76 -6.82 -6.70 -7.36 -5.39 -9.76
2006 Bo* 91.30 98.79 97.35 97.91 102.62 88.87
Bi* 15.32 6.86 5.48 7.35 -1.14 22.06
Br* -8.76 -6.82 -6.70 -7.36 -5.39 -9.76
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2007 Bo* 90.86  98.35 96.91 97.47 102.18 88.43
Br* 15.90 7.44 6.08 8.03 -0.56 22.64
B.* -8.76  -6.82 -6.70 -7.36 -5.39 -9.76
2008 Bo* 91.01 98.50 97.06 97.62 102.33 88.58
Br* 15.92 7.46 6.08 8.05 -0.54 22.66
B,* -8.76  -6.82 -6.70 -7.36 -5.39 -9.76

Table 6. shows the result of statistical test for model (2) and the result shows that the model (2) is very significant
with p-value <0.0001 and its degree of determination R*=0.9700, means that 97% the variation of EPI can be
explained by the model, or 97% EPI can be explained by the level of ages, regions and years.

Table 7, shows the result of parameters estimation and its standard error for the [’s parameters in the model(2).
From the Table 7. The standard error for parameters related to regions has higher standard error compared to

standard error related to Years. This shows that the EPI related to regions distributed not evenly. The EPI as a
function of the level of ages for each region and years are given in Table 8. The model can be written as:

EPI :ﬂ; + ﬂ;Ak+ /3;141?4' & 3)

For example, for Java with R;=1 and =0 otherwise, and year 2004, ¥, =1 and =0 otherwise. If we put all these
values in to the model estimation of model (2), we get the model for Java in 2004 :

EPI =89.40+15.50 4, — 8.76 A7 + ¢

With the equivalent calculation for other regions and years to get the model (3) for each regions and years and the
results are presented in Table 8.
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