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Abstract

Thailand is among the top spenders in education, yet we are lacking behind in
dimensions of quality of education system and student achievement. To comprehend this
budget puzzle, it is vital to examine how different school inputs translate into student
learning. The countrywide school-level dataset from National Education Account (NEA) and
household data from National Statistics Office (NSO) provides a way to estimate the
correlation between inputs and students” ONET scores. Education Production Function
employed in empirical analysis imitates that of a firm's production function where school and
household characteristics are seen as inputs and student learning as the output. The main
factors of interests are teacher and director experience, student-teacher ratio, and school size.
Instrumental Variable (IV) estimation is used to deal with potential endogeneity problem
with the structural model. The results show that the impact of teacher experience and
student-teacher ratio is significant only iln the case of primary level, and fade out in higher
level of education. Director experience has no significant impact on test scores.

A subgroup analysis was also conducted to investigate small primary schools, where
the problem of teacher shortage exists. In these schools, the effect of director experience
becomes positive significant. Surprisingly, it is reported that the estimates on the dummy for
teacher shortage is positively significant on test scores. It is suspected that this is due to data
problem, and controls on household characteristics and child ability has taken most of the

explanation in score fluctuations.



I. INTRODUCTION

Since 1972, Thailand has been experiencing constant changes both in political and economic
contexts as it went through many different system of government, rapid economic growths, and
transformational economic crises. This leads to an inevitable pressure on the development of human
capital in the country in order to reach the high growth rate in the sustainable manner through
reduction in socio-economic inequality and increasing supply of skilled labor. The first tangible
effort from the side of government can be seen in the first National Economic and Social
Development plan in 1960s. The role of Education in Thailand not only ceases at reducing socio-
economic inequality and boosting competitiveness as it also influence other aspects of quality of life
through crime rates, social trusts, and social institutions, all of which are no less important to

sustainable development especially in the current atmosphere of internal conflicts.

As a result, the Thai government’s budget allocation to education spending ranks first out of
all other spending. From the start of 2015 fiscal year until February 2015, Budget Expenditure for
Ministry of Education is the highest at 213.08 billion baht, or at 19.73% of total government
expenditure.! Comparing to countries which are known for their very effective education system,
Thailand's public spending on education as percentage of total government expenditure has been
higher than Finland, Hong Kong, and France (see figure 1). Figure 2 also tells the similar story for
expenditure per student as percentage of GDP per capita, which is a good measure for how much is
truly spent upon each student. Our expenditure per head is higher than in Malaysia, who is out-
performing us in terms of education achievement, Finland, Japan, Korea, and the best performer in

Pisa, Hong Kong. This sends Thailand to be among the top spenders in education.

However, these high numbers do not seem to translate into results. In WEF (World
Economic Forum) Global Competitiveness report 2014-20152, Thailand ranks 90th out of 144
countries in terms of Quality of primary education, after Malaysia (17th), Indonesia (48th), China
(59th), and Philippines (60th). In the aspects of Enrolment in Primary Education, Thailand has not
achieved Millennium Development Goals (MDG) of universal primary education, with primary
enrolment at 95.6% at the 58th rank. The same story goes along with assessment of overall quality

of the educational system, where Thailand rank at 87th.

I Ministry of Finance, dwfoc.mof.go.th, feb 25 2015

2 WEF Global Competitiveness Report 2014-2015, http://reports.weforum.org/global-competitiveness-
report-2014-2015/
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Thus, the data seem to suggest that many other countries are paying for a better educational
system at the lower price. There is a call for research and analysis into how the money is spent into
the two aspects of educational spending, current expenditure and capital expenditure, and how these
spending structures play a role in student outcomes and achievements. Table 1 shows that about
90% of the budget has been allocated to the current expenditure since 2000. The latest National
Education Account Report provided a diagram that tell the story of how the budget is spent into
different activities (see diagram 1). It is easy to see that a large portion is dedicated to salary of
government employees and teachers (43%), and grant-in-aids which is also used for salary,
operation expenses, and physical investment projects® (39%). If we are to look at how expenditure
per head is spent, up to 74% of total expenditure is dedicated to ‘production of students and
graduates’, which mainly includes teacher and director salary, school uniforms, textbooks, and

academic activities*.

As a major part of the massive educational budget seems to be spent into school inputs, it is
vital to look into how these inputs translate into student learning in reality. This can be seen as a
tremendous opportunity cost if the funds are used and spent in the manner which does not align to
the goal of improving quality education for all. Hanushek and W6Bmann (2007) had mentioned that
cognitive skills are widely accepted to be ‘the key dimension of school outcomes’. Even though
data were not quite available to prove the link between cognitive skills and economic outcomes,
newer studies with fuller information have concluded that there exist a strong relationship. While
developing countries have been doing quite well in terms of education attainment,
underdevelopment in cognitive skills seem to be the reason why outcomes are lacking behind the
more developed countries. These analysis are important to locate the structural problems in the Thai
Education System that is preventing the education system to deliver better results, which will then

allow us to draw vital policy implications or suggestions.

II. RESEARCH QUESTIONS AND OBJECTIVES

The main research purpose of this research paper is to examine fundamental correlation
between school inputs and student achievements. These inputs are in terms of school-level
characteristics, expenditure per head, teacher experience and credentials. Another objectives of the

paper is to attempt to draw some conclusions on why education spending is ineffective in raising

3 http://audit.obec.go.th/report/total/moneyaud.pdf

4 refer to figure 3
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school quality and what are the policy implications by using the results from the quantitative

analysis

Very few research paper has been dedicated to finding causal relationships between school
characteristics and achievements since there is a lack of adequate data to analyse at the province
level, let alone national level. With this new dataset from NEA, the conclusions from the paper is
hoped to be of contribution to the studies of the relationships between school inputs and student

learning in the context that is particular to Thailand.

III. LITERATURE REVIEW

Many empirical efforts have gone into defining the relationship between educational
spending and educational outcomes. There are many studies that claim a strong connection between
school resources and outcomes such as test scores, yet at the same times, as many were rebuttals
against the conclusions. As school resources can be seen in three dimensions; real resources
(teacher experience, credentials), financial aggregates (expenditure per head, salary), and other
external factors (pedagogy, school management). Fuller and Clarke (1994) had summarised the
findings of the effects of different school inputs for primary and secondary schools from 1970s to
the time of the research. Only half of the studies on expenditure per pupil find significant
relationship to outcomes, while 4 out of 11 studies find teacher salary level statistically significant.
More recent studies from 1990 to 2010 in developing countries also found a rather inconclusive
relationship between teacher experience, level of education, and class size (Glewwe, Hanushek,
Humpage, & Ravina, 2011) The majority of studies, however, found significantly positive effect of
teacher salaries. As for expenditure per head, Glewwe ef al. (2011) concluded that there is no
evidence of impact of school expenditure as different studies employ different estimation

methodology.

Angrist and Lavy (1999) analysed the effect of maximum class size policy in Israeli public
schools. After checking fundamental correlation between class size and achievement, they
concluded that the positive relationship is mostly explained due to disadvantaged backgrounds of
student in smaller classes and schools. However, after using Instrumental Variable analysis, there is
a small negative effect of larger class on achievements. Hoxby (2000) used more recent data on
American elementary schools and have concluded that there is no significant effect of class size on
achievement at all. But as Angrist and Lavy have mentioned in their paper, it is difficult to infer any

result further from the context of where the studies were conducted.
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Empirical studies in Thailand is very limited due to the availability of data on school inputs

even at student level. Lounkaew (2013) pays attention to the student characteristic and PISA test
scores, while controlling for school size, teacher-student ratio, government funding, and dummies
for school characteristics. The estimates showed that number of computers per student and shortage
of learning materials have significant effects on PISA scores, while it is the opposite for level of
government funding and teacher-student ratio. But these estimates might not be adequate proxies
for national level as PISA includes only 239 schools in the testing procedures, and some choices are

not random.

Sasiwuttiwat and Tangkitvanich (2012) also said that financial resources provided by both
the Thai government and households are sizeable, and that the problem with the education system is
rather how the resources are allocated and spent. And not only that the resources are spent
inefficiently, the government policies are forcing teachers from private schools to public school
where average salary is constantly growing. Thus, it is more difficult for lower income households
to enrol their children in private schools that decline government subsidies as they have to charge

higher to keep the teachers in.

With this limited literature on Thai education system, this paper will contribute as a new
attempt to find relationship between different resources to development of students by utilising new
set of data from National Education Account done by Quality Learning Foundation (QLF) with

partnership with Thammasat University, Ministry of Education, and Ministry of Finance.

IV. METHODOLOGY

The main comprehensive conceptual framework for the paper is that of Education
Production Function. The framework imitates that of a firm’s production function, but the inputs in
educational process are years of schooling, school, family, and student characteristics. The firm,
now a school, produces learning measured in terms of outcomes. The relationship between the
inputs and student learning are very flexible and tend to vary across different group of population,
thus it is safe to assume that a specific education production function always exists just like that of a

firm, with the only problem of estimating it.

While the function includes all variables related to the child’s learning process, the paper
will focus only on the topic of school resources and its effect on student’s learning since our focus is

to evaluate how the expensive education expenditure is spent but seems ineffective or inefficient.



Hence, the variables we are looking at mainly are expenditure per head, teacher and principal’s
level of education and experience, and other school specific characteristics such as student-teacher

ratio, lack of teacher, and so on

The education production function introduced in Glewwe et al. 2011 will be the basic

foundation of this paper empirical analysis framework. The function is representable by:
A=7(S,Q C H,I)

As aforementioned, the input vectors are as followed: S is the number of years of in school,
Q are school and teacher characteristics, C is the child characteristics, H is the household
characteristics, I as the other parent-based inputs such as provision of textbooks and supplies. We
can also control for community variables which may reflect employment opportunities which may
influence household or student decisions to stay or not stay in school and seek employment due to

specific return to additional year of education.

The next section will be a descriptive analysis part of the structure of educational spending
and how they are distributed across Thailand due to education reform and policies done either
directly or indirectly. I will also include some descriptive analysis on the current distribution of

resources across provinces and tambon using data from NEA.

V. DATA & DISCRIPTIVE STATISTICS

The dataset that will be used is obtained from the Thai National Education Account (NEA)
project that is managed by Faculty of Economics, Thammasat University, and Quality Learning
Foundation (QLF). It is a school-level data, consists mainly of information of province, school size,
teacher and director average experience and salary, and ONET test scores in the year of 2010 and
2011. The dataset includes about 31,047 public schools, where 21,519 schools are pre-primary and
primary schools (specifically only 9 schools are entirely kindergarten). 6,990 schools are lower-
primary schools, which mostly also provide kindergarten and primary education. The rest of 2,538
schools are upper-secondary schools where very few provides kindergarten and primary education

(148 and 226 upper-secondary schools, respectively).

Table 2 exhibits how schools are distributed across different school-sizes and level of
education. OBEC? put schools into 3 sets of size; small for less than 120 students, medium for 120

to 500 students, and large for more than 500 students. Out of 21,519 primary schools, 65.16% are

5> OBEC : Office of the Basic Education Commission of Thailand



small schools, and 25.95% of them have less than 60 students, barely enough to fit 2 classrooms®.
However, the proportion of small schools is quite low for both lower and higher secondary schools;
5.42% and 1.78% respectively. It is safe to assume that the majority of the small primary schools
are located in the rural communities where it may be hard to travel to bigger school due to income
or other constraints. Table 3 shows that the top 15 provinces with small primary schools are in

North-east region of the country where the rural population is very high.

Table 4, 5, and 6 sums up the average school inputs in terms of principal and teacher
characteristics, and Math ONET scores for year 2010-2011. OBEC has a minimum quota for
number of director and teachers according to student populations, and for small primary school, it is
obvious that they are suffering from shortage. Average number of director for primary schools with
less than 120 students is below one, the number they should be having. It turns out that 904 small
primary schools across the country do not have any director, and teachers have to play the part. The
same story applies for teacher supply in small primary schools. 5.11% of small primary schools are
facing teacher supply constraint. As for Math ONET test scores, it is quite hard to determine any

potential relationship between school size and test scores for all three school levels.

It is quite easy to point out that, as schools get bigger, average teacher experiences seems to
decrease. This could be due to the fact that small schools attract teachers from the local community
who are more likely to stay and teach, compared to those in the cities where choices of employment
are more various. However, it is the opposite direction for school directors. We observe correlation
between school size, years of experiences, and salary. Two-way scatters and fitted lines between
salary and experience for both director and teacher seems to suggest positive effect of additional
year of experience. Table 7 reports a multiple regression result of log(teacher wage) on teacher
experience, school size, and a dummy for lack of teacher. For the entire sample, it turns out that
additional year of experience would increase teacher salary by 3.65% on average, and the effect is
statistically significant at 1% level. By looking at samples from different level of education, the
marginal effect of additional year of teacher experience increases by school levels. School size also
leaves a significant positive effect on teacher salary, but only if the size difference is considerably

big at 1000 students, where teacher are paid 1.15% more on average of the entire sample.

Figure 6, 7, and 8 shows the average school-level scores for each level of schooling for 3
subjects. Apart from Matthayom 3 level, we can observe some possible correlation between school

size and test scores for all 3 subjects. For Mathayom 6 level, there is also a notable jump in test




scores for schools with more than 2500 students. This maybe due to the fact that these schools are
‘elite’ schools at the provincial or national level, and thus, students with high innate ability and
skills are likely to self-select themselves into these schools. For Mathayom 3 however, test scores
increase as the school gets bigger, but decrease again if the size is more than 500 students. Despite
some informing correlation from these figures, there is still a need to isolate the impact of school
size by controlling for other factors that may also influence these scores. This will be attempted in

the empirical analysis section.

VI. EMPIRICAL ANALYSIS

The analysis undergone in this paper attempts to address many questions on the effect of
school resources and student achievements. As mentioned earlier in methodology section,
Education Production Function is the underlying conceptual framework for the quantitative
analysis. Using joined school-level data from National Education Account (NEA), and Tambon-
level data from National Statistics Office (NSO), we examined our main variables of interests, that
are school inputs, in relation to the ONET test scores. First, simple OLS regression analysis is
employed to investigate the possible fundamental relationships between the inputs and scores. Then,

IV regression analysis is utilised to deal with possible problem of endogeneity of the main model.
6.1 OLS Estimation

This section of analysis look at how Mathematics, Science, and English ONET score is
explained a function of four sets of variables, namely, school inputs, household characteristics,
children innate ability, and parent-based inputs on education of their children. It is assumed that
each level of education is described by different Education Production Function, and thus the results

are shown separately for Prathom 6, Mathayom 3, and Mathayom 6 level.

Table 8, 9, and 10 present the results of OLS estimation with Heteroskedasticity-robust
standard errors for each level of education. Note that lagged test scores are included in the model as
a proxy for average school-level student ability which is likely to vary across schools and regions.’
Bernal et al. (2014) also assumed that lagged test scores have information of family and school
inputs up to the time when the tests were taken. After checking for possible multicollinearity

problem, there seems to be no correlation problem with other variables of school resources and

7 Bernal et al (2014), Aucejo and Romano (2014), and Goldhaber et al. (2013) are examples of studies that
use the same approach to try to control for student ability and parental inputs up to the time the test scores



household characteristics, so I concluded that test scores are good enough proxy to control for
student ability and dimensions of parental inputs. Also, proxy for household education expenditure
is generated by multiplying 2.5% with monthly household expenditure. The rational is based on a
survey conducted by NSO which look at how many percents of monthly household expenditure in

spent in to education.

From the OLS regression results, we can see that the average return of additional year of
teacher experience to test score is the highest in primary level, which is at 0.459 for Math ONET
scores, and 0.14 for Science scores. Statistical significance of the estimates is decreasing as level of
education increases. In other words, experience of teachers seem to matter more in lower level of
education in predicting test scores. OLS estimates of another dimension of school characteristics,
student-teacher ratio, have a negative impact on all test scores at Prathom 6 level. However, the
effect fades out for higher level of schooling, following the case of teacher experience. Lastly for
school inputs, the estimated impact of director’s experience is quite low and not statistically

significant except for some, which are Math at P6 level and Math & Science at M6 level.

For dummies of school size, the impacts are divorced for each level of schooling. For
primary schools, student performs better on average as school size increases. The story is particular
to primary school because, as mentioned in descriptive analysis section, small primary schools seem
to have the problem of lacking teachers, or having teachers teaching classes they do not qualify in®.
The case is in reverse for Mathayom 3 scores, where school with more than 500 students are
expected to perform worse on average 1.60 for Math, 1.956 for Science, and 1.496 for English
score. It is crucial to observe that, as expected, test scores are most affected by household
characteristics and child ability. Overall, schools in urban areas are performing better than those in
rural area for Prathom 6 and Mathayom 3 level. However, the effect fades out for upper secondary
level, which I suspect that it is due to other characteristics of schools and students that have become

more relevant.

6.2 IV Estimation

As mentioned in Glewwe et al. (2011), there exists a potential problem of endogeneity of
vector I, parent-based inputs, because parents choose the household utility maximising allocation,
implying that I may also be determined by school characteristics and household characteristics. In

general function form;

8 Though unrecorded, field experience with local school principals tell the story of how they have to compete
for teachers and many times, they get a P.E. teacher instead to fill in the Math position.
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I=¢g(Q,C,H,P)

Where P is other prices of education such as enrolment fees and school uniforms. However,
I assume that vector P is negligible as tuition fees in most public schools are quite low apart from

big upper-secondary schools in big provinces like Bangkok, or Chiang Mai.

Firstly, parent-based inputs are assumed to be in relationship with school characteristics
such that the bigger the school, the higher chance that it is more competitive and there are costs in
entering and being enrolled in said schools’. Thus, school size may have positive relationship with
parents’ educational spending. Other school inputs that may influence I is the level of salary of
director. As shown in descriptive statistics section, as school gets bigger, directors are more
experienced and their pays increase substantially. It is intuitively safe to assume that the better and
bigger the school, the higher the directors’ pays. These schools require parents to invest more in

order to get their child enrols, thus the relationship to vector I.

To check of endogeneity problem of I, in this case a proxy of household educational
expenditure, is by estimated the reduced form of educexpend on all explanatory variables and Vs,
which are directorwage and studentpop in this case, then add the resulting estimated error terms to
the structural equation and check its significance. The result is reported in the Table 11 in the
Appendix. As the error term is significant, there exist endogeneity problem of variable educexpend,
and director wage and school size seems to be adequate Instrumental Variables from their

significance.

Table 12 report the result from IV regression analysis of Math scores for different level of
schooling. For Prathom 6 Math scores, the average impact of additional year of teacher experience
has increased from 0.459 to 1.148 , which is statistically significant at 1% level. Meanwhile,
director’s experience now has a small negative impact in determining student performance

anymore. Also, it is notable that student-teacher ratio’s impact on Math scores is smaller.

For Mathayom 3 level, teacher experience remains statistically non-significant. At the mean
time, student-teacher ratio has become negatively significant yet minimal at 10% level, where 1
point increase in the ratio would translate to about 0.013 reduction in Math test scores. The effect of
school size is of the same story, whereas bigger schools are performing worse on average. Director

and teacher experience remain statistical non-significant at Mathayom 6 level Household

? see Hanushek, Lavy, and Hitomi 2008
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characteristics and student ability still seems to be the most important factor in influencing student

performance.

Thus, it is safe to conclude that as teacher experience seems to lose its importance as
students progress into higher level of basic education. Also, the negative effect of student-teacher
ratio is confined to primary level, which could be contributed from the issues of teacher shortage in
small primary schools in the rural area. Director experience does not have any statistical
significance in relation to Math scores for all level. For the next part, [ will do a subgroup analysis
of small primary school to try and investigates the impact of teacher shortage and the return to

teacher and director’s experience if they are of any different from the one investigated.

6.3 The Story of the Small Primary Schools: Sub-group Analysis

Table 4, 5, and 6 shows that the issue of teacher shortage seems to appear only in schools
that are categorised as small primary schools. As most of these school are in rural areas, it is vital to
investigate whether the issue of lacking teacher leads to a problem in student learning or not. By
using the model already defined above, it is hoped that different impacts are isolated and we can see

the true effect of these school characteristics in this sub-group analysis.

Both OLS and IV estimation were performed and the result are presented in Table 13. We
can see that the average effect of additional year of teacher experience is quite similar to that of IV
regression in the previous part. An additional year of teacher experience would increase test scores
by about 0.469 on average, holding other factors constant, and it is significant at 1% level.
However, the negative effect of student-teacher ratio intensified, as there are already small number

of schools, thus increase in the ratio represents a higher pressure on the teacher workload.

As for the issue of teacher shortage, the effect is surprisingly positively significant at 1%
level for both OLS and IV estimation. However, the average test scores for small primary schools
with or without teacher shortage problem is very close. Thus, the little difference in the test scores
were mostly explained through household characteristics. In my opinion, it is save to assume that in
schools of less than 120, having to teach more does not impedes the ability to teach, but rather the
workload and thus, the incentive to stay in said schools. This may partially explain the well-known

problem of high turnover rate in small schools in the country.
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VII. LIMITATIONS

It is in no doubt that the analysis done is this paper is not ideal. First potential problem
needed to be mentioned goes to the very fundamental root of the analysis; whether ONET scores
truly measure student learning or not. Since these tests as many know, are subjected to criticism
every year for its inadequacy, and by using Math subject which is the least controversial as our main
interests, it is hoped that this problem is minimised as much as possible. Another issue is the most
eminent in studies of school inputs effect; the issue of omitted variable bias. It is in no doubt that it
is difficult to draw any conclusions on causal relationships from country-wide panel data analysis.
Many variables on children and household characteristics are left uncollected and controlled for,
and thus influencing the estimates to be bias. For example, without controls for tutor school
enrolment behavior, it is likely that the effect of additional year of teacher experience is
overestimated. Or if the government focuses on a particular group of school whose educational
problem are unobserved, which may underestimate the impacts of school resources as mentioned in

Pitt et al (1993)

VIII. CONCLUSION AND POLICY IMPLICATIONS

By assuming different Education Production Function for each level of education, the paper
investigates the change in the impact of different school inputs on student achievement in terms of
ONET scores. First of all, it is quite safe to conclude that the marginal return to teacher experience
is highest in Prathom level, and diminish as the students progress on to higher level of education.
Thus, policies that increase Mathayom teacher salary according to years of experience can be seen
as a dimension inefficiency of resource allocation. For example, policy that pays teacher based on
their academic standing (In Thai, Withaya-thana), may not deem cost-effective if their promotions
are not based upon their ability to improve student learning and outcomes, which is the ultimate

goal of the education system.

At the mean time, director experience does not seems to influence student achievement at
all. However, it may not mean that director experience is not valuable in school performance in
other dimensions. Director experience could influence the turnover rate of teacher, or the ability to
gather resources for educational purpose in schools. The data suggests that director salary is based
upon the size of the school, which is understandable due to the responsibility and the more complex
task of overlooking everything. However, this is a call for an analysis for cost-effectiveness of

allocation of directors and their salaries.
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Student-teacher ratio seems to leave an impact most in Prathom level, where the negative
effect is significant at 1%. But that changes quickly, and become statistically not different from zero
in Mathayom 6 level. Thus, the teacher allocation scheme should correspond to this conclusion.
Information from OBEC tells that their ideal student-teacher ratio for primary schools is the same as
secondary schools, at 40:1 ratio. Perhaps it would be more efficient to reduce the ratio for primary
school to 30:1, equals that of Kindergarten schools. Another possible suggestions is that to reduce

number of small schools as it cost more to operate at the same student-teacher ratio.

As mentioned in the section that explore limitation, there should be a studies that investigate
at the microlevel to study whether the impacts vary across groups of students from different socio-
economic status, context, and ethnicities. For instant, the context of the 3 southern provinces of
Pattani, Yala, and Narathiwat is possible much different from the context of cities in central or
Northeastern region. A specific studies is also warranted for small primary schools as they represent
a huge portion of the Thai education system, and about 958,151 students are enrolled in small

primary schools which is about 32.90% of the primary student population.
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Figure 6: Primary School 2011 ONET scores by school size: Math, Science, and English scores.
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Figure 7: Lower-secondary school 2011 ONET scores by school size: Math, Science, and English
scores
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Figure 8: Upper-secondary school 2011 ONET scores by school size: Math, Science, and English
scores
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2548 262,938.3 37,761.5 14.4 225,176.8 85.6 2005
2549 294,954.9 24,375.6 8.3 270,579.3 Ng 2006
2550 355,241.1 46,031.1 13.0 309,210.0 87.0 2007
2551 364,634.2 45,854.9 12.6 318,779.3 87.4 2008
2552 419,233.2 47,661.8 1.4 371,571.4 88.6 2009
2553 403,516.0 38,724.9 9.6 364,791.1 90.4 2010
2554 422,239.9 29,443.6 7.0 392,796.3 93.0 2011
2555 445,527.5 22,835.1 5.1 422,692.4 94.9 2012
2556 493,892.0 36,453.7 7.4 457,438.3 92.6 2013
2557 518,519.1 36,959.0 Ll 481,560.1 92.9 2014

Table 1: Education Expenditure by Economic Function (Capital Expenditure - Current
Expenditure): Fiscal Year 2004-2014; Ministry of Education

Student Population Primary schools Lower-Secondary schools Upper-secondary schools

# of Schools % # of Schools % # of schools %

1-20 0.00
20-40 1969 9.15 7 0.10 1 0.04
40-60 31563 14.65 21 0.30 3 0.12
60-80 3342 15.53 60 0.86 8 0.32

80-100 2871 13.34 116 1.66 12 0.47
100-120 2223 10.33 175 2.50 21 0.83
120-500 6855 31.86 5887 84.22 945 37.23

>500 643 2.99 724 10.36 1548 60.99

Total 21519 6990 2538

Table 2: Distribution of school across level of education and school-sizes.
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# of small schools
596
593
551
422
421
390
374
368
342
338
332
312
3083
298

Table 3: Top 15 provinces with small primary schools

%
4.28%
4.26%
3.95%
3.03%
3.02%
2.80%
2.68%
2.64%
2.45%
2.43%
2.38%
2.24%
217%
2.14%

20



21

[00Y0S ATBpU093S-10MOTT :9ZIS Aq S9100S TNO YIeIA pue sindur [ooyds 93BIOAY G d[qe].

L1'ce
6e'ce
cl'ce
cg'ee
08'ce
88'6¢
66'LS

21008
Uren L10c

6.'¢cc
00've
08'cc
85'v¢
1S'le
¢c'0c
GS'0¢

21008
YeN 010c

J19yoea} Jo yoe

0L0v€0L¢c
086'9189¢
ov6'LI0LC
06865982
0€/¢€00e
0r/08¢1LE
08902962
ole'eclce

Aiejes Jjayoes]

LeL'6L
¥60°8 1
9e.'6}
oeL’le
€20'6C
S9/'ve
1444499
619°€¢

850°LL 0L0°Lg96¥ €5€°8¢2 €82’} 0669 leloL
g80'+e 01L9'S¥192 2¢99'9¢ ov0'e 9e0L vl 667<
0L9'GH 0.6'L10LY 889'8¢ 80¢’ + ¢c'v8 /88S 66¥-0ckH
655°¢l 0v6'€0.L01 8E9'6C €20’k 0S¢ G/t 0c1-00}+
¥e50l 098'0.88¢ 66¢'8¢ 000"+ 99'L 9Lt 00}-08
PAVAG] 000'S¥08¢ 0vS'8e 1960 980 09 08-09
682 Ovc'G9S Ly 11862 8v0' L 0e0 |2 09-0%
00S°2 049'89.¥¢€ 109'Ge /1980 0Lo £ 0v-0¢
000 O 0c-+ Kiepuodag 1amor]

(1A) dx3 soyoes] siayoes} jo 'oN Aiejes sojoaing (IA) "dx3 aojoaa1g 403084IP JO "ON S|ooyos Jo # uonendod Juapnis |00yas JO |9AaT]

[00yoS Arewniq :9z1s AQ 21005 [ANO YIeIA pue sindur [00yos 93BIOAY {7 J[qRL

0c'es
60'¢S
lees
86'¢S
gc'es
LS
6909
14

21008
YreN 1102

9€'Ge
Lve
/8'VE
66'vE
Y9've
16'€E
¥5'€€
98'¢ce

210038
Yren 0102

eiels
8G1
LLL
colk
Shl
65

Jayoeay} Jo yoe

0€.°0686¢
0.2 1£60€
098'5668¢
018'£5€6¢
0G¢'9886¢
042'99€0€
061'9190€
06¢'29.0¢€
008'8¥8¢E

Arejes i1ayoea

G96°¢cc
965°€C
L8'le
Legce
9€6'¢e
065°€c
Ye0've
gvl've
8.7'9¢

92’8 02c6°0CL.LE Lov'Ge er{on (]3] ¥4 lejoL

L2l'6e 099'€€596 cl9'/e 681°¢c 66'¢c €v9 661<

8280} 09068017 g€vl'le 790" 98'LE GS89 66v7-0ct

9¢S9'. 0LL'clege €2¢9'9¢ 186°0 €e0L €c¢ce 0cl-00k

JASSR) 0€.°05v5€ cr8'ae .60 ve'el 1/8¢ 001-08

189S 0c0'LGeve €6.'vC 296'0 €9'GlL ¢vee 08-09

[45°h%4 006'€90¢E cshee 0€6'0 Go'vL €GIE 09-0%

7€9'€ 08929062 918'0¢ 0980 GL'6 696} 0v-0¢

6.5¢ 0S¢'/8.L¢¢c LOS9t 8590 gl'e €9y Oc-L Aewnd

(1K) dx3 Joyoea] sioyoeS} JO "ON Aueles Joyoauig (IA) *dx3 Jojosaiq  4030RUIP JO "ON s|ooyos Jo # uoiendod JuspniS  [00YIS JO [OAST]




22

[00yoS Arepuooas-1oddn :9z1s Aq $100§ TANO YIBIA pue sindur [00yds 93BIOAY 19 J[qe],

12'Se
98’8l
ge'Ll
ge'Ll
cl'LL
8¢'LL
LLEL
2991

21008
YeN L1102

YO LL
AN
200}
LL'6

6’6

6L 1L
L9°LL
0s'ch

21009
Uie\ 01L0C

Jayoea} Jo yoe

08G°L¥6€C
0r0'¥€€0e
0cc'eecve
0.0'629tc
066'v.1ve
0¢/°2600¢
0S6'0v6Y72
0sc8rlie
08512982

Aiejes Jayoes)

1ZA A
0.46°¢€C
oy’ LI
Le8 vl
€918l
6LEYI
09261
9GS
/91°¢€2

(1A) dx3 soyoea] siayoea} Jo "'oN Auejes sooaang (1A) “dx3 Joyoauiq

99"y
696'Ict
89¢' Ly
1908}
619°¢t
0G2°0t
Geo'ch
199'8
000°¢cH

016°G9516
00206¢¥81
008°0€4501
0ceeLyys
00180401
0€80L6 Y
000°0L00E
0£9'9659¢
000°0vS€e

Yk k4
09¢'6¢
€02°9¢
0ov'Le
€6¢€/¢
09L0e
856'€¢
44
000°€e

GGS°C
€L5Y
Ge6'¢
[
G60"
9171
G/8°0
000"
000+

J10}03.Ip O "ON

co'HL
VASNGI4
€28
€80
1¥'0
c€0
[4%0]
Y00
000

8€59¢C
G6¢
€G¢ch
Sv6
¥4

S|00YDS JO #

leloL

0052 =<

66v2-661

66v-02L

0z1-00L

001-08

08-09

09-0

0b-02

0zt K

29g Jaddn

uone|ndod JuspniS |00YdS JO [9AST]




23

UoneInpa JO [9A9] JUIPIP 10J (93emIoyoed})30] JO S)NSAI UOISSAITY :/ d[qeL,

8.20¢ 8652 /869 egele

G098°0 9€88°0 25280 63578°0

(02007) ++91+50EY'6 (€500°) ++861G35€°'6 (2700) xxx.2100V'6 (£200) w7 222VV'6
(81007) «+£S0600°

(0000") +++G 1 LOOOO' (0000°) ++90-869°2 (0000") 44+ 1810000 (0000) +4+7920000°

(L000") xxxB2¥9€0° (€000) +49/G26€0 (2000) +4+50098€0° (L000") +4x22G9GE0°
(

abemisyoes))Bo

s|ona IV Jooyos Aepuooas-1addn Jooyos Auepuodas-1amo]  |ooyos Arewud

N

24 paisnipy

juesuon

(Awwinp) siayoea} Jo yoeT
uone|ndod juspms
9ousuadxy Jayoeal

a|qeueA yuspuadaqg



Prathom 6 OLS estimation (Heteroskedasticity-robust standard errors)

Explanatory Variable Dependent Variables
Math Score Science Score
Coef. s.e. Coef. s.e.

School Inputs

Teacher Experience 0.469%** (0.089) 0.142*%*  (0.062)

Teacher Experience2 -0.005**  (0.002) -0.001 (0.001)

Student-Teacher Ratio -0.057*** (0.017) -0.047*** (0.011)

Director Experience 0.022%*  (0.011) -0.000 (0.007)
Household Characteristics

Poverty Rate 4796 (4.023) -1.745  (2.542)

Urban (Dummy: 1 = Urban, 0 = Rural) 0.364 (0.482) 0.409 (0.381)
Child Ability

Lagged Scores (Proxy: Student ability & other parental inputs)  0.399*%** (0.025) 0.269*** (0.012)
Parental Inputs

2.5%*Monthly household expenditure -0.017 (0.012) -0.017*  (0.008)
Other Controls

Dummies for school size Yes Yes

Region Yes Yes
N 19,204 19,205
F-statistics 58.76987912 69.7649394
Adj. R2 0.191443961 0.14424674
Log-likelihood -75105.0558 -68479.45787

Note: .01 - ***; 0.05 - **; 1 -*

Table 8: OLS results with Heteroskedasticity-robust standard errors, Prathom 6 level

Matthayom 3 OLS estimation (Heteroskedasticity-robust standard errors)

Explanatory Variable Dependent Variables
Math Score Science Score
Coef. s.€. Coef. s.€.

School Inputs

Teacher Experience -0.014 (0.075) 0.145**  (0.072)

Teacher Experience’ 0.002 (0.002) -0.001 (0.002)

Student-Teacher Ratio -0.005 (0.008) -0.001 (0.009)

Director Experience -0.003 (0.011) -0.015 (0.010)
Household Characteristics

Poverty Rate 1.164 (1.817) 1.440 (1.650)

Urban (Dummy: 1 = Urban, 0 = Rural) 0.378 (0.358) 0.164 (0.334)
Child Ability

Lagged Scores (Proxy: Student ability & other parental inputs)  0.347*** (0.024) 0.403*** (0.022)
Parental Inputs

2.5%*Monthly household expenditure -0.007 (0.007) -0.007 (0.007)
Other Controls

Dummies for school size Yes Yes

Region Yes Yes
N 7,675 7,675
F-statistics 42.60214358 52.79793048
Adj. R2 0.18108286 0.185026464
Log-likelihood -25564.46876 -25565.83704

Note: .01 - **%;0.05 - **; .1 -*

Table 9: OLS results with Heteroskedasticity-robust standard errors, Mathayom 3 level
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Matthayom 6 OLS estimation (Heteroskedasticity-robust standard errors)

Explanatory Variable Dependent Variables
Math Score Science Score
Coef. s.e. Coef. s.€.
School Inputs
Teacher Experience -0.035 0.026 -0.002 0.022
Teacher Experience’ 0.002**  0.001 0.000 0.001
Student-Teacher Ratio 0.001 0.002 -0.003 0.002
Director Experience 0.009* 0.005 0.012**  0.005
Household Characteristics
Poverty Rate -0.105 0.310 0.241 0.319
Urban (Dummy: 1 = Urban, 0 = Rural) 0.015 0.070 -0.084 0.063
Child Ability

Lagged Scores (Proxy: Student ability & other parental inputs)
Parental Inputs
2.5%*Monthly household expenditure
Other Controls
Dummies for school size
Region
N
F-statistics
Adj. R2
Log-likelihood

0.976*** 0.025

0.002 0.002

Yes
Yes

2,191
1,263.298
0.870

-4,013.96

0.741*** 0.033

0.002 0.001

Yes
Yes
2,190
473.051
0.781
-3,653.52

Note: .01 - ***; 0.05 - **; .1 -*

Table 10: OLS results with Heteroskedasticity-robust standard errors, Mathayom 6 level
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IV estimation (Heteroskedasticity-robust standard errors)
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Explanatory Variable Dependent Variables
P6 Math Score M3 Math Score M6 Math Score
Coef. s.e. Coef. s.e. Coef. s.e.
School Inputs
Teacher Experience 0.172*** (0.061) 0.011 (0.023) 0.033**  (0.015)
Teacher Experience2 0.488*** (0.111) -0.012 (0.074) -0.004 (0.032)
Student-Teacher Ratio -0.006**  (0.003) 0.002 (0.002) 0.000 (0.001)
Director Experience -0.096*** (0.031) -0.010 (0.009) -0.001 (0.002)
Household Characteristics
Poverty Rate 0.014 (0.011) -0.003 (0.011) 0.016** (0.008)
Urban (Dummy: 1 = Urban, 0 = Rural) 20.338** (9.314) 3.708 (3.740) 5.078*%* (2.453)
Child Ability
Lagged Scores (Proxy: Student ability & other parental inputs)  1.187*** (0.372) 0.347*** (0.023) 0.944*** (0.036)
Parental Inputs
2.5%*Monthly household expenditure -0.017 (0.012) -0.007 (0.007) 0.001507 (0.002)
Other Controls
Dummies for school size Yes Yes Yes
Region Yes Yes Yes
N 19,204 7,675 2,191
Wald Chi2 694.19 505.37 7005.22
Adj. R2 0.1424 0.1807 0.8462

Note: .01 - ***; 0.05 - **; .1 -*

Table 12: Instrumental Variable Estimations of Math scores on different level of schooling.



Subgroup Analysis: Small Primary Schools (Heteroskedasticity-robust standard errors)
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Explanatory Variable Dependent Variables
OLS Estimation IV Estimation
Coef. s.e. Coef. s.e.
School Inputs
Teacher Experience 0.466*** (0.063) 0.485*** (0.150)
Teacher Experience’ -0.006*** (0.002) -0.008** (0.004)
Student-Teacher Ratio -0.112*** (0.023) -0.235*** (0.051)
Director Experience 0.024**  (0.012) 0.010 (0.013)
Household Characteristics
Poverty Rate -6.297*** (1.185) 33.107*** (10.670)
Urban (Dummy: 1 = Urban, 0 = Rural) 0.224 (0.288) -7.557*** (2.035)
Child Ability
Lagged Scores (Proxy: Student ability & other parental inputs) 0.391*%** (0.010) 0.396*** (0.024)
Parental Inputs
2.5%*Monthly household expenditure -0.021*** (0.006) 0.272*** (0.070)
Other Controls
Dummies for school size Yes Yes
Region Yes Yes
N 14,170 14,170
F-statistics / Wald Chi2 42.42467422 451.63
Adj. R2 0.178564871 0.0628

Note: .01 - **%*; 0.05 - **; .1 -*

Table 13: Sub-group Analysis:

Small Primary School: OLS and IV estimations



Total 2010 Budget
485,653 million Baht

Personel Grant-in-aid Operation Investment
211,227 189,745 38,253 19,034

. Salary 91% [ 9eneral grants ¥ remuneration others 100% [l & durables 13%
98% 27%
= Regular wage specigL /grants L expenses »¢ Land/Buildings
4% ° 21% 87%

Temporary
wage 2%

4l Supplies 39%

Gov. employee
wage 2%

& Utilities 11%

% others 1% & others 2%

Diagram 1: Government’s Education Budget Expenditure (Central and local government) Fiscal
year 2010; translated from National Education Account Report 2013
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