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ABSTRACT

Benchmarking is intended to help gauge where economies rank relative to others. However, historically
educational benchmarking has often elected to use indicators based on their ease of availability, rather
than a clear and defined link between inputs and learning outcomes. In this paper, we present a new
approach to benchmarking. Developing and undertaking a systematic documentation of 171 indicators
on basic and secondary educational inputs covering 69 economies, we analyze indicators that are
significantly correlated with higher levels of learning outcomes. We find evidence that only six key
inputs are associated with higher learning outcomes: gross enrollment in secondary school; targeted
public information that reveals student gaps; strategic budgeting that provides programs for at-risk
students; teacher quality that ensures wages are high and incentives are aligned with learning
outcomes; information collection that enables timely, data-driven decision-making; and curriculum
content that is matched to student skills. This work is seen as an important step for future
benchmarking exercises in prioritizing investments in educational inputs that deliver improved
educational outcomes independent of the economy and cultural context.

Keywords: basic education, education benchmarking, higher education, skill outcomes, TVET

JEL codes: H52, 122,123, 125



l. INTRODUCTION

There is a large debate over what inputs are needed to achieve better education outcomes. A large
part of the debate arises from the difficulty in obtaining measures that adequately capture the quality
of educational inputs. This has led to many governments and donors focusing primarily on observable
measures of educational financing and expansion in years of schooling, with little attention to whether
these inputs are actually leading to expansion in skills.

An increasing number of studies are finding that students in developing economies have
learning outcomes that are well below standards, despite the implementation of a host of educational
interventions, greater financing, and expansion in the years of education (e.g., Pritchett 2001, Glewwe
et al. 2012, Hanushek and Woessmann 2016, World Bank 2018). While trillions of dollars are spent on
education each year by governments and households, investing in inputs that are only based on loose
notions of what matters, rather than solid evidence, could be a critical failure in ensuring that
education investments are effective.’

The goal of this paper is to provide new evidence on the types of inputs that matter to
improving educational outcomes by documenting educational inputs across economies, using a
scoring system that attempts to capture quality dimensions. This allows us to identify critical inputs
that have a significant relationship with skill outcomes and focus on a smaller set of inputs that serve as
valid benchmarks over which to compare and assess education systems. As a result, we developed,
collected and analyzed 171 indicators of basic and national-level education inputs in 69 economies
globally.> The development of these indicators was based on an in-depth review of the literature that
has found rigorous evidence of inputs that lead to improved learning outcomes. These indicators
attempted to capture aspects of input quality that could be a major source of omitted indicator bias in
prior studies.

Using learning outcomes measured by an economy’s average test score on the Programme for
International Student Assessment (PISA) or Trends in International Mathematics and Science Study
(TIMSS) test at age 15, we find that only six indicators matter to improved learning outcomes.? In
particular, gross enrollment in secondary school, targeted public information that reveals student gaps,
and strategic budgeting that provides programs for at-risk students are found to be the top three most
important factors. Teacher quality that ensures wages are high and incentives are aligned with learning
outcomes; information collection that enables timely, data-driven decision-making; and curriculum
content that is matched to student skills are also significant in the majority of our analysis. In contrast,
there is relatively weak evidence that economies that systematically invest more in education as a share
of gross domestic product (GDP) or have better student-teacher ratios have better educational
outcomes. Our results show that some of the standard measures used to compare and contrast
education systems are less meaningful for comparing economies with the aim of improving learning
outcomes.

' It was estimated that governments and households in Asia alone spent $1.2 trillion and $690 billion, respectively
($ purchasing power parity [PPP]) in 2010 (ADB 2015).

2 We collected indicators for an additional 11 Asian economies that did not take the PISA or TIMSS to have a more complete
representation of economies. As shown in Table 1, our questionnaire comprises a total of 368 indicators. However, for the
main analysis of this paper, we focus on the 229 indicators for which we have a complete set of data for the 69 economies
with PISA or TIMSS scores, out of which 171 are focused on primary and secondary education.

3 Simple regressions controlled for the economy’s level of income and the average years of education of the working-age
population.
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Our benchmarking exercise shows that many developing economies systematically face gaps
in the quality of their inputs, particularly on having systems for managing teachers effectively, providing
career guidance, and having modernized curricula. This does not necessarily imply that economies
need to obtain greater financing for education, but that there should be attention to strategically
refocusing financial investments to areas that are critical to achieving enhanced skill outcomes.
Moreover, the indicators reflect that underlying institutions are critical. Without quality institutions
that make decisions based on evidence, it may be difficult to use finances efficiently to improve skill
outcomes.

Our indicators provide an important methodological way forward for undertaking future
benchmarking by complementing the extensive literature that relates educational inputs to
educational outcomes.* First, we develop new benchmarking indicators that codify policies for a large
set of developed and developing economies. This includes concrete objective measures that are
typically covered in existing benchmarking exercises, but also measures that capture the quality of
policy implementation and are likely a major source of omitted indicator bias in prior studies. Second,
the significance of the relationship of these new indicators with educational outcomes are examined
independent of an economy’s level of development and existing human capital. Third, by identifying
the subset of indicators that are significantly related to improved educational outcomes across
economies based on empirical analysis, it is possible to document critical gaps in educational
investments across economies. Fourth, the indicators provide evidence on important benchmarking
indicators that are valid for comparison purposes and useful to continue to invest in collecting across
economies.

The remainder of the paper is organized as follows. Section Il provides a brief overview of
existing benchmarking studies in terms of indicators and their limitations. Section Il details the
method for developing the questionnaire that is used as the basis for collecting and codifying policies
and investments. Section IV provides an overview of how we documented the indicators for the
different economies and the construction of the composite indexes, while section V describes the data
sources for the key outcome measures and other control variables. Section VI describes the empirical
approach that correlates various indicators with educational outcomes. Section VIl introduces the
results from the empirical analysis and summarizes where different economies stand relative to the top
performing economies over the key indicators that were found to be important. Finally, section VIII
concludes with some policy implications and directions for future research.

Il EXISTING BENCHMARKING EXERCISES

Benchmarking—that is, creating comparable measures of educational inputs and outcomes across
economies, schools, and classrooms to identify investment gaps and evaluate performance—is
pervasive in the education sector. Benchmarking exercises can range from qualitative to quantitative
assessments. However, there are only a small set of benchmarking exercises that cover a large set of
developed and developing economies.

The Center on International Education Benchmarking takes a qualitative approach to
benchmarking using education expert reviews from discussions with stakeholders within the most
developed countries. These reviews are used to identify key areas that are important to focus on in

4 Some indicators, such as public-private partnerships, may face limitations in being able to adequately capture quality dimensions.
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education systems. The Center on International Education Benchmarking emphasizes institutions and
targets higher amounts of funding to vulnerable populations to close gaps in access.

Benchmarking exercises based on outcome measures provide a comparison of how economies
compare in terms of skill development or educational attainment, but do not always provide a clear
direction for the types of policies and reforms that can effectively improve these outcomes. For
example, Pearson’s Learning Curve provides a simple comparison of economies using the average
performance on the PISA or TIMSS tests and level of educational attainment to provide a ranking of
40 economies. Their index finds that the Republic of Korea and Japan were ranked first and second,
while Mexico and Indonesia were ranked 39th and 40th in 2014.

Benchmarking exercises that use input measures have varied from comparable and easy to
collect measures of inputs across economies to a more systematic analysis of education systems that
includes laws and functioning of institutions. Indicators of Education Systems, produced by the
Organisation for Economic Co-operation and Development (OECD), primarily falls into the latter
group, collecting objective measures of inputs and educational outcomes for a large set of developed
countries and a few developing economies. However, the measures are not collected on institutional
features of education systems or try to relate the input measures to outcomes, limiting the conclusions
that can be drawn.

The World Bank’s Systems Approach for Better Education Results (SABER) in contrast is a
highly comprehensive documentation that was designed to identify constraints and challenges faced in
improving education systems in developing economies.> SABER developed ordinal measures that
allows for codifying the quality of the education system in terms of institutions, legislation, and
implementation. The extensive in-depth reviews required to document the education system is both
time intensive and costly, resulting in a more limited set of economies that can be compared to-date
for different education policies. While extensive, the measures are less likely to be comparable across
economies due to the usage of different experts undertaking economy assessments.

Of the existing benchmarking exercises, GEMS Education Solutions Efficiency Index takes an
approach similar to the one undertaken in this paper by relating education inputs to learning
outcomes. However, their approach is focused primarily on using inputs that are readily available, such
as student-teacher ratios, financing, and teacher wages. The input indicators reviewed provide no clear
theory for why they are evaluated, and the modeling specification appears to omit key variables such as
an economy’s level of income. This is likely to be a key source of omitted variable bias driving the
finding that teacher salaries and student-teacher ratios are the two most important inputs for
improving efficiency in learning outcomes.

In sum, many of the prior benchmarking exercises are limited in their ability to pinpoint policies
of what works and to identify measures that matter across economies. This makes it difficult to
prioritize investments and turn indicators from benchmarking into actionable evidence-based strategic
priorities that improve learning outcomes. This could imply that extensive time, effort, and money are
spent to collect, gather, and compare measures across economies that have little importance for
improving educational outcomes. Given that the existing rigorous causal evidence relating educational
inputs to outcomes rarely finds consistent results across economies or within regions, it is important to
validate if these benchmarking indicators are relevant for evaluating and assessing important gaps in

5 World Bank. Systems Approach for Better Education Results (SABER). http://saber.worldbank.org/index.cfm.
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educational investments. Our approach to benchmarking seeks to rectify these limitations and narrow
down the set of indicators that should be evaluated and prioritized as part of educational policy.

1. QUESTIONNAIRE STRUCTURE AND DESIGN

The questionnaire was undertaken during 2014-2016 for the full set of economies that have taken the
PISA or TIMSS test since 2003. We started with a total of 369 indicators capturing all education
systems from early childhood education to tertiary education. The aim was to systematically document
features of education systems across economies. In total, basic and secondary education system inputs
were documented completely for 171 indicators for 69 economies globally. Appendix Table A1 lists the
69 economies and provides information on their development status and educational attainment.

Education system indicators for TVET and higher education were also documented for
25 Asian economies covering over 95% of the population in the region. However, it is worth noting that
the dearth of rigorous evaluations for TVET and higher education make it more difficult to formulate
an extensive set of policies and lessons to include as part of the questionnaire and are considered a key
area for further research.

The full questionnaire is in an online Appendix.® Table 1 shows the structure of the questionnaire
and lists the broad indicator areas and components.

Table 1: Structure of the Questionnaire

Section and Subsection Indicators Count
A. Data for monitoring and evaluation
National Policy Level Ala-Alae; A2a-A2e; A3a-A3g; Ada-A4c; A5a-ASc; 63
Aba-Abc; A7a-A7b; ABa—-A8c; A9a-A9b; Al0a-
A10b; Alla-Al1b
Basic and Upper Secondary Policy Level Al12a-A12d; A13a-A13d; A14a-Al4e; A15a-A15d; 22
Al6a-Albe
TVET Policy Level Al7a-Al7j 10
Higher Education Policy Level Al18a-A18i 9
B. Targeted funding (Early childhood education) B1; B2; B3; B4a-B4e (B4.0); B5; B6; B7; B8a-B8e; 21
B9a-BYe
C. Targeted funding (Disadvantaged) Cla-Cl¢; C2; C3;C4;C5;C6; C7;C8 10
D. Targeted information to parents and students
Basic and Upper Secondary Policy Level D1a-D1b 2
TVET and Higher Education Policy Level D2a-D2f 6
E. Public accessibility of information
Basic and Upper Secondary Policy Level Ela-Elg; E2a-E2g 14
TVET Policy Level E3a-E3f; E4e-E4f 12
Higher Education Policy Level ES5a-ES5f; E6e-E6f 12
Career outcomes E7a-E7b 2

6

continued on next page

Appendix Table A.3 can be accessed at https://www.adb.org/publications/benchmarking-education-across-economies.
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Table 1 continued

Section and Subsection Indicators Count
F. Matching workers to jobs Fla-F1b, F2, F3 4
G. Accountability
National Policy Level Gla-Glc 3
Basic and Upper Secondary Policy Level G2a-G2c; G3a-G3c; G4a-G4d; G5a-G5¢ 13
TVET Policy Level G6a-Gb6¢; G7a-G7¢; G8a-G8d; G9a-G9d 14
Higher Education Policy Level G10a-G10¢; G11a-G11¢; G12a-G12d; G13a-G13d 14
School voucher programs Gl4a-Gl14d 4
Curriculum content
Basic and Upper Secondary Policy Level Hla-H1f; H2a-H2g; H3e-H3f 19
TVET Policy Level H4a-H4g; H5a-H5g; H6 15
. Technology and software usage
Basic and Upper Secondary Policy Level Ia-11d; [2a-12d; 13a-13b 10
TVET Policy Level |4a-14b; I5a-15b 4
. Teacher quality
National Policy Level Jla-J1g; J2a-J2j 17
TVET Policy Level J3a-J3c 3
Higher Education Policy Level J4a-J4c 3
. Public funding for private education
National Policy Level Kla-Kle 5
Basic and Upper Secondary Policy Level K2a-K2c¢; K3a-K3c 6
TVET Policy Level K4, K5, K6 3
Higher Education Policy Level K7,K8, K9 3
. Programs for at-risk students
Basic and Upper Secondary Policy Level L1a-L1f; L2a-L2g 13
TVET Policy Level L3a-L3b; L4a-L4b 4
. Programs for disadvantaged students
Financing of Skills Training Systems Mla-M1f 6
Financial Aid: Basic and Upper Secondary M2a-M2d 4
Policy Level
Financial Aid: Accountability (Basic and M3a-M3j 10
Secondary education only)
Financial Aid: TVET Policy Level M4; M5a-M5b
Financial Aid: Higher Education Policy Level M6; M7a-M7b
N. Rural equity: TVET policy level NT; N2 2
Total 368

TVET = technical vocational education and training.
Source: Authors.

A team of three research analysts reviewed the United Nations Educational, Scientific and
Cultural Organization (UNESCO), World Bank SABER, UNESCO-UNEVOC International Center for
Technical and Vocational Education and Training, OECD, and Ministry of Education documents to fill
in the questionnaires. If information was difficult to obtain, or if there were conflicting reports by
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different sources, attempts were made to consult economy experts. The most recent source
documents and databases were used for the documentation process (i.e., reports within the last
5 years). While this approach could limit the accuracy of the data, the advantage is that it provides
greater consistency and evaluation in scoring across economies.

The documentation was complemented with more standard objective indicators available
from the World Development Indicators and the UNESCO Institute of Statistics that include the
amount of public education expenditures as a share of GDP, teacher certification rates, enrollment
rates in different levels of education by gender, and student-teacher ratios.

The questionnaire was designed based on an extensive review of the rigorous literature on the
causal relationship between different policies, institutions, and inputs based on peer-reviewed journal
articles and their effects on educational access and skill outcomes. The literature review primarily
focused on randomized controlled trials and studies that exploit natural experiments or regression
discontinuities (e.g., Ganimian and Murnane 2016, Glewwe and Muralidharan 2015, Kremer and Holla
2009, Glewwe et al. 2012, Hanushek and Woessmann 2011). These studies have clear identification
strategies for interpreting the findings as causal and are less likely to suffer from omitted variable bias
and underlying modeling assumptions. In addition, qualitative evidence on aspects that are
consistently cited by those pushing for educational financing and reforms were also reviewed. This
literature was reviewed for technical vocational education and training (TVET) and higher education,
where the rigorous evidence is sparser. The literature was used to identify the characteristics of
policies, projects, and investments that were found to be important and effective in the
implementation of education reforms.

This information was used in designing a questionnaire that attempts to capture dimensions of
quality educational inputs that could be critical to improved educational outcomes. The survey
questionnaire was designed to systematically encode an economy’s level of development using close-
ended questions. They were assigned a score to different levels of quality, similar to the World Bank’s
SABER diagnostic tool with higher values being associated with better quality or breadth of
implementation. The questionnaire is designed to cover three major policy areas: governance and
accountability that promotes financial efficiency, educational quality, and educational access. These
policy areas cover national policy legislation and investments that span the different education levels
of basic and upper secondary, TVET, and higher education.

The literature revealed a large set of inputs that could be essential to improving skill outcomes
both across economies and within economies. However, heterogeneities in intervention design,
implementation, and targeted population showed that it was rare that inputs were effective in every
context. In the remaining discussion, we briefly summarize the key findings from the three major policy
areas before introducing the broad input indicators captured by our benchmarking exercise.

A. Governance and Accountability

Governance and accountability are the foundation to achieving financial efficiency and ensuring that
inputs translate into outcomes. In a variety of contexts, they are found to be important to improve
learning outcomes (Glewwe et al. 2012; Ooghe and Schokkaert 2016; Woo, Lee, and Kim 2015). Good
governance entails making evidence-based policy decisions. This relies on gathering credible and
relevant information that can inform important policy making and budgetary decisions to ensure that
the finances flow to the most worthwhile investments. For example, using public finances for school
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inputs that can more easily be financed by families such as books, uniforms, and other basic materials
may have more limited effectiveness than expenditures on physical infrastructure, curriculum, and
teachers that benefit a larger population (Rockoff and Turner 2010). This is because public spending
on small inputs are likely to offset private household spending leading to more limited effects of public
financing (Das et al. 2013).

Good governance requires that administrators, schools, and teachers are accountable (Bishop
2006; Fuchs and Woessmann 2007; Woessmann 2011, 2003). However, to implement accountability
a necessary condition is the availability of credible and relevant information on student attendance and
performance on standardized tests. This information is the basis for managing day-to-day operations
of education systems that align schools and teachers’ incentives with learning outcomes. In the
absence of accountability, teachers may be absent from school, thus adversely affecting student
outcomes (Chaudhury et al. 2006, Luschei 2012).

Accountability can take a variety of forms. Governments that have flexibility and foresight to
implement legislation can impose accountability by defining performance standards, measuring them,
and allocating budgets based on these standards (Hanushek and Woessmann 2011). However, many
developing economies face inflexible education systems that can prevent them from implementing
performance-based legislation. In this case, school competition or significant private educational
expenses (e.g., out-of-school tutoring) can improve accountability when combined with clear and
concise information on school quality that allows parents and society to redirect their educational
investments to better educational providers (Hoxby 2003, Rouse and Barrow 2009, Ganimian and
Murnane 2016, Ehren et al. 2015).

Autonomy has the potential to complement accountability and improve the effectiveness of
educational investments. In the absence of accountability, however, autonomy can result in worse
learning outcomes (Hanushek, Link, and Woessmann 2013). Private sector involvement or
decentralization of process decisions are several ways to create greater autonomy in education
(Hanushek and Woessmann 2011). Autonomy allows school managers with better information on
localized conditions to have flexibility to best identify the most cost-effective and efficient ways to
achieve targeted outcomes. Autonomy gives freedom to school managers to import critical human
resource management practices into schools. Ultimately the main defining characteristic of schools
and institutions that deliver better learning outcomes across economies are high quality management
practices (Bloom et al. 2015).

B. Educational Quality

Educational quality requires having the right curriculum and improved instruction that leverages
motivated and skilled teachers. It involves pedagogical innovations that target curricula to a student’s
capabilities, such as technology-assisted instruction, remedial education, or tracking that splits
students into different ability levels (Kremer and Holla 2009). All of these aspects leverage resources
that are able to change the school environment and how children experience learning (Ganimian and
Murnane 2016). However, the timing of tracking matters, as even the best tracking systems have
shown that early tracking can lead to larger increases in the inequality of schooling outcomes
(Hanushek and Woessmann 2006).

Instructional delivery traditionally involves leveraging motivated and skilled teachers to enter
the teaching profession and using the right policies to retain them. The quality of the teaching force is
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found to account for a large amount of international differences in the level and equity of student
achievement (Hanushek and Woessmann 2011, Rothstein 2010). Nevertheless, standard observable
characteristics such as teacher training, certifications, and number of degrees are poor measures of
teacher quality and have limited power to explain student learning outcomes (Woessmann 2011,
Metzler and Woessmann 2012). It points to the difficulty of ensuring that investments in simple
training and capacity building lead to better skills. A number of studies have found that for more
quantitative subjects, such as math, the subject-specific skills of the teacher have a significant impact
on student learning outcomes (Metzler and Woessmann 2012, Buddin and Zamarro 2009, Boyd et al.
2009). Moreover, industry experience for professional and vocational training degrees may be highly
important to successful student outcomes. In the People’s Republic of China, only teachers with
industry experience were found to have a positive impact on student skills (Loyalka et al. 2013).

The absence of key skills does not mean that investments in training will be effective. Several
studies have shown that in-service teacher training and feedback on more engaging instruction
methods may do little to improve learning outcomes, even when teachers are lacking in relevant skills
(Glewwe et al. 2012, Loyalka et al. 2013). The critical missing component could be quality human
resource management policies in education that properly incentivize and motivate skilled individuals
to join and remain in the teaching profession that are found to be critical to learning outcomes across
economies (Bloom et al. 2015).

C. Educational Access

Educational access is important to improving the equity of outcomes and ensuring better equality of
opportunity. Sufficient school infrastructure and teachers to support the school-age population are a
minimum requirement. Economies with a large population living in remote areas often resort to boarding
schools to control costs of providing quality educational access. The Millennium Development Goals
noted that basic access is increasingly less of an issue, with enrollment in primary and secondary school
nearly universal, and the target of 97% enrollment rate reached across most developed and developing
economies with the exception of Sub-Saharan Africa (United Nations 2015).

With universal access nearly achieved, understanding how inputs such as school quality, credit
constraints, and behavioral factors interact to affect student enrollment, attendance, and retention
becomes increasingly important to improving learning outcomes.

Demand-side interventions such as conditional cash transfers that reduce the uncertainty families
face in evaluating the returns to school enrollment are a popular tool used by developing economies to
increase time in school. However, conditional cash transfers can be costly and often assume that the
benefits of additional schooling are worth the costs, with little attention to gains in learning outcomes. As
students get older, the trade-off between school and work means that higher payments are typically
needed to induce students to remain in school. As such, these programs tend to be less effective for older
ages. Thus, greater benefits could be derived by providing financial assistance through low-risk loans and
merit-based scholarships that have transparent selection criteria intended to help identify and support
high-achieving, financially needy candidates to obtain access to higher levels of education (Kremer and
Holla 2009).

Finally, publicly sharing information may be a simple and cost-effective way to provide access
to higher or more relevant education. Less well-off families and students may not invest in further
schooling simply because they are misinformed about the returns to education and perceive returns to
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be lower than reality. As a result, providing information on the returns to an additional year of
education or types of training related to various occupations are shown to significantly increase
student investments in schooling in contexts where expectations on education returns are low
compared to reality (e.g., Jensen 2010, Hicks et al. 2013).

V. CONSTRUCTION OF COMPOSITE EDUCATION INDEXES

To reduce concerns with multicollinearity between input indicators and ensure that we have
identification in simple regressions, we combine our input indicators into composite indexes. These
composite indexes intend to capture key inputs that are typically implemented as a package of
investments or reforms. For example, information collection is often a necessary condition for
implementing evidence-based budgeting.

To construct the composite indexes, we first identified inputs that were available for a majority
of the 69 economies with PISA or TIMSS scores (229 indicators) and transformed them to values that
range from O to 1. Next, we checked variables that had a nonmissing correlation with PISA or TIMSS
scores and were focused on primary and secondary education. This reduced the number of indicators
to 171. Next, we performed common factor analysis. Common factor analysis is used to prioritize
indicators to include in each of the composite indexes by exploiting comovements in the indicators
across economies. The factor analysis found that most of the variation in the indicators could be
explained by 28 factors, based on these factors having an eigenvalue greater than 1.

We constructed two separate sets of indicators—“set 17 and “set 2”—to better understand
how variations in the underlying assumptions might affect results. The details of the different sets of

indicators considered are provided in Table 2.

Table 2: Definitions of Composite Indexes

Composite Indices Definitions Questionnaire Indicators Count
Set 1
1 Information collection Ala-Alm, Alq, Alt-Aly, Alz, Alab, Alad, A12a-A12d, 50

Al13a-A13d, Al4a-Alde, A15a-A15d, Al6a-Albe,
Cla-Clc, C2-C6

2 Accountability Fla, F2a-F2c, F3a-F3c, F4a-F4d, F5a-F5c, F14a-F14d 18
3 Targeted information D1a-D1g; D2a-D2g; 14
4 Early childhood education B1-B3, B4a-B4e, B5-B7, B8a-B8e, B9a-B9e 21
5 Curriculum content Gla-G1f, G2a-G2f, G3a-G3e 17
6 Teacher quality ITa-11d, 12a-12j 14
7 Policies for strategic budgeting Ada, ASa, Aba, A7a-A7b, A8a-A8c, A9a-A9b, A10a, 14
A10b, Alla-Allb
8 Career guidance J1a-J1b, J2a-J2b, K2a-K2c 7
9 Financial aid and PPPs L2a-L2¢c, M2a, M2b, M7a-M7c¢
10 ICT in education Hla-H1d, H2a-H2d 8
Total 171

continued on next page
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Table 2 continued

Composite Indices Definitions Questionnaire Indicators Count
Set 2
1 Public accessibility of information and career Dla-D1g, D2a-D2g, D3a-D3f, D5a-D5f, D6a-Déf, 34
guidance k2c, m3
2 Broad information collection All-Alm, Alq, Alab, A12c, A12d, A13c-A13d, Al4a, 21
Al4b, A14d, Al4e, A15a, A15¢c, A15d, A16a, A16b,
A16d-Al6e, Clb, Clc
3 Student information collection (national) Ala-Alc, Ali, A1k, Alt, Alv, Alz, Alad, B8a, B9a, Cla 12
4 Strategic auditing and budgeting Ada, Aba, A7a, A7b, A8a, A8b, A8c, A10b, F3a 9
5 Teacher quality ITa-11d, 123, J2a 6
6 Attendance rates Al2a, A13b, Al4c, A15b, Aléc 5
7 Public funding for private education Fl14a-F14d 4
8 Information collection by socioeconomic Al13a,C3,C4,C5 4
group

9 Early childhood nutrition M7a, M7b, M7¢ 3
10 Nutritional programs Ale, B4c, B8c, B9c 4
11 Social protection B8d, Bod 2
12 Poverty and welfare data F2c, F3c 2
13 Curriculum: Soft skills G1b, G2¢, G3c 3
14 Information collection: Enrollment data F4a, F5a, F5b 3
15 Infrastructure provision H1d, H2d, I12b 3
16 Mentoring program support L2a,L2b, L2c 3
17 Performance-based budgeting Al0a, Allb 2
18  Child protection B8e, B9e 2
19 Disaggregated tracking data Ald, Alg, Alh 3
20  Early childhood welfare B5, B6 2
21 Data collection: ECE health B8b, B9b 2
22 Secondary TVET business courses G2d, G3d 2
23 Teacher incentives 12h, 12i 2
24 ICT courses H2b 1
25 ECE programs and business course support B2, Glc 2
26 Financial aid M5 1
27  Accountability: Primary and secondary Fla 1

Total 138

ECE = early childhood education, ICT = information and communication technology, PPP = purchasing power parity, TVET = technical

vocational education and training.
Source: Authors.
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Set 1 is intended as a higher-level overview of different educational policies. We grouped
indicators together based on factor loads above 0.5 and included all additional indicators that apply to
a grouping to enable each composite index to have a more homogeneous representation (e.g., all
variables related to “information” are included in the composite index, independent of whether they
are significant in the factor analysis). Equal weights were applied to each of the indicators rather than
assume the factor load weights were the correct representation. This procedure resulted in 10 distinct
indexes covering the 171 indicators.’

Set 2, on the other hand, was automatically derived from the factor analysis and provides a
greater degree of specificity in the indexes. Indicators with factor loads above 0.5 were again the
starting basis for grouping indicators into composite indexes. Given the indicator meets the factor load
criteria and has not already been included in prior composite index, we included the indicator into the
index. Each indicator included in the composite similarly is assigned an equal weight. This procedure
resulted in 27 distinct indexes comprised of 138 indicators. The subset of indicators is fewer than set 1,
as a number of indicators had no factor load that was above 0.5 for any of the identified factors.®

The average values of the composite indexes for set 1 and set 2 are presented in Table 3. The
results show that the average index is greater than 0.5 for most indicators, with the exception of
information targeting to the disadvantaged, strategic budgeting, and information and communication
technology. There are also clear differences across regions, with high-income OECD economies having
far higher measures of quality inputs compared to developing regions. In set 2, the indexes show that
investments in curriculum, public information, accountability, and programs that increase education
access by monitoring at-risk students are lower in developing compared to developing economies.

V. LEARNING OUTCOMES AND OTHER CONTROL VARIABLES

Test scores of students that took the PISA and TIMSS test from 2003 to 2012 are the primary
outcome of interest in this study. Since a number of the economies in the sample took the PISA or
TIMSS test only once during this period, we effectively have only a single cross-section of economies.
In the case that an economy took a test more than once, or took both the PISA and TIMSS, we opted
to use the most recent test results. While the PISA and the 8th grade TIMSS tests have slightly
different focuses, performance between economies that took both tests in 2003 were shown to have
very high levels of correlation, with a 0.87 on the math test and 0.97 on the science portion (Hanushek
and Woessmann 2012). Appendix Table A.2 provides detailed information and a comparison of the
two major international student assessments. This was used to construct the average science-
mathematics test score in the economy and the average science-mathematics test scores of those in
the bottom 20% of the socioeconomic status in the economy based on an index asset value of
students provided in the 2009 and 2012 PISA database. These outcome measures are the focus,
under the presumption that it is cognitive skills or measures of student learning, rather than years of
schooling, that should be the key outcome and measure by which to assess an economy’s
performance.

7 Thirty-eight indicators of the 229 indicators are not completely available for all 69 economies. When only partially
available, the composite index is adjusted based on the number of nonmissing indicators.

8 Because the appropriate threshold for factor loadings often rests on various assumptions (or a rule of thumb), we
performed a robustness check by reducing the threshold of the factor load to 0.3 and weighting the observations by the
factor load weight.
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We also complemented the data with economy-level information on the average years of schooling
of the population age 25-65 in 2010 from the Barro and Lee (2013) database and per capita GDP based on
purchasing power parity (PPP) in 2010 using the Penn World Table 8.1. These are viewed as key variables to
control for and could explain both differences in the quality of inputs and skills across economies.

The average values of education outcomes are reported in Table 3. The average score on the
PISA or TIMSS test based on a scale of 1,000 is about 50 to 100 points lower in middle- and low-
income economies compared to the OECD economies. Latin American economies have some of the
lowest scores, conditional on taking the test, with average scores below 400. The average years of
schooling of the 15-19-year-old population in 2010 is about 9.3 years in high-income OECD countries
compared to around 8.3 years in developing Asian economies.

Table 3: Summary Statistics of Outcomes, Standard Objective Indicators, and Composite Indexes

Europe High Latin

Asia and and High Income: America

the Central Income: Non- and the

All Pacific Asia OECD OECD Caribbean
PISA or TIMSS (science-math) 466.091 411.0M 394.388 456.294 455574 358.431
(57.596) (45.126)  (45.500) (28.968) (59.030) (22.816)
PISA or TIMSS (Share 400+ 0.726 0.609 0.602 0.855 0.818 0.458
science-math) (0.208) (0.215) (0.195) (0.065) (0.183) (0.107)
PISA or TIMSS (Share 600+ 0.104 0.034 0.030 0.153 0.167 0.005
science-math) (0.094) (0.057) (0.034) (0.059) (0.130) (0.001)
PISA or TIMSS (science-math 428.131 411.01 394.39 456.29 455.57 393
lower 20% SES status) (53.04) (45.13) (45.50) (28.97) (59.03) (0.46)
Gross enrollment ratio (secondary) 0.931 0.770 0.956 0.993 0.977 0.914
(0.130) (0.178) (0.060) (0.018) (0.031) (0.098)
Public education expenditure as 0.046 0.043 0.032 0.055 0.041 0.049
share of GDP 0.017) (0.020) (0.016) (0.011) (0.014) (0.013)
Pupil-teacher ratio 17.585 24.656 16.834 13.401 13.174 22.348
(8.031) (10.189) (4.733) (3.505) (3183 (4.453)
Average years of school 15-19 9.096 8.398 8.725 9.33 9.843 8.716
(1.539) (2.406) (0.732) (1.382) (1.648) (1.020)

Observations 69 7 13 31 10 7
Set 1 Indices

Information collection 1 0.760 0.680 0.680 0.870 0.750 0.590
(0.746) (0.124) (0.164) (0.082) (0.150) (0.095)

Accountability 2 0.330 0.260 0.200 0.450 0.270 0.250
(0.326) (0.142) (0.084) (0.222) (0.122) (0.133)

Targeted information 3 0.360 0.130 0.160 0.630 0.290 0.100
(0.355) (0.185) (0.231) (0.388) (0.403) (0.187)

Early childhood education 4 0.690 0.600 0.610 0.780 0.720 0.600
(0.739) (0.169) (0.164) (0.176) (0.231) (0.175)

Curriculum content 5 0.670 0.570 0.550 0.790 0.690 0.580

(0.672) (0.122) (0.180) (0.115) (0.202) (0.181)

continued on next page
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Table 3 continued

Europe High Latin
Asia and and High Income: America
the Central Income: Non- and the
All Pacific Asia OECD OECD Caribbean
Set 1 Indices
Teacher quality 6 0.650 0.500 0.480 0.810 0.720 0.470
(0.655) (0.109) (0.189) (0.108) (0.153) (0.063)
Policies for strategic budgeting 7 0.570 0.480 0.440 0.730 0.550 0.400
(0.599) (0.295) (0.283) (0.221) (0.349) (0.170)
Career guidance 8 0.610 0.350 0.420 0.830 0.680 0.440
(0.612) (0.169) 0.121) (0.128) (0.104) (0.162)
Financial aid and PPPs 9 0.450 0.410 0.250 0.560 0.350 0.620
(0.450) (0.185) (0.181) (0.252) (0.138)  (186.000)
ICT in education 10 0.650 0.470 0.540 0.780 0.800 0.450
(0.654) (0.216) (0.193) (0.126) (0.083)  (159.000)
Observations 80 14 14 31 12 7
Set 2 Indices
Public accessibility of information 1 0.37 0.13 0.16 0.64 0.30 on
and career guidance 0.37 0.18 0.23 0.38 0.39 0.18
Broad information collection 2 0.79 0.69 0.67 0.96 0.78 0.52
0.79 0.16 0.20 0.09 0.17 0.18
Student information collection 3 0.90 0.84 0.85 0.97 0.98 0.77
(national) 0.90 0.21 0.22 0.09 0.06 0.21
Strategic auditing and budgeting 4 0.75 0.67 0.61 0.89 0.74 0.64
0.75 0.42 351.00 0.23 0.43 0.22
Teacher quality 5 0.64 0.44 0.50 0.79 0.71 0.56
0.64 0.25 0.18 0.17 0.17 0.21
Attendance rates 6 0.62 0.55 0.59 0.71 0.49 0.56
0.62 0.24 0.29 033 0.42 0.29
Public funding for private education 7 0.70 0.71 0.55 0.82 0.72 0.50
(0.27) 0.37) (0.22) (0.49) 0.41) 0.41)
Information collection by 8 0.61 0.54 0.55 0.69 0.61 0.60
socioeconomic group 0.38 0.28 0.34 0.43 0.44 0.26
Early childhood nutrition 9 0.27 0.18 0.09 0.41 0.18 0.23
(0.75) (0.18) (0.22) (0.12) (0.07) (0.17)
Nutritional programs 10 0.54 0.41 0.73 0.45 0.50 0.75
(0.53) 0.31) 0.21) 0.31) 0.23) (0.13)
Social protection n 0.49 0.29 0.21 0.74 0.21 0.71
(0.54) (0.26) (0.25) (0.36) (0.33) (0.35)
Poverty and welfare data 12 0.31 0.22 0.24 0.44 0.29 0.08
(0.49) 034 (0.36) (0.39) 0.37) (0.49)
Curriculum: Soft skills 13 0.85 0.70 0.75 0.99 0.94 0.69
0.21) (0.36) (0.24) (0.45) (0.16) 0.00

continued on next page
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Table 3 continued

Europe High Latin
Asiaand and High Income: America
the Central Income: Non- and the
All Pacific Asia OECD OECD Caribbean
Set 2 Indices
Information collection: 14 0.39 0.45 0.23 0.43 0.39 0.52
Enrollment data (0.69) 0.32) (0.35) (0.35) (0.32) (0.09)
Infrastructure provision 15 0.88 0.87 0.74 0.93 0.99 0.83
(0.26) (0.14) (0.27) (0.38) 0.27) (0.08)
Mentoring program support 16 0.53 0.46 0.39 0.63 0.64 043
(0.78) (0.30) (0.29) (0.06) (0.32) 0.27)
Performance-based budgeting 17 0.42 0.48 0.34 0.49 0.35 0.29
© O © O O O
Child protection 18 0.20 0.18 0.22 0.23 0.27 0.00
(0.78) (0.32) (0.42) (0.19) (0.34) 0.27)
Disaggregated tracking data 19 0.93 091 0.88 0.97 0.98 0.86
(0.50) (0.12) (0.20) (0.29) (0.22) (0.09)
Early childhood welfare 20 0.69 0.59 0.50 0.81 0.75 0.75
(0.82) (0.25) (0.25) 0.17) (0.12) (0.25)
Data collection: ECE health 21 0.45 0.48 0.42 0.51 0.30 0.48
(0.45) (0.32) (0.40) (0.39) (0.40) (0.38)
Secondary TVET business courses 22 0.21 0.14 0.17 0.36 0.07 0.00
(0.53) (0.13) (0.24) (0.24) (0.26) 0.19)
Teacher incentives 23 0.36 0.16 0.25 0.53 0.33 0.30
(0.88) (0.37) (0.45) 0.00 (0.30) (0.39)
ICT courses 24 0.45 0.34 0.38 0.57 0.50 omn
(0.78) (0.32) (0.40) 0.29) (0.25) (0.24)
ECE programs and business course 25 0.53 0.69 0.46 0.55 0.46 0.38
support (0.84) (0.34) (0.22) (0.26) (0.42) (0.09)
Financial aid 26 0.60 0.48 0.46 0.75 0.64 0.38
(0.78) (0.36) (0.44) 0.00 0.47) (0.48)
Accountability: Primary and 27 0.58 0.43 0.44 0.69 0.82 0.21
secondary (0.48) (0.19) (0.39) (0.34) (0.45) (0.42)
Observations 80 14 14 31 12 7

ECE = early childhood education, GDP = gross domestic product, ICT = information and communication technology, OECD = Organisation for
Economic Co-operation and Development, PISA = Programme for International Student Assessment, PPP = purchasing power parity, SES =
socioeconomic status, TIMSS = Trends in International Mathematics and Science Study, TVET = technical vocational education and training.
Note: Mean and standard deviation are reported for each variable unless otherwise noted.

Source: Authors.

VL. RELATING EDUCATION SYSTEMS TO EDUCATION OUTCOMES

The objective is to identify education inputs that are important to enhanced learning outcomes with Y
representing a measure of average test scores in economy i. We start with a simple education
production function approach that assumes skills produced in an economy are a function of public
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inputs and private inputs. Specifically, a regression model of the following form would relate key inputs
and factors to educational outcomes for each economy i in region r:

Yl=a’+,811+yGl+5Hl+pr+£l (1)

In this model, B is the coefficient of interest, representing the estimated correlation of a vector
of education input indicators, I, that includes time spent in school, teacher quality, curriculum, and
institutional structure with the outcome of interest. € is the unobserved error. In addition, these models
control for an economy’s income or level of development, as proxied by log GDP ($ 2010 PPP), G, and
current human capital characteristics, H, captured by the average level of the population aged 25-65.
Broad regional fixed effects p;, are intended to capture cultural and economic differences, which vary
across the different regions. These control measures are believed to be the most important factors
affecting skill outcomes that should be controlled for, as economies have more difficulties in altering
these factors in the short run, compared to the input indicators that are considered in the analysis.

The small sample of economies observed for a single cross-section of time poses an
econometric challenge in identifying the separate effects of the different input indicators in a single
regression. Small sample size, multicollinearity between input indicators, and omitted variable bias are
all concerns in estimation. To balance these concerns, we undertook an approach that ran regressions
that included at most two indicators. This balances the need to better identify inputs that are key drivers
of outcomes with the constraints of the sample size. It results in the following specification for each
economy I, in region r, with input indicator Im and In, where {m, n} in set M with m#n such that:

Y =a+ ™M™+ BV + yG; + SH; + pr + & vim,n} e M,m#n @)
where
pm = 1 pmn
NM — 1 )
neM,m#+n

Equation (2) represents the modification of equation (1) where the f’s are the key coefficients
of interest, G represents log GDP, H represents human capital characteristics, and p; are regional fixed
effects. Equation (3) represents the average of the indicators across the different regressions, where
each regression is weighted equally and divided by N, the total number of indicators evaluated in set M,
minus 1. We also documented the number of times that the estimates were statistically significant at
the 10% level across the pairwise regressions, providing an indication of the importance and
significance of the indicator in influencing skill outcomes.

The value of g is difficult to interpret due to differences in the mean and variances of the input
indicators. As a result, we use a simple simulation to evaluate the effect of moving the indicator from
the average of the five lowest-tier economies to that of the five highest-tier economies in the sample.
That is, the expected change in outcome 4Y; from raising an indicator for input I from the level of the
five bottom-tier economies, Iy, to the five top-tier economies, I3, is expressed as:

m_zielm

EQY]AI™) = g™ <Zm 1 Ry Iim) @
l - 5

The inputs I and B™ are the coefficients and variables defined in equation (3).
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VII.  RESULTS
A Educational Inputs Associated with Skill Outcomes

Table 4 provides results from the pairwise regressions, along with the simulated gains in moving the input
indicator from the average of the bottom five to the average of the top five economies. It finds that
enrollment ratios in secondary education are significantly associated with better skill outcomes across
economies. The analysis also found that career guidance, information, and programs that focus on at-risk
students, strategic budgeting that develops financing priorities based on evidence and monitoring and
evaluation, curriculum content that is well matched to student capabilities and emphasizes cognitive and
noncognitive skills rather than rote memorization, and collection of information to target the
disadvantaged and monitor accountability are the features of an education system which appeared to
have the largest effect on the average skill outcomes. For example, by increasing the input of the bottom
five economies to the input level of the top five economies in career guidance programs, the simulations
for set 1imply that students’ test scores will improve by 60 points or about 13% over the mean scores.
Improving set 1inputs in strategic budgeting, teacher quality, or information collection up to the level of
the top five countries in our data is expected to raise scores between 39-44 points. Very few other items
were significant in the regressions. In particular, public educational expenditures as a share of GDP did
not have any significant relationship with improved skill outcomes.

Table 4: Estimated Coefficients of Education Input to Enhance Learning Outcomes

PISA or TIMSS (Science-Math) All PISA or TIMSS (Science-Math) Lower 20% SES
Simulated Share Simulated Share
Index Increase  Difference Estimate Significant | Increase  Difference  Estimate Significant
Set 1 Indices

Gross enrollment 96.04 0.48 199.41 1.00 92.76 0.48 192.61 1.00
ratio
(secondary)

Career guidance 8 60.28 0.77 78.36 1.00 64.99 0.77 84.48 1.00

Policies for 7 44.06 0.74 59.31 1.00 52.49 0.74 70.66 1.00
strategic
budgeting

Teacher quality 6 39.96 0.54 74.65 0.92 44.20 0.54 82.57 0.92

Curriculum 5 39.45 0.49 80.03 0.77 44.67 0.49 90.62 0.85
content

Information 1 40.97 0.66 61.74 0.62 40.63 0.66 61.23 0.54
collection

ICT in education | 10 15.65 0.68 2319 0.08 5.85 0.68 8.67 0.00

Public education 15.05 0.04 336.44 0.00 114 0.04 248.96 0.00
expenditures as
a share of GDP

Targeted 3 11.78 0.91 12.98 0.00 5.44 0.91 5.99 0.00
information

Accountability 2 441 0.46 9.60 0.00 346 0.46 753 0.00

Financial aid 9 -2.65 0.34 -7.84 0.00 114 0.34 3.38 0.00
and PPPs

Early childhood 4 -2.69 0.31 -8.67 0.00 -13.26 0.31 -42.74 0.00
education

Pupil-teacher -2.86 711 -0.40 0.00 1.63 yall 0.23 0.00
ratio (primary)

continued on next page
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Table 4 continued

PISA or TIMSS (Science-Math) All PISA or TIMSS (Science-Math) Lower 20% SES
Simulated Share Simulated Share
Index Increase  Difference  Estimate  Significant | Increase  Difference  Estimate  Significant
Set 2 Indices
Gross 98.79 0.48 205.14 1.00 95.15 0.48 197.58 0.97
enrollment
ratio
(secondary)
Strategic auditing | 4 38.42 0.93 4132 1.00 43.99 0.93 4732 1.00
and budgeting
Broad 2 37.65 0.65 57.50 0.80 3947 0.65 60.28 0.77
information
collection
Public funding 7 30.90 0.91 33.86 0.93 35.69 0.91 39.11 0.97
for private
education
Gross 30.86 0.07 413.29 1.00 38.02 0.07 509.17 0.97
enrollment -
Gender Parity
Index
ICT courses 24 20.53 0.75 27.38 0.80 27.24 0.75 36.32 0.97
Public education 15.38 0.04 34371 0.00 10.95 0.04 244.64 0.00
expenditures
as share of
GDP
Secondary TVET | 22 14.31 0.60 23.85 0.87 16.97 0.60 28.28 1.00
business
courses
Performance- 17 14.26 0.43 33.56 0.23 15.84 0.43 37.27 0.50
based
budgeting
Public 1 12.66 0.90 14.06 0.00 6.53 0.90 7.26 0.00
accessibility of
information
and career
guidance
Student 3 11.10 0.50 22.21 0.00 7.47 0.50 14.94 0.00
information
collection
(national)
Attendance 6 11.02 0.90 12.24 0.00 15.02 0.90 16.68 0.00
rates
Financial aid 26 10.24 0.73 13.96 0.00 16.76 0.73 22.86 0.00
Accountability: 27 10.04 1.00 10.04 0.03 3.94 1.00 3.94 0.00
Primary and
secondary
Poverty and 12 9.31 0.64 14.45 0.00 10.53 0.64 16.34 0.00
welfare data
Data collection: 21 8.51 0.70 12.16 0.00 7.37 0.70 10.53 0.00
ECE health
Mentoring 16 7.84 0.60 13.06 0.00 8.51 0.60 1418 0.00
program
support

continued on next page
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Table 4 continued

PISA or TIMSS (Science-Math) All PISA or TIMSS (Science-Math) Lower 20% SES
Simulated Share Simulated Share
Index Increase  Difference  Estimate  Significant | Increase  Difference  Estimate  Significant
Set 2 Indices

Infrastructure 15 3.44 0.60 573 0.00 592 0.60 9.87 0.00
provision

ECE programs 25 157 0.20 7.85 0.00 2.80 0.20 13.98 0.00
and business
course
support

Information 14 144 0.33 432 0.00 3.54 0.33 10.62 0.03
collection:
Enrollment
data

Teacher quality 5 -0.52 0.74 -0.70 0.00 -5.97 0.74 -8.01 0.00

Nutritional 10 -0.94 0.50 -1.89 0.00 117 0.50 233 0.00
programs

Child protection 18 -1.45 0.20 -7.24 0.00 -2.32 0.20 -11.59 0.00

Social protection | 11 -3.39 0.47 -7.27 0.00 -1.01 0.47 -2.16 0.00

Pupil-teacher -3.55 7.1 -0.50 0.00 113 711 0.16 0.00
ratio primary

Teacher 23 -4.48 0.50 -8.96 0.00 -715 0.50 -14.31 0.03
incentives

Early childhood 9 -451 0.40 -11.28 0.00 -5.86 0.40 -14.65 0.00
nutrition

Information 8 -6.40 0.43 -14.91 0.00 -11.26 0.43 -26.23 0.00
collection by
socioeconomic
group

Curriculum: 13 -9.36 0.63 -14.78 0.00 -17.79 0.63 -28.09 0.00
Soft skills

Early childhood 20 -9.94 0.75 -13.26 0.00 -6.16 0.75 -8.22 0.00
welfare

Disaggregated 19 | -16.31 0.25 -65.25 0.13 -13.44 0.25 -53.77 0.03
tracking data

ECE = early childhood education, GDP = gross domestic product, ICT = information and communication technology, PISA = Programme for
International Student Assessment, PPP = purchasing power parity, SES = socioeconomic status, TIMSS = Trends in International Mathematics and
Science Study, TVET = technical vocational education and training.
Note: Included, but not shown is log GDP per capita ($ PPP), average years of schooling age 15-65, and region fixed effects.

Source: Authors.

The results are somewhat similar when we use ‘set 2,” which comprises a more disaggregated
set of indexes. We find that strategic auditing and budget and information collection are highly
significant. We also find that public funding for private education, increased gender parity and support
for secondary TVET courses focused on business are also commonly a significant factor in higher
education performance.

The results across the two sets of indicators show that establishing institutions and
mechanisms that improve education financing and collecting information for strategic budgeting are
generally important to enhancing skill outcomes. Similarly, adopting a performance-based budgeting
process (i.e., setting clear standards, goals and performance indicators, alongside a government
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institution that guides the education sector budget) is relevant to higher learning outcomes.
Monitoring and working on student’s transition rates is also associated with better skills. Notably, we
find no significant association of public education expenditure as a share of the economy’s GDP with
learning outcomes.

In general, the results convey that the most important items related to skill outcomes in an
economy are related to information collection, sharing and strategic action based on this information.
While there could be concern that the results of the regressions are driven by low coefficients of
variation, all indexes examined had values over 20, suggesting that this was not a concern.

The education inputs that matter for the average student in the economy are also highly
important for those from lower socioeconomic groups, with information and teacher quality having a
slightly more significant relationship with average outcomes of these vulnerable populations.

B. Complementary Educational Inputs

There are some inputs that could complement each other and provide significant improvements in
learning outcomes, even while they have little individual effect. To investigate the possibility that
different inputs have a complementary effect, we modified regressions observed in equation (2) to
allow for two input indicators Imand I" where m#n:

Y, =a+ ™"+ B + @I+ ¥G + SH; + pr + & )

ay

ayman
Estimating the interactions between various inputs and outcomes, we found few cases where there
were positive and significant interaction effects as reflected by the coefficient ¢. One of the few
exceptions was the interaction between the quality of information collected by education institutions
and vouchers, PPPs, and financial aid. The interaction effect between greater public expenditures and
various inputs did not come out as significant in any of the regressions. These findings provide no
evidence that increasing educational financing can consistently deliver better skills. What generally
appears to be critical is the implementation that emphasizes collection of information that can inform
decision-making. Without the institutions that invest in credible, timely, and detailed information
gathering, economies could find it difficult to deliver specific programs that result in improved learning
outcomes.

In this equation we are largely interested in cases whereaa—y = B™ 4 @n > 0and =¢ >0
Im

C. Where Do Countries Stand in Terms of Development on Key Benchmarking Indicators?

The key indicators that come up as significant are potentially meaningful for assessing and comparing
the quality of education institutions across countries. Figure 1 graphs the top four indicators outside of
the gross secondary enrollment ratios for a selected set of countries benchmarked relative to the top
five countries globally. It shows that a few developing countries have large gaps in investments for
career guidance and providing program assistance to at-risk students. We have similar findings for
teacher quality, where there is significant variation among different countries in the sample. Japan and
Canada having teacher quality indicators that are close to the top countries, while India, the People’s
Republic of China, and Argentina have indicators on the lower end. In contrast, the gaps between the
curriculum content and strategic budgeting are less varied and only a few of the selected countries
have curricula that are far below those of the top countries.
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Figure 1: Indicators Relative to Top Indicators, Selected Countries
(a) Quality of career guidance and at risk-students (b) Quality of curriculum
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Source: Authors.

In Figure 2, we examine similar measures for a set of developing Asian countries. These
indicators show that the gaps in investments are significant. While countries such as the People’s
Republic of China are ranked low on key input indicators on a global scale, it tends to fall in the middle
to top end in the Asian region and ranks highly on curriculum content.
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Figure 2: Indicators Relative to Top Indicators, Selected Developing Asian Countries
(a) Quality of career guidance and at risk-students (b) Quality of curriculum
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D. Some Evidence on Gaps in Educational Investments in Technical Vocational Education

and Training and Higher Education

As universal primary enrollment has been achieved across most developed and developing economies,
the focus has started to turn toward investments and inputs in TVET and higher education. These
systems are often more complex in at least two dimensions: first, they require greater coordination
efforts to monitor and review different subject or technical areas; and second, they have significantly
higher rates of private providers. All these factors can make it a challenge to ensure improved learning
outcomes. Moreover, the lack of consistent measures of outcomes that can be evaluated across
economies makes it even more difficult to assess and measure performance compared to basic
education. Anecdotally, these education systems face large challenges in delivering on quality.
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Identifying performance measures and implementing greater standardization of these systems could
be critical to ensuring that investments in these areas are effective in the longer term. The OECD’s
Programme for the International Assessment of Adult Competencies is an initial step in the right
direction. This test attempts to measure the performance of TVET and higher education systems.
However, the costs of administering the test means that small samples make it difficult to directly link
performance to more specific TVET and higher educational programs.

Figure 3: Indicators Relative to Top Indicators by Asian Subregions
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T
0 0.2 0.4 0.6 0.8
Relative to top five countries

M Basic Higher education m TVET
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Source: Authors.

In the absence of clear outcome data that is comparable across economies, we draw on some
of the key findings from basic education to draw conjectures about the TVET and higher education
systems. In particular, the finding that information was of critical importance to improving the
effectiveness of inputs suggests that this could be also highly important for TVET and higher
education. However, Figure 3 shows that the investment gaps in information collection relative to the
best economies are far larger in both higher education and TVET compared to basic education and
may reflect the challenges these systems are facing in delivering better quality learning outcomes.

VIIIl.  CONCLUSIONS AND POLICY IMPLICATIONS

The results provide evidence that the key inputs that are consistently associated with higher learning
outcomes across economies are ensuring that students stay in school, timely data collection, and
curriculum content that fosters cognitive and noncognitive skills. These inputs are viewed as the
foundation for a quality education system that can raise the level of student skills and are important for
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economies to continue to track and benchmark over time. We also show that more standard objective
measures of investments, such as amount of education expenditure and student-teacher ratios, which
are often used to benchmark and evaluate education systems, are less meaningful in determining skill
outcomes.

This study is viewed as providing an important step in revising existing approaches to
benchmarking to develop a set of education input indicators that measure quality and have a clearer
linkage to key learning outcomes. This is believed to be an important step in improving the
prioritization process of education investments. Nevertheless, there is room for future research to
improve upon the current set of approaches. Continued investment in rigorous evaluations and
experiments in education can help increase our understanding of the implementation of educational
programs that generate success. These results could be used to review and extend educational input
indicators to better measure the quality of implementation, especially in cases where inputs were not
found to have a significant effect. There is also value in developing a more systematic and sustainable
way to collect and evaluate economy performance in the event that resource constraints limit doing a
full diagnostic. For example, while our study primarily was a desk study, investments could be made to
automate the information extraction process from the Internet and reduce concerns that differences
in measurements are driven by differences in human evaluation. Finally, creating well-defined
measures of quality inputs and skill outcomes for TVET and higher education is important to help
define and set strategic priorities for these investments. These are all areas that are seen as important
for future research to drive more strategic and efficient investments in education.
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Table A.1: Economies Included in the Analysis

Average Years

PISA or TIMSS of School Per Capita GDP
Economy Science-Math (2010) ($ 2010 PPP) Region
Albania 396 10.4 7,467 Europe and Central Asia
Argentina 397 97 14,753 Latin America and the Caribbean
Armenia 470 10.9 5,750 Europe and Central Asia
Australia 512 n.7 36,695 High income: OECD
Austria 505 10.1 35,829 High income: OECD
Azerbaijan 402 1n.2 9,476 Europe and Central Asia
Belgium 510 1.3 33,070 High income: OECD
Bulgaria 442 1 12,442 Europe and Central Asia
Brazil 395 8.2 9,316 Latin America and the Caribbean
Canada 522 12.7 34,534 High income: OECD
Switzerland 523 12.9 45,915 High income: OECD
Chile 434 10.4 15,360 High income: OECD
Colombia 388 94 8,621 Latin America and the Caribbean
Costa Rica 418 8.4 8,588 Latin America and the Caribbean
Czech Republic 504 12.8 21,891 High income: OECD
Germany 519 12.6 35,366 High income: OECD
Denmark 499 12.0 36,114 High income: OECD
Spain 491 10.8 27,842 High income: OECD
Estonia 531 12.3 19,202 High income: OECD
Finland 533 10.7 33,465 High income: OECD
France 498 1.3 30,474 High income: OECD
United Kingdom 504 125 31,304 High income: OECD
Georgia 376 12.1 6,141 Europe and Central Asia
Greece 460 N4 22,207 High income: OECD
Hong Kong, China 558 12.2 45,666 High income: Non-OECD
Croatia 481 1.9 16,022 High income: Non-OECD
Hungary 486 12.0 16,755 Europe and Central Asia
Indonesia 379 8.0 4726 East Asia and the Pacific
India 347 6.6 3,918 South Asia
Ireland 5N 12.5 43,748 High income: OECD
Iceland 486 1n.5 32,400 High income: OECD
Israel 469 12.6 23,469 High income: OECD
Italy 489 10.7 29,094 High income: OECD
Jordan 398 9.9 5,554 Middle East and North Africa
Japan 542 124 31,203 High income: OECD
Kazakhstan 428 1.5 14,692 Europe and Central Asia
Kyrgyz Republic 330 1.0 2,550 Europe and Central Asia
Korea, Republic of 546 13.0 28,461 High income: OECD
Liechtenstein* 528 10.3 141,200 High income: Non-OECD
Lithuania 487 1.4 15,801 High income: Non-OECD

continued on next page
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Table A1 continued

Average Years

PISA or TIMSS of School Per Capita GDP
Economy Science-Math (2010) ($ 2010 PPP) Region
Luxembourg 490 1.3 57,408 High income: OECD
Latvia 496 1.0 15,285 High income: Non-OECD
Macau, China 529 8.6 72,528 High income: Non-OECD
Mexico 414 9.2 12,478 Latin America and the Caribbean
Mongolia 441 9.4 6,674 East Asia and the Pacific
Malaysia 421 10.9 15,326 East Asia and the Pacific
Netherlands 522 1.7 39,498 High income: OECD
Norway 492 1n.7 65,469 High income: OECD
New Zealand 508 1.1 25,247 High income: OECD
Panama 368 9.7 14,070 Latin America and the Caribbean
Peru 371 9.3 8,891 Latin America and the Caribbean
Philippines 378 8.7 4326 East Asia and the Pacific
Poland 522 1.6 18,012 High income: OECD
Portugal 488 8.7 20,991 High income: OECD
Qatar 380 8.6 129,788 High income: Non-OECD
Romania 442 Nn.2 12,983 Europe and Central Asia
Russian Federation 484 12.0 18,291 High income: Non-OECD
Singapore 562 1.6 51,659 High income: Non-OECD
Serbia 447 1.5 9,396 Europe and Central Asia
Slovak Republic 476 129 19,584 High income: OECD
Slovenia 507 121 22,326 High income: OECD
Sweden 481 12.0 35,166 High income: OECD
Taipei,China 541 12.0 34,788 High income: Non-OECD
Thailand 435 8.5 9,298 East Asia and the Pacific
Tunisia 393 8.0 8,823 Middle East and North Africa
Turkey 455 7.4 14,945 Europe and Central Asia
Uruguay 413 8.6 12,418 High income: Non-OECD
United States 489 13.2 42,144 High income: OECD
Viet Nam 520 7.2 4,222 East Asia and the Pacific

GDP = gross domestic product, PISA = Programme for International Student Assessment, PPP = purchasing power parity, OECD = Organisation
for Economic Co-operation and Development, TIMSS = Trends in International Mathematics and Science Study.

* Indicates GDP per capita data taken from World Bank for 2010.

Notes: Economies are classified by income level and region following the World Bank classification.

Sources: Test scores from either PISA or TIMSS during the period 2003-2012 were used based on availability; Barro and Lee (2013);
Feenstra, Inklaar, and Timmer (2015).



26 | Appendixes

Table A.2: Programme for International Student Assessment-Trends in International
Mathematics and Science Study Comparison

PISA

TIMSS

Full name
Assesses

Age

Grade
Frequency

Last assessment
Next assessment

When

Purpose

Focus

Supplementary information

Organization

Countries

Test length

Number of learners assessed

Development process

Variants

Program for International Student
Assessment

Reading, mathematics, science,
collaborative problem solving (2015),
global competence (2018)

15

Grade 9

Every 3 years, since 2000
2018

2021

Fall

Evaluates education systems by assessing
to what extent students at the end of
compulsory education can apply their
knowledge to real-life situations and be
equipped for society.

Skills-based

Background information on parents'
education and household possessions are
obtained from students. Background
information on school management are
obtained from principals.

Organisation for Economic Cooperation
and Development (OECD)

80 countries and economies
in 2018

120 minutes, plus 35 minute background
questionnaire.

More than 5,000 learners in each
economy/jurisdiction.

Developed by international experts and PISA
Consortium test developers. Test items
reviewed by country representatives for
cultural bias and relevance to PISA’s goals.

A PISA-based test for schools summarizes
learners' scores at the school-level and
compares a school's performance with
other countries and economies.

Trends in International Mathematics and
Science Study

Mathematics and science

10 and 14

Grade 4 and Grade 8
Every 4 years, since 1995
2015

2019

March-June

Measures trends in maths and science
achievement. Describes educational
context, including home support, students’
attitudes, curriculum, teachers’ training,
classroom activities.

Curriculum-based

Background information on students'
characteristics and attitudes about learning
are obtained from them. Information on
home contexts are obtained from parents
or guardians. Information on classroom
environment are collected from teachers.
Information about school environments are
obtained from principals.

International Association for the Evaluation
of Educational Achievement (IEA)

57 countries and 7 benchmarking entities
in 2015

70 minutes at Grade 4, 90 minutes at
grade 8, plus 30 minute background
questionnaire.

At least 4,000 learners in each
economy/jurisdiction.

TIMSS Science & Math Item Review
Committee and National Research
Coordinators from participating countries
develop frameworks through iterative process.

TIMSS Advanced in physics and advanced
mathematics for students in final year of
secondary school. TIMSS Numeracy
assessment, a less difficult version of the
fourth grade mathematics assessment.

PISA = Programme for International Student Assessment, TIMSS = Trends in International Mathematics and Science Study.
Sources: Authors’ adaptation of Cambridge Assessment (2017); PISA. http://www.oecd.org/pisa/; TIMSS. https://nces.ed.gov/timss/.
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Taking Education to the Next Level
What Can Be Learned from Benchmarking Education across Economies?

This research paper provides evidence on the types of inputs that significantly improve educational
outcomes by documenting data from across economies using a scoring system designed to capture quality
dimensions. The research team assessed 171 indicators on basic and secondary educational inputs, covering
69 economies. The team found that only six indicators were associated with improved learning outcomes:
gross enrolment in secondary school; targeted public information that reveals student gaps; strategic
budgeting that provides programs for at-risk students; teacher quality; information collection that enables
timely, data-driven decision-making; and curriculum content that is matched to student skills.
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