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Chapter 1: Introduction

“Those who know, do. Those who understand, teach.”
―Aristotle
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1.1 Introduction

In Peru, 2001–2017 were years of economic growth and poverty reduction.
With an average annual growth rate of 5.4%, an average inflation rate of 2.9%,
and a reduction in poverty from 58% to 23% over the last 15 years, the country
is considered a positive example among Latin American countries (World
Bank, 2017). Peru’s demographic composition for its 32 million habitants in
2017 show a relatively young population with 28% below 15 years old, 65% at
working age (15–64 years old), and 7% elderly habitants. However, following
the global trends of developing economies, this population is facing a gradual
aging process, which in the future may generate a problem for social security
systems if the population does not have enough resources to cover itself,
which It is directly related to their educational level.
About its geographical characterization and given its complex geography, the
country can be divided in three natural regions, namely the coast (arid plains),
with 55% of the population; the “Sierra” (highlands), with 32% of the
population; and the “Selva” (Amazon rainforest), with 13% of the population.
Despite the relatively high average annual growth rate over the last decade,
the country's economy still has room to grow, given the low per capita yearly
income (US$ 12,480) compared to that of other Latin American countries in
2016, such as Chile (US$ 23,270), Colombia (US$ 13,910), and Brazil (US$
14,810) (World Bank, 2016). Likewise, as illustrated in Figure 1 by the Gini
coefficient, the income inequalities observed represent a significant challenge
to Peru’s future development.
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Figure 1: Income inequalities in 2016: Peru vs. comparable countries and the
rest of the world
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The different topographies, the levels of rurality, the youth of its population,
as well as its income inequalities, make assuring high-quality educational
services a challenge for the government. As Hanushek and Woessmann (2012)
and Hanushek and Luque (2003) demonstrate, student achievement levels are
correlated with the sustainability of long-term economic development. If the
government is able to properly enhance education, Peru may be able to
change from a middle-income economy to a high-income economy in the next
twenty years (World Bank, 2017).
However, the incipient economic development over the last decades has not
been reflected in students’ academic performance. Peru ranks 67th of 75
countries/regions in Mathematics (henceforth “Math”) and 68th of 75
countries/regions in Reading Comprehension in the PISA test results
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framework.1 Moreover, Peru’s results are below those of its Latin American
peers as well as those of the OECD countries that Peru expects to join. Figure
2 shows that for Reading Comprehension, Peru is close to the Latin American
average, but far from the OECD average. For Math, the Peruvian average is
below both groups. This leads to the question why the Peruvian educational
model has failed to provide high-quality educational services to its current
students? (Ministry of Education, 2017).

Figure 2: Comparison of PISA 2015 results for Math and Reading
Comprehension

The government has not only the responsibility but also the means to improve
the Peruvian educational system. Educational theory is clear in describing the
supply variables, including teachers, infrastructure, and equipment, that

1

Program for the International Student Assessment (PISA)
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affect educational development and can be influenced by government policy.
Researchers have determined the positive impact of teacher experience and
training on student achievement (Rivkin et al., 2005; Hanushek, 2011;
Mertzler and Woessman, 2010; Harris and Saas, 2011). Since 2008, the
Peruvian government, within the framework of the Strategic Program for
¨Learning improvement of regular basic education students¨ (PELA)2, has
been trying to implement a professional development intervention in the
form of an in-service teachers’ program, providing special attention to
vulnerable students (Ministry of Education-PELA Annex 2, 2015). This decision
to focus on disadvantaged students in rural areas is based on an
understanding of what has been proposed by Blau and Kahn (2005), Bedard
and Ferrall (2003), and Checchi and van de Werfhorst (2017). These studies
suggest that inequalities in educational quality affect not only students’
academic results but also their future earning potential. Therefore, the focus
of this thesis is on how the Peruvian professional development program for
teachers, which focuses on vulnerable environments, impacts on student
achievement.
This thesis evaluates a program delivered in a context of severe income
inequality. Two systematic literature reviews, conducted by Kennedy (1998)
and Yoon et al. (2008), have examined interventions, but only in developed
economies. Therefore, this thesis fills a gap in our knowledge on the
effectiveness of teacher training programs and the results can be used to aid
the delivery of educational policy strategies and to reduce education
inequalities in developing countries.

2

This national program was established in 2008, and its objective is to improve the learning
achievements of students from 3 to 16 years old, covering almost the entire period of public
elementary education.
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The Peruvian educational system, with 7.7 million basic regular students3 in
2017, and 5.8 million of those students in public institutions, is structured into
four levels. As seen in Figure 3 and described in Guadalupe et al. (2017), these
four levels are:
1. Early childhood care programs (for children from 0 to 2 years old). Not
compulsory, which includes an educational component. Equivalent to
ISCED4 0;
2. Basic education. Compulsory education with three sub-levels:
a. Initial education, for children from 3 to 5 years old. (ISCED 0);
b. Primary education. With six grades, aimed at children from 5 to 11
years old. (ISCED 1);
c. Secondary education. With five grades in its regular form, aimed
at students from 12 to 16 years old (ISCED 2 and 3).
Parallel to the last, within this basic education there are two alternatives
for those who did not have time to study at the expected age (a problem
that still affects children on school age, especially in rural areas) and those
who have differentiated abilities that deserve specialized attention.
This educational level according to national standards must be carried out
with an approach that respects the cultural differences of the country
and-if necessary-in a bilingual way for those populations whose mother
tongue is different from Spanish

3

This figure excludes students in alternative education for students who did not graduate on
time (0.2 million), special education (0.02 million), and secondary technical education (0.2
million).
4
The International Standard Classification of Education (ISCED) is a categorization used by
UNESCO to compare and analyze educational levels in different countries.
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3. Occupational education, intended for those who did not complete
basic education and want to have a certification referring to some
occupation (ISCED 2 and 3)
4. Higher education, which includes:
a. Non-university education. Includes the pedagogical, artistic and
technical institutes that grant a professional certification.
(Equivalent to ISCED 5);
b. University education, which offers specialized programs (ISCED 4)
and professional certification of Bachelor's degree (ISCED 6),
Master of Science (ISCED 7) or PhD (ISCED 8).

The teacher in-service training program developed in this thesis does not
provide an academic title, so it is not included in these categories. However,
within the regular programs delivered by the Ministry of Education to
teachers, there is a teacher specialization program, which intervenes teachers
with specialized programs in Reading Comprehension, Mathematics and
English as a second language, and allows them to access to the academic
degree of Master of Science.
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Figure 3: Peruvian educational structure

Source: Guadalupe et al. (2017)

Multiple problems may arise as a result of low educational performance. This
thesis discusses two of the important challenges that the Peruvian
government will face over the next decade, namely low educational
achievement in general and achievement inequalities between rural and
urban students.
1. Low student educational achievement
Figure 1. 4 compares the results of GDP growth to the results of the student
census for each subject from 2007 to 2016. The economy during those years
grew steadily, reaching an accumulated growth in GDP of 57% over a 9-year
period. During the same period, average educational performance (measured
in terms of knowledge compliance to respective degrees) has grown at a
slower rate. Since 2015, average educational performance has stagnated at
levels of 18% and 16% accumulated growth for Math and Reading
Comprehension, respectively. This growth in educational returns is low,
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particularly when using as a baseline the Census student assessment-ECE5 of
2016. This baseline showed that only 34.1% of students in the second grade
of primary school had achieved the grades expected in Math, and only 46.4%
had performed as expected in Reading Comprehension. Although these
findings are not favorable, the results are comparable with those of other
countries in the region such as Chile, where a national examination of fourthgrade students in 2017 showed that 41.7% of students acquired the expected
competences in Reading Comprehension, and 24.7% acquired the same skills
in Math (National students results from the Education quality agency -Chile,
2018). Nonetheless, the margin for improvement is still clear.
This thesis supports the findings of Hanushek and Woessmann (2012), who
state that differences in student achievement represent a significant
proportion of the differences in long-term economic growth between Latin
American countries and other regions of the world. For this reason, the
government must prioritize policies that help the ECE graphs to have trends
more similar to those in GDP growth if the government wants to ensure that
the Peruvian economy continues growing in the medium and long term.

5

The Census student assessment (ECE, by its acronym in Spanish) is a nationwide evaluation
conducted annually by the Ministry of Education. The purpose of the evaluation is to obtain
information on the Math and Reading performance of second and fourth graders.
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Figure 4: Comparison between student results and GDP (base 100 in 2006)

2. Inequality between urban and rural students
As observed in Figure 2, Peru has some of the lowest student achievement
figures in South America6. In addition, when looking at local ECE 2016 average
results for second-grade students reaching a satisfactory level in Reading
Comprehension (46.4%) and Math (34.1%), there are notable differences
when considering the gap between urban and rural students. Figure 5
compares the urban versus rural percentage of students reaching a
satisfactory level for each subject between 2007 and 2016. These results show
that in 2016, in Reading Comprehension, the results in urban areas (50.9%)

6

Second lowest score of 8 Latin American countries evaluated in PISA in Reading
Comprehension and third lowest score in Math.
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are higher than those in rural areas (16.5%). For Math, urban areas have an
attainment level of 36.6%, and rural areas have a level of 17.3%.
Figure 5: Urban vs. rural results for Reading Comprehension and Math in
Peruvian second-grade students (2007–2016)

This difference is even more significant when analyzing the difference
between native Spanish-speaking students and students of a different native
language. According to the ECE 2016, in Math, 34.8% of native Spanishspeaking students reach a satisfactory level, whereas 23.0% of students of
different native languages reach a satisfactory level. In Reading
Comprehension, the percentages demonstrate similar trends (47.8% vs.
23.1% for Spanish and other native languages, respectively).
These performance gaps between Peruvian students and those from other
countries, as well as the differences within Peru, may be explained by the
following three factors: a low budget allocated to the educational sector; an
inadequate educational infrastructure; and a deficient teacher reward
structure.

23

i) The educational budget: The Peruvian educational budget is only 3.7%
of GDP in 2015, while the average educational budget in Latin America
and Caribbean was 5.1% of the GDP (World Bank-DataBank, 2018). In
terms of US$ per student, approximately US$ 1,100 is allocated to
Peruvian secondary students, while US$ 2,800 is allocated to students in
Chile, and US$ 2,500 in Colombia (Ministry of Education 2016).
ii) Infrastructure: The National Infrastructure Census of 2014 showed
that 48% of schools must be rebuilt because they are in danger of
collapsing, which means that approximately US$ 25 billion of investment
is needed over the next few years7 (Ministry of Education-Infrastructure
census, 2016).
iii) Teachers’ reward structure: As observed in Figure 6, teachers’ salaries

have decreased in real terms 47% since 1950. When comparing teachers’
salaries in similar countries, Díaz, Ñopo, and Saavedra (2017) show that
monthly salaries in Peru (US$ 517) are lower than those in Costa Rica (US$
1,147), Chile (US$ 824), and Mexico (US$ 579). Also, this study shows that
this difference in income is not only between countries but also within
the countries’ professional salaries. While in comparable economies
teachers’ salaries are in the 55th to 60th percentile of the national income
distribution, the position of teachers’ salaries is in the 35th percentile in
Peru. This positioning generates a cycle where a teaching career is
interesting only to people who cannot succeed in accessing better-paid
professions, which prevents attracting more highly performing students
to the teaching profession.

7

Government annual investment for educational infrastructure reached US$ 1.2 billion in
2015.
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Figure 6: Teachers’ salaries in Peru 1950–2015 (US PPP 1970)

Source: Ministry of Education (2016)

In 2008, the Peruvian government implemented the PELA program with the
objective of improving the learning achievements of students aged 3 to 16
years. The program covered the entire public school population and provided
special attention to vulnerable students (who tend to be located in rural
areas). The program has five areas of intervention (Ministry of Education-PELA
Annex 2, 2015):
• Improvement of the educational infrastructure, which aims to improve
the physical conditions where classrooms are improved through public
investment in new infrastructure, as well as the rehabilitation of existing
schools;
• Teachers’ development, which is intended to improve the quality of
teachers through specialization programs, as well as interventions that
improve the development of teaching skills;
• Delivery of educational materials, whose objective is to have suitable
materials for each type of student (full-grade, multigrade, bilingual) for
25

the development of expected learning outcomes according to a national
curricular design;
• Monitoring and evaluation of educational quality, which consists of the
implementation of a national system of evaluation of learning and
educational quality throughout preschool, primary, and secondary
education, according to the national standards;
• Evaluation of principals and teachers, which has been implemented
since 2016, seeks to evaluate teachers and school directors and
determine whether they meet the Ministry of Education’s requirements
for caring for children.
The second intervention, which is related to teacher development, includes
four types of interventions intended to improve the capabilities of teachers in
the classroom (Ministry of Education-PELA Annex 2, 2015):
• Curriculum management, which is aimed at preparing teachers for a
more effective implementation of the curriculum;
• Teacher specialization, which updates teachers with specialized
programs in Reading Comprehension, Math, English as a Second
Language, and other subjects;
• Strengthening of underperforming students, which uses a set of
strategies aimed to develop Math and Reading Comprehension skills in
elementary students (since 2016);
• Teacher in-service training programs for regular and bilingual education.
The final intervention, the teachers’ in-service program, is the professional
development program assessed in this study. Established in 2008 as part of
the PELA program, the program’s objective is to improve, in areas of high
income inequality, pre-school and primary teachers’ pedagogical skills
through a combination of personal classroom-based coaching, workshops,
26

and conferences. This program currently includes 8,726 primary schools
nationwide (37% of total targeted schools in 2016) that are full-grade,
multigrade, and bilingual (where students speak their native language)
schools (Ministry of Education, 2016).
The program consists of three components that emphasize its pedagogical
focus: (i) regular classroom visits; (ii) micro workshops; and (iii) update
workshops. Classroom visits are the main form of intervention in the program.
According to the Ministry of Education (2016), this component includes a first
session of diagnostic observation of teacher performance by the coach and
the identification of pedagogical skills that must be addressed and then
continues with monthly visits to provide feedback on teachers’ practices.
Complementing those visits, the program includes two types of workshops,
namely micro and update workshops. Micro workshops are monthly meetings
between the coach and treated teachers; the coaches’ objectives are to share
experiences and provide comprehensive understandings of any pedagogical
topics to be explained with classroom examples. Update workshops-not
delivered by the coach but by a general trainer of the entire district- are
meetings located outside the area of influence of the coach and include a
larger group of teachers who wish to update their knowledge on general
pedagogical topics.
How can this professional development program impact on student
achievement? This thesis aims to address this question. To answer this
question, it is necessary not only to analyze the scientific literature in a
systematic review but also to examine the results from the field analysis of
interventions. Within the Peruvian intervention, this evaluation must be
conducted differentiating between urban and rural contexts. So, it will
differentiate between urban full-grade schools, where students are divided
based on their age, and multigrade schools, usually located in rural
environments, where students from different ages are taught in the same
classroom.
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In Section 1.2, the aims of the thesis are introduced, and the research
questions are developed. Section 1.3 then focuses on data description. Finally,
Section 1.4 presents an outline of the thesis with a brief explanation of each
chapter.

1.2 Aims and contribution of the thesis
This thesis analyses the Peruvian professional development program
implemented in a context that privileges interventions in rural areas. This
thesis aims to determine whether the current teachers in-service training can
have a significant impact on student performance. To complement this
investigation, questions about the optimal duration of this training, as well as
the differentiated impacts of its components, are the main topics. The
research questions are as follows:
• Is there systematic evidence of the impact of the government’s
professional development program of teachers on student
achievements? (Chapter 2)
• What is the impact of this professional development program of
teachers in Peru? (Chapter 3)
• What is the optimal duration of the program in order to maximize its
positive impact on treatment groups? (Chapter 4)
• Is the contribution of the professional development program’s
components to the positive impact on Reading Comprehension and
Math homogeneous? (Chapter 5)
The general contribution of the thesis is to further the literature on the impact
of professional development programs of teachers on student achievement.
Therefore, the second chapter presents a systematic literature review
spanning the last 20 years (1995–2015) of research on professional
28

development programs around the world. In the following chapters, three
different evaluations of the same professional development program in Peru
are carried out. The first evaluation in Chapter 3 examines the impact of one
year of intervention to determine if the program works. The second
evaluation in Chapter 4 analyzes the programs where teachers have been
treated for more than a year to observe marginal impacts, as the program was
officially established to treat teachers for three years. Finally, the
differentiated impacts of the training program components are analyzed in
Chapter 5 with the aim of identifying which differentiated impacts can help in
improving the efficiency of the execution of the program.
This systematic analysis of the Peruvian experience aims to offer the
government empirical results that will allow policymakers to make evidencebased decisions about teacher training. These results will help to determine if
it is worth implementing the program at a national level or if it is more
effective to spend resources on other educational interventions that are
mainly focused on rural areas.
In the following section, each research question is developed, detailing the
importance and, if possible, contradictory evidence on the issue, continuing
with the need to obtain an answer that provides evidence for the execution
of future public policies.
Professional development programs and student achievement (Chapter 2)
Since the No Child Left behind Act8 (NCLB, 2001) highlighted their importance,
professional development programs have been seen as a way to improve
teachers’ skills using specialized training programs that positively affect
student achievement (Yoon, Duncan, Lee, and Shapley, 2008). The first
evaluations, such as Kennedy (1998), Cohen and Hill (2000), Garet et al.
(2001), and Yoon et al. (2008), were published soon after the emergence of

8

U.S. Department of Education: Title IX, Part A, (34).
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these programs. These studies were the first systematic analyses of the
impact of professional development programs and offered controversial
evidence for their positive effect on student achievement.
Kennedy (1998) and Yoon et al. (2008) present a systematic analysis of the
evidence on the impact of professional development programs on student
achievement. Both papers find that a positive impact is expected when
programs are intensive, content-based9, and sustained for a longer period of
time. However, the most recent studies included in Yoon et al.’s later review
were published in 2006, so there is no updated information that incorporates
the studies carried out during the last 10 years. Qualitative studies such as
Darling-Hammond et al.’s (2009) research have suggested that teacher
training must have, in addition to the three characteristics described above,
clear incentives for the teacher to be effective.
However, none of the above studies have produced conclusive results. Jacob
and Lefgren (2004) find conflicting evidence in Kennedy’s study, in that it only
found a positive impact in 12 of the 93 studies assessed. Furthermore, Chingos
and Peterson (2011), using a model that controlled for school and student
characteristics in Florida, show that holding a college degree with a major in
education or having a Master degree is not correlated with student results in
Reading and Math, which contradicts the conclusions found in Yoon et al.
(2008). These inconclusive results, in addition to the lack of evidence on the
impact of professional development programs in developing countries, raises
questions about the expected impact of this type of training. Therefore, the
topic warrants further research, particularly research that focuses on rural
environments like the teacher training program conducted in Peru.
The first research question of this thesis updates the literature on the impact
of professional development programs of teachers on students’

9

Refers to programs tied to the curriculum and how teachers develop better instructional
practices, not to programs focusing on teaching behaviors (Hill, Rowan, and Loewenberg,
2005).
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achievements. In short, a new systematic literature review is needed. This
thesis, in an effort to address that gap, uses an inclusion criterion that includes
studies with experimental or quasi-experimental designs. Hence, its
systematic literature review in Chapter 2 allows us to determine a causal
relationship between professional development programs and student
outcomes and to eliminate the bias that usually affects these programs due
to the non-random assignment of the treated teachers and schools (Blundell
and Costa-Dias 2009). This review also includes an analysis of the
characteristics of the training programs. The objective of the analysis is to
identify characteristics such as subject, duration, educational level and
content of the training that might increase the probability of having positive
impacts so the government can make these programs be more effective.
Professional development programs in areas with high-income inequalities
(Chapter 3)
There are few causal studies on the impact of professional development
programs on student achievements in developing countries that have a clear
methodology and that control for the effect of teacher training from other
school-based interventions. Batista Gomes-Neto and Hanushek (1994), in
rural environments in Brazil, and Bando and Li (2014), in provincial public
schools in Mexico, report positive and statistically significant results of inservice interventions in vulnerable environments. These findings support the
development of the second research question on the impact of the Peruvian
teachers’ in-service program on student achievement.
The analysis to provide answers to the second research question is particularly
important because the Peruvian teachers’ in-service program supports preschool and primary public-school teachers who work in vulnerable rural and
bilingual institutions, following a selection criterion based on disposable
income and previous student results (Rodriguez et al., 2013; Ministry of
Education-PELA Annex 2, 2015). To address this second research question, an
impact evaluation of the Peruvian in-service program using a statistical
technique to control for selection bias of the intervention is performed in
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Chapter 3. The results of this analysis sheds light on the effectiveness of the
intervention and indicate whether it is a good decision to increase the scale
of the program to a national level as planned by authorities. Additionally, the
results contribute not only to the international literature on the impact of
professional development programs of teachers but also to developing
countries’ efforts to increase teacher capacities through professional
development programs, particularly in areas with severe income inequalities.
The impact of training duration on the professional development programs
(Chapter 4)
The Peruvian teachers’ in-service program trains each teacher for three years.
The duration of the training is between 169–224 hours per year. This duration
is specified in the Ministry of Education's program manuals, but there is no
technical or substantive reason given as to why the program works with
teachers for that length of time.
Looking at the impact evaluation literature, little attention has been paid to
training programs and how long an optimal training program should be. Most
literature refers to the duration of labor training programs, which also
provides inconclusive results. Card et al. (2010), using a meta-analysis to
evaluate 97 studies of employment training programs, and McGuinness et al.
(2014), for job search skills and medium- to high-level skill courses, find that
long-term training programs are more effective. Vooren et al. (2018) provide
insights into optimal program length and state that programs that last
between 7–12 months seem to be more effective in the short term, though
their impact disappears in the long term. In contrast, Kluve, Schneider,
Uhlendorff, and Zhao (2007), in the German labor market, find a positive
impact on employment when the program lasts for less than 3 months (shortterm intervention). Additionally, Hujer, Thomsen, and Zeiss (2006) find a
negative effect on employment in programs that last for more than 6 months.
In terms of duration of teachers’ in-service programs, Yoon et al. (2008) and
Clewell, Campbell, and Perlman (2004) argue that a greater impact is expected
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when programs are sustained for a longer period of time. However, only
Supovitz and Turner (2000) offer an optimal training program length, finding
that behavioral changes in teachers occurred after receiving 80 hours of
intensive training under the Local Systemic Change (LSC) initiative10 delivered
around the USA. Beyond the findings of that study, there are no conclusive
results on the optimal length of training of similar programs.
Due to the importance of determining the optimal duration of the program in
order to maximize its positive impact on treatment groups, the third research
question related to optimal length of the Peruvian teachers’ in-service
program has been developed in Chapter 4. To answer this question, a duration
analysis for every year of intervention is performed. The aim is to find the
optimal duration by using a comparative analysis of one, two, and three years
of teacher treatment. The results of the analysis may contribute to the
literature on the length of training programs, especially in the educational
sector. From a local policy perspective, results will be informative for the
Peruvian government in terms of determining the optimal training length,
considering the scarcity of resources that Peru has for implementing
educational policies.
The differential impact of components of professional development
programs (Chapter 5)
Finally, upon further analysis of the Peruvian teachers’ in-service program,
one can observe that it consists of a clear set of interventions with three main
components, namely classroom visits, micro workshops, and update
workshops, each of which with different levels of exposure and
characteristics. If the overall effect of the intervention is positive, with
improvements in Math and Reading Comprehension, it is necessary to ask if
each component contributes equally to the final results of the intervention,

10

Teacher enhancement program financed by the National Science Foundation (NSF), which
intended to improve teacher practices in Science, Math, and Technology by founding training
programs based on research-based models (Supovitz and Turner, 2000).
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or whether there are differentiated impacts for each one.
Then, the fourth research question, which is related to the differential effects
of the in-service program components, allows this research to determine if
there is room for improvement in terms of the efficiency of the program,
especially in components that involve direct contact between coach and
teacher during working hours, i.e., on-the-job training. Contrary to the
literature that shows ambiguous results about the impacts of off-the-job
interventions on educational attainment, papers like Angrist and Lavy (2001),
Swinton, Scafidi, and Woodard (2012), and Bando and Li (2014) show that
interventions that require on-the-job training have a positive impact on
student achievement. In the labor market, Haelermans and Borghans (2011)
and Mason, O’Leary, and Vecchi (2012) find that on-the-job training programs
have a positive effect on employment and productivity.
Considering these findings, Chapter 5 examines the impact of the different
characteristics of the training components of the Peruvian teachers’ in-service
program. The chapter determines if some of these components align with the
definition of on-the-job training, and if so, to analyzes the differential impact
of these components on educational performance.
From a policy perspective, the results of the evaluation in Chapter 5 may
facilitate the Peruvian government’s policies aimed at improving the
efficiency of the program. The results can inform policymakers which
components have no effect on learning outcomes and which do, hence
indicating how to reduce, or even eliminate, certain components while
increasing the frequency of those that do have an impact.
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1.3 Data
Chapters 3 to 5 use cross-sectional data on primary schools in Peru. These
schools participated in the Census student assessment ECE, which reports
results using a “Rasch model”11. The results were obtained via a test designed
to assess the performance level in Reading Comprehension and Math of
children in the second grade of elementary school. ECE also contains variables
related to school characteristics and information on other public programs
(usually nutritional and cash-transfer programs) that intervene at schools.
Data on the teachers who participated in the Peruvian teachers’ in-service
program were obtained from the information and management system for
improving learning SIGMA. This system includes information on the degree of
urbanity, management of schools, teachers’ experiences, and progress in
coaching sessions and workshops, all of which are parts of the program. This
research uses also the Ministry of Inclusion’s Poverty Map, which provides
information about poverty, rurality, and malnutrition of territories at a district
level.
Table 1 presents the relevant variables of the study, their source of
information, and how they are included in the model used in Chapters 3 to 5.
Student achievement (Yit) is presented as the dependent variable, school (Xit)
provides information on the treated school, and (Zi) includes a group of
control variables that influence student achievement. The final group of
variables is comprised of level of rurality; school type (multigrade or full-grade
school); poverty; participation in other social programs such as JUNTOS, which
is a conditional monetary incentive program; CRECER, the program aimed at
improving food and nutrition practices; and the level of malnutrition.
One of the research objectives of this study is to discriminate between urban

11

The Rasch model, usually used on educational tests, is based on the statistic methodology
called Item Response Theory. This model obtains the probability of each response as a
function of student abilities and the item difficulty. It´s used to measure the students results
in PISA exam.
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and rural environments. As such, the sample is differentiated between urban
full-grade schools and rural, usually multigrade, schools (because of the
scarcity of students) across the country. This sample allows the thesis to make
inferences about the results of the program in both types of public schools
involved.
This thesis uses different subsamples depending on each chapter’s objective.
The largest samples used for multigrade schools contain approximately 4,000
treated schools and 16,000 untreated schools. For full-grade schools, the
largest samples are 337 treated schools and 6,000 untreated schools.

Table 1: Data variables

Variables

Data Base Source

Description

Level

ECE

Score

SIGMA

Dummy

School

ECE

Dummy

School

Yit

Student
achievement

Xit

Schools

Z1

Rural

Z2

Poverty (district
level)

Inclusion Ministry
Poverty Map

Percentage of
poor people

District

Z3

Malnutrition
(district level)

Inclusion Ministry
Poverty Map

Percentage of
malnourished
people

District

Z4

CRECER
(nutrition
program)

ECE

Dummy

School

Z5

JUNTOS
(cash transfer
program)

ECE

Dummy

School
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Student-school

1.4 Outline
The thesis is comprised of six chapters. Chapter 1 describes the aims and
contributions of the thesis and specifies the main research questions.
Chapter 2, taking as a starting point the studies of Kennedy (1998) and Yoon
et al. (2008), reviews the literature on the effects of professional
development programs on student achievement over the last 20 years (1995–
2015) in an effort to update the literature on the topic. The review looks for
differences in the impact of the programs depending on the length of training,
type of intervention (pedagogical or content-based), and degree of urbanity
(urban vs. rural). Some of those aspects for the Peruvian experience,
particularly training duration and intervention type, are further analyzed in
Chapters 3 to 5.
Chapter 3 evaluates the impact of the Peruvian teachers’ in-service program
on second-grade students’ achievement in Math and Reading
Comprehension, expecting to find a positive impact when controlling for
student characteristics. This evaluation contributes to the international
review of the impact of professional development programs delivered in
developing countries and contributes to the decision-making process on the
program in Peru.
Chapter 4 assesses whether the positive impact of the Peruvian teachers’ inservice program is sustained over time, both in Math and Reading
Comprehension, when teachers receive the training consecutively for more
than one year. Results will be informative in allowing the Peruvian
government to decide the optimal exposure time to the program. These
results can also be used to contribute to the literature on the length of training
programs.
Chapter 5 assesses separately each of the Peruvian teachers’ in-service
program components to determine if the contribution of these components
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to the overall impact of the program is homogeneous, or whether it is possible
to desist from any of them and achieve the same positive impact on students.
This finding may facilitate Peruvian government’s policies in improving the
efficiency of the program by reducing or eliminating any of the unnecessary
components.
Finally, Chapter 6 presents the conclusions on the findings of the previous
chapters. These findings include the policy implications, especially for
governments expecting to introduce this kind of intervention in rural
environments. This chapter also determines whether the intervention is cost
effective in comparison with other public educational interventions delivered,
not only by the Peruvian government, but also by policymakers in other
countries.
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Chapter 2: Professional development programs and
their effect on student achievement: A systematic
review of the evidence
“A teacher affects eternity; he can never tell where his influence stops.”
―Henry Brooks Adams

This chapter is based on Carrillo, C., Maassen van den Brink, H., and Groot, W.
(2016). Professional development programs and their effects on student
achievement: A systematic review of evidence. TIER WORKING PAPER SERIES.
TIER WP 16-03.
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2.1 Introduction
The effectiveness of professional development programs is controversial.
While some studies have found positive results (Kennedy, 1998; Yoon et al.,
2008; Darling-Hammond et al., 2009), others have found negative results
(Jacob and Lefgren, 2004; Chingos and Peterson, 2011). Internationally, after
the No Child Left behind Act highlighted the professional development
program’s importance as a way of improving student achievement, and in
Peru, after the PELA program implemented the teachers’ in-service program
based on a criterion of prioritizing intervention in rural vulnerable schools, it
is clear that there is a need for further research on the subject.
Professional development is a concept used to describe systematic
interventions that are part of national or local plans aimed at improving
teachers’ ability to understand instructional strategies based on scientific
research and using technology to improve classroom development (No Child
Left behind Act, 2001; Glatthorn, 1995). This method of improving teacher’s
skills and knowledge includes a wide range of methodologies and tools that
can take the form of conferences, workshops, school-based activities, and
personal coaching (Loucks-Horsley and Matsumoto, 1999).
Two important studies that have attempted to systematically analyze the
relationship between professional development and student achievement are
Kennedy (1998) and Yoon et al. (2008). These studies used a rigorous
methodology, similar to that of the What Works Clearinghouse (WWC)
Evidence Standards12, which considers, among other concerns, the effect size
of the impact on student achievement, experimental or quasi-experimental
designs, and the reliability of the data.
These reviews conclude that effective interventions have the following
characteristics: a focus on teachers’ knowledge of the subject, sustainability

12

US. Department of Education’s standards.
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over time and intensity, and an emphasis on teachers’ experiences in the
classroom. However, since the last systematic review of evidence by Yoon et
al. (2008), which covers papers written up to 2006, there has been no study
of recent findings of the literature on professional development programs,
which suggests that current findings are outdated.
This chapters’ objective is to review literature on professional development
programs over the last 20 years (1995–2015), including studies in both
developed and developing countries. These findings will contribute to the
current literature and allow governments to support the implementation of
teacher training programs with the ultimate goal of improving educational
performance, especially in areas with high income inequalities.
The outcome measures used in this review are student achievement in
Reading Comprehension and Math with a focus on primary and secondary
schools. Particular attention is paid to the characteristics of professional
development programs in terms of the length, training content, and degree
of urbanity. Degree of urbanity has commonly been neglected in previous
systematic reviews.
This chapter is structured as follows. Section 2.2 describes the search strategy
and the inclusion criteria for the selection of studies included in the research.
This Section includes the description of the review process and the reasons to
include the chosen studies in the final list of papers.
Section 2.3 describes the characteristics of the studies found and, following a
systematic review, generates information on the impact of these programs on
student achievement. Special emphasis will be given to differentiating the
effect of these interventions by subject, the training content, the duration and
the urban-rural environment in which the program is implemented. Finally,
Section 2.4 offers conclusions and discusses the main findings of the analysis.
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2.2 Method
2.2.1 Search strategy
This chapter focuses on empirical studies that assess the quantitative impact
of professional development programs on student achievement using a
systematic approach. The search strategy of this chapter is based on existing
analyses conducted on professional development programs and their
impacts, such as those of Kennedy (1998), Cohen and Hill (2000), Garret et al.
(2001), Fishman et al. (2003), Yoon et al. (2007), and Yoon et al. (2008),
because the results of these studies are based on the use of rigorous
methodology.
One key consideration in previous reviews and in this thesis as well is the
inclusion of studies with high internal validity based on randomized controlled
trials or quasi-experimental studies13. Quasi-experimental studies are
important because most programs usually encounter issues of selection bias
(selection of schools on the basis of students’ academic or socioeconomic
level (Jacob and Lefgren, 2002)) or selection of teachers to classrooms based
on unobserved student or teacher characteristics (Harris and Saas, 2011).
The first stage of this systematic literature review used electronic databases
to find empirical studies from the last 20 years (1995–2015) on professional
development. The following databases were used: JSTOR, EBSCOhost,
Education Resources Information Center (ERIC), Science Direct, and ProQuest. To limit the search to relevant topics, the keywords “professional
development”, “in-service training”, “student achievement”, as well as
related combinations of those terms, were used. As a result of this search,
2,247 potential papers were found. The next stage involved reading the
abstracts and selecting papers focused on assessing the quantitative impact

13

As stated by Gertler et al. (2011), the most effective way to determine impact is by using
randomized controlled trials. Well-implemented quasi-experimental studies are also a
possibility to establish the unbiased impact of in-service training on student achievement.
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of professional development programs on different outcomes. As a result, 69
potential papers were selected.
In the third stage, papers from the list of 69 potential papers, namely papers
that focus specifically on the quantitative impact on student achievement,
were selected. This selection reduced the sample to 12 papers. A further
group of 13 papers, obtained from the selected papers bibliography, was
added at this stage. As such, this stage brought this study’s sample to a total
of 25 papers.
In the fourth stage, the 25 chosen papers were assessed based on their ability
to meet the inclusion criteria. These criteria were based on those developed
by Van Klaveren and De Wolf (2014) and on the guidelines of the Campbell
Collaboration.14 The inclusion criteria thus guaranteed the quality and
reliability of the information. To meet the inclusion criteria, studies had to do
the following:
• Consider student achievement (Reading Comprehension, Math,
Science, etc.) as the dependent variable (Inclusion criteria I).
• Have a clear and rigorous quantitative methodology that identifies the
relationship between professional development and student
achievement. This methodology entails the use of Randomized Control
Trials (RCT) or quasi-experimental designs that show the equivalence
of observables between the control and the intervention group
(Inclusion criteria II).
• Include papers that have been published and previously passed a peer
review (Inclusion criteria III).

14

Non-profit organization whose aim is to give advice governments about the effects of
interventions in social sectors by the use of evidence-based analysis.
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• Be clear of data issues that may bias the results of the study
(particularly sample size) (Inclusion criteria IV).
The following 12 papers from the previous list met the four inclusion criteria
(strict sample): Angrist and Lavy (2001), Jacob and Lefgren (2004), Bressoux,
Kramarz, and Prost (2008), Swinton, Scafidi, and Woodard (2012), Telese
(2012), Rosangela Bando and Xia Li (2014), Harris and Saas (2011), McCutchen
et al. (2002), McGill-Franzen, Allington, Yokoi, and Brooks (1999), Garet et al.
(2008), Garet et al. (2011), and Glazerman et al. (2010). Additionally, a further
9 studies met all criteria except Inclusion Criteria II: Hasan Ünal, Demir, and
Kilic (2011), Podhajski, Mather, Nathan, and Sammons (2009), Bacolod and
Tobias (2006), Batista Gomes-Neto and Hanushek (1994), Glewwe, Kremer,
Moulin, and Zitzewitz (2004), Anderson (2000), Monazza (2003), Saxe,
Gearhart, and Nasir (2001), and Cohen and Hill (2000). These 9 papers are also
considered on the final list of papers because they provide information on the
sign and the expected impact of professional development programs on
student achievement.
The four stages of the search strategy are summarized in Table 2
Table 2: Description of the systematic review process
Tool

Number of papers

First stage

Prescreening

2,247

Second stage

Reading abstract and determining
quantitative impact

69

Impact on student achievement (a)

12

Other papers – additional analysis (b)

13

Total (a+b)

25

Inclusion criteria I,II,III,IV –
Strict sample (c)

12

Inclusion criteria I,III,IV – (d)

9

Total (c+d)

21

Stages

Third stage

Fourth stage
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2.2.3 Summary of studies included
Table 3 shows the final list of 21 papers obtained in the four-stage analysis,
which includes the use of the inclusion criteria. Data are shown on the
author(s), the subject (Math/Reading/other), the grades, the degree of
urbanity (urban/rural), the country’s level of development, the focus of
training (pedagogical or content-based), the research design used, the
duration of the training, the quantitative impact (with standard deviations in
parenthesis), and its meeting of the inclusion criteria.
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Angrist and
Lavy (2001)

Jacob and
Lefgren
(2004)

Bressoux,
Kramarz,
and Prost
(2008)

1

2

3

N°

Authors

Elementary
Elementary

Math

Reading

Elementary

Reading

Elementary

Math
Elementary

Elementary

Math

Reading

Elementary

Reading

Elementary

Math
Elementary

Elementary

Math

Reading

School
Level

Subject

National

National

Urban

Urban

Urban

Urban

Urban

Urban

Urban

Urban

Degree
of
urbanity
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Developed

Developed

Developed

Developed

Developed

Developed

Developed

Developed

Developed

Developed

Economic
environment

Contentbased
Contentbased

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Type of PD

Regression
discontinuity
Instrumental
variable
Instrumental
variable

Regression
discontinuity

Regression
discontinuity
Regression
discontinuity

PSM

DiD

Difference-indifference (DiD)
Propensity score
matching (PSM)

1 year

1 year

3 years

3 years

3 years

3 years

240
hours
240
hours
336
hours
336
hours

Methodology of Duration
analysis
of PD

-0.007*
(0.022)
0.241*
(0.091)
0.048
(0.077)

-0.020*
(0.01)

0.46*
(.075)
0.228*
(0.082)
0.616*
(0.080)
0.178*
(0.096)
-0.021*
(0.01)
0.005
(0.026)

Impact

Table 3: Impact assessment studies related to professional development programs in Math and Reading
Comprehension

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

Inclusion
criteria

6

Middle

Telese
(2012)

Math

Middle

Math
Middle

Middle

Math

5

Math

Middle

Economic
s

Swinton,
Scafidi, and
Woodard
(2012)

Elementary

Elementary

Reading

Math

Elementary

Math

Hasan Ünal,
Demir, and
Kilic (2011)

School
Level

Subject

4

N°

Authors

National

National

National

National

National

National

National

National

Degree
of
urbanity
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Developed

Developed

Developed

Developed

Developed

Developing

Developed

Developed

Economic
environment

T test
T test

Pedagogy
Contentbased

N/A

N/A

N/A

Multiple
regression
Pedagogy

N/A

Multiple
regression

Contentbased

16
hours

N/A

1 year

1 year

Fixed effects

Analysis of
variance (ANOVA)

PSM

PSM

Methodology of Duration
analysis
of PD

Pedagogy

N/A

Contentbased
Contentbased

Type of PD

-3.25***

-3.50***

0.49*
(0.78)

13.07*
(0.66)

0.0571***
(effect
size)

Show
means

0.237*
(0.101)
0.053
(0.085)

Impact

I, III, IV

I, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, III, IV

I, II, III, IV

I, II, III, IV

Inclusion
criteria

11

10

9

8

7

N°

Bacolod
and Tobias
(2006)
Batista
GomesNeto and
Hanushek
(1994)

Harris and
Saas (2011)

Podhajski,
Mather,
Nathan,
and
Sammons
(2009)
Rosangela
Bando and
Xia Li
(2014)

Authors

Elementary

Elementary

Portugue
se

Math

Middle

Math

Elementary

Elementary

Math

Reading

Middle

Elementary

Reading

Reading

Elementary

Middle

Math

Reading

School
Level

Subject

Rural

Rural

National

Urban

Urban

Urban

Rural

Rural

National

Degree
of
urbanity
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Developing

Developing

Developing

Developed

Developed

Developing

Developed

Developed

Developed

Economic
environment

Contentbased

Contentbased

N/A

Contentbased
Contentbased

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Type of PD

VAM

30–50
months

30–50
months

N/A

50
hours
50
hours

200
hours

Instrumental
variable
Instrumental
variable
Instrumental
variable
Semi parametric
hierarchical
regression
Value-added
modeling (VAM)

1 year

1 year

N/A

T test

T test

T test

Methodology of Duration
analysis
of PD

2.111*
(t=2.06)

2.021*
(t=1.98)

0.102
(0.456)

-0.0002

0.0030***

0.73*
(0.58)

Show
means

Show
means

-10.68***

Impact

I, III, IV

I, III, IV

I, III, IV

I, II, III, IV

I, II, III, IV

I, II, III, IV

I, III, IV

I, III, IV

I, III, IV

Inclusion
criteria

Elementary
Elementary
Middle
Middle
Middle
Middle

Math

Reading

Math

Math

Reading

Reading

Reading

Reading

Anderson
(2000)

Monazza
(2003)

McCutchen
et al. (2002)

McGillFranzen et
al. (1999)

13

14

15

16

Pre-school

Pre-school

Elementary

Math

12

N°

Glewwe,
Kremer,
Moulin, and
Zitzewitz
(2004)

School
Level

Subject

Authors

Urban

Urban

National

National

National

National

Urban

Urban

Rural

Degree
of
urbanity

49

Developed

Developed

Developing

Developing

Developing

Developing

Developing

Developing

Developing

Economic
environment

Pedagogy

Pedagogy

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Type of PD

Experimental
design

DiD

Instrumental
variable
Instrumental
variable
Instrumental
variable
Instrumental
variable

OLS

OLS

DiD

30
hours

100
hours

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Methodology of Duration
analysis
of PD

0.66
(effect
size)

0.39***
(effect
size)

0.157*
(2.931)
0.119*
(3.117)
-0.805*
(-3.49)
0.251
(0.47)
1.079
(1.39)
-0.467
(-0.5)

-0.023
(effect
size)

Impact

I, II, III, IV

I, II, III, IV

I, III, IV

I, III, IV

I, III, IV

I, III, IV

I, III, IV

I, III, IV

I, III, IV

Inclusion
criteria

Saxe,
Gearhart,
and Nasir
(2001).

Garet et al.
(2011)

Garet et al.
(2008)

Cohen and
Hill (2000)

Glazerman
et al. (2010)

17

18

19

20

21

N°

Authors

Elementary

Elementary

Math

Math

Elementary

Math

Elementary

Elementary

Reading

Reading

Middle

Elementary

Math

Math

Elementary

Elementary

Math

Math

School
Level

Subject

Urban

Urban

Urban

Urban

Urban

Urban

Urban

Urban

Urban

Degree
of
urbanity
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Developed

Developed

Developed

Developed

Developed

Developed

Developed

Developed

Developed

Economic
environment

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Pedagogy

Contentbased
Contentbased

Pedagogy

Type of PD

2 years

1 year

Experimental
design
Experimental
design

1 year

OLS

60
hours

48
hours

Experimental
design
Experimental
design

58
hours

60
hours
60
hours
60
hours

Experimental
design

ANOVA

ANOVA

ANOVA

Methodology of Duration
analysis
of PD

I, II, III, IV

0.08
(effect
size)

0.2*

-0.1

0.1*

I, II, III, IV

I, II, III, IV

I, III, IV

I, II, III, IV

I, II, III, IV

-0.01
(effect
size)

0.03
(effect
size)

I, III, IV

I, III, IV

I, III, IV

Inclusion
criteria

4.1*

4.73*

6.17*

Impact

School
Level
Elementary
Elementary

Subject

Reading

Reading

Urban

Urban

Degree
of
urbanity

Developed

Developed

Economic
environment

Pedagogy

Pedagogy

Type of PD
1 year
2 years

Experimental
design
Experimental
design

Methodology of Duration
analysis
of PD

0.11*

0.01

Impact
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Note: Effect size refers to the difference in means between the beneficiaries and control group divided by the standard
deviation of the control group. *, **, and *** refer to being statistically significant at 10%, 5%, and 1% level of significance,
respectively. N/A means “not available”.

N°

Authors

I, II, III, IV

I, II, III, IV

Inclusion
criteria

Table 4 shows that of the 21 studies, a total of 47 potentially different results
are obtained (one study can include several results given their multiple
analyses). 26 of these results are related to Math, and 19 are related to Reading
Comprehension. In terms of school level, 32 results refer to elementary schools,
13 refer to middle schools, and 2 refer to pre-school. Most of the estimates (35)
assess the impact in developed countries, and only 12 estimates study
developing economies. In terms of degree of urbanity, 26 estimates focus on
urban areas, 16 have a national coverage, and 5 study rural areas. Additionally,
21 estimates examine programs of over 60 hours in length, 10 study programs
of 30–60 hours in length, and only 2 of them analyze programs of less than 30
hours in length. Finally, 12 estimates examine content-based programs, while
26 estimates study pedagogical interventions.
Table 4: Description of the estimates of the selected studies
Subject

Total
Strict
Sample

Math

Reading

Other

Preschool

Elementary
schools

Middle
schools

Developed

Developing

26

19

2

2

32

13

35

12

12

14

1

2

20

5

26

1

Degree of urbanity

Total
Strict
Sample

Economic
environment

School Level

Duration of PD

Type of PD

Urban

Rural

National

Less than
30 h

30–60 h

More
than 60 h

Contentbased

Pedagogy

26

5

16

2

10

21

12

26

20

0

7

2

5

18

7

20

To illustrate the importance of taking studies from a new window of 20 years to
ensure the systematization of the impact of professional development
programs, Figure 7 presents a histogram of the years of publication of the
articles in Table 3.
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Figure 7:Number of papers from the four-step analysis by year of publication
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As noted, half of the articles in Figure 7 were not considered by Yoon et al.
(2008), whose period of analysis covers until 2005. At least 10 studies have been
conducted since 2005, allowing this thesis to obtain updated data on the impact
of professional development programs on student achievement.

2.3
Findings: The impact of professional development programs on
student achievement
The main results obtained from the analysis of the 21 studies selected in Table
3 are summarized in Table 5. It is worth noting that, independently of the focus
and characteristics of the training, 51% of the estimates provide positive and
significant results, contrary to the 15% of studies that offer negative and
significant results. These findings illustrate that it is likely that professional
development programs have a positive impact on student achievement. About
the size of the effects in the systematic analysis, for those studies that show
impacts in the form of effect size, the effects range from 0.05 standard deviation
(Swinton, Scafidi, and Woodard, 2012) to 0.39 standard deviation (McCutchen
et al., 2002).
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Table 5: Description of the study estimates by results
Significant results

Subject

School Level
Degree of
urbanity
Economic
environment
Type of PD
Duration of
PD
Subject –
Type of PD

Math
Reading
Other
Pre-school
Elementary school
Middle school
Urban
Rural
Developed
Developing
Content-based
Pedagogy
Less than 30 hours
30 to 60 hours
Exceed 60 hours
Math – Content-based
Math – Pedagogical
Reading – Contentbased
Reading – Pedagogical

Positive
15
7
2
1
19
4
15
3
18
6
8
13
1
5
13
7
6
0

Negative
5
2
0
0
3
4
3
0
6
1
1
5
0
0
3
1
3
0

6

2

Not significant
results
Positive Negative
2
4
8
2
0
0
1
0
6
4
3
2
4
4
1
1
7
4
3
2
2
1
5
3
1
0
3
2
3
2
0
0
0
3
2
1
5

0

Total
26
19
2
2
32
13
26
5
35
12
12
26
2
10
21
8
12
3
13

Specific results obtained from the previous table discriminating the sample in
terms of subject, school level, degree of urbanity, economic environment,
duration and type of professional development can be summarized as follows:
§
Subject: There is more evidence of a positive effect of professional
development programs on Math than on Reading Comprehension. 58% of the
estimates that focus on student’s Math performance find that the impact of
teacher training is positive and statistically significant. However, only 37% of the
estimates find the same positive and statistically significant results on student’s
Reading Comprehension performance.
§
School level: There is more evidence of a positive effect of professional
development programs in elementary schools than in middle schools. 59% of
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the estimates on elementary school find a positive and significant impact.
Middle school results do not display a clear trend. 30% of the estimates find
positive and significant effects, but a similar percentage shows negative and
significant results. In the case of pre-schools, there is not enough information to
generate any evidence.
§
Degree of urbanity: There are no differences between the effect of
professional development programs in rural and urban schools. Even though
there is a small difference between positive and significant impacts in rural
(60%) and urban (58%) schools, considering the small sample for rural areas (5
estimates compared to the 26 in urban schools), it cannot be concluded that the
impact is different.
§
Economic environment: Similar to the degree of urbanity, there is
almost the same proportion of evidence of a positive and significant effect of
professional development programs in developed and developing economies.
51% and 50% of the estimates found positive and significant effects in
developed and developing economies, respectively.
§
Type of professional development program: There is more evidence of
a positive effect of content-based programs than for pedagogical ones.
Considering Kennedy’s (1998) classification of teacher training15, 67% of
estimates that review the effect of content-based professional development
programs find a positive and significant effect on student achievement. On the
other hand, only 50% of the estimates for professional development programs
intended to improve pedagogical skills find a positive and significant effect.

15

Kennedy (1998) developed a classification of teacher training based on the content of the
programs: (I) groups focused on teacher behaviors applying to all school subjects; (II) groups
focused on teacher behaviors applying to a particular subject; (III) groups focused on
pedagogical explanations of how the students learn and (IV) groups focused on teachers’
learning, leaving them to develop their own teaching practices. This paper classifies groups I and
II as “content-based” and groups III and IV as “pedagogical”.
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§
Duration of the professional development program: Long-term
professional development programs seem to have a more significant impact.
62% of estimates that assess the effect of professional development programs
of over 60 hours in length find positive and significant results. This finding is 12
percentage points higher than the programs that are of less than 60 hours.
§
Professional development type and subject: There is more evidence of
a positive effect on Math using a content-based program than a pedagogical
one. 88% of the estimates find positive and significant results for a contentbased program, whereas 50% of the estimate find the same results when the
program is focused on pedagogy. In Reading Comprehension, the opposite
occurs: there is no positive estimate when the program is content-based,
whereas 46% of estimates show positive results when the program is focused
on pedagogical explanations.
In terms of robustness, when previous findings are compared to the analysis
that only considers the strict sample (12 papers), results are similar across
variables (subject, school level, degree of urbanity, type of professional
development and duration of the training)16.
2.4

Conclusion

A systematic review of literature on the effectiveness of professional
development programs on student achievement has been carried out in this
chapter. Independent of the characteristics of the training, 51% of the estimates
find positive and significant results, allowing this thesis to conclude that teacher
training programs tend to have a positive impact on student achievement.
Other findings also reveal that the probability of having positive impacts on
student performance can be increased depending on certain characteristics of

16

In the case of the variable “Economic environment”, in the only study examining developing
economy in the strict sample, there is a positive and significant effect. However, this result
cannot be used to compare with results given by the analysis on developed economies (26),
where 50% of results are positive and significant.
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the programs. Firstly, positive results are more likely when the intervention
focuses on improving students’ Math levels than when it focuses on improving
Reading Comprehension, which supports Boyd et al.’s (2009) findings on the
significant impact of in-service programs on primary teachers when
emphasizing Math training. Secondly, the content of the training is important,
and so programs that enhance teachers’ knowledge of the subject (contentbased programs) show in 67% of the papers´ estimates positive results, whereas
50% of the papers´ estimates on programs intended to improve teachers’
pedagogical skills have significant positive impacts. These confirmed the
findings of Kennedy (1998); Hill, Rowan, and Loewenberg (2005), and Boyd et
al. (2009), who argue that more significant impact on student achievement can
be observed from programs that provide teachers with general guidance on the
curriculum and training for a specific subject. However, when classifying the
impact on the subject depending on the type of intervention (content-based or
pedagogical), content-based programs have a more significant impact on Math
performance, while the use of pedagogical programs has a greater impact when
the aim is to improve students’ achievement in Reading Comprehension. The
explanation of this can be found in Carpenter et al. (1989), who find that
content-based programs focused on Math provide teachers with the least
information on what to do in their classrooms and instead of that provide
specific information about the mathematical content to be taught and how
students understand that content, which maximizes the impact on students.
In terms of the length of the training, more effective results are obtained when
programs are sustained for a longer period of time (+60 hours), a finding that is
supported by a significant amount of the literature on the impact of training in
the educational sector (Kennedy, 1998; Yoon et al., 2007; Yoon et al., 2008;
Clewell et al., 2004; Navarro and Verdisco, 2010) and the labor sector (Card et
al., 2010; McGuinness et al., 2014). In spite of this body of research, none of the
papers chosen in the systematic review show evidence on an optimal training
duration. However, Supovitz and Turner (2000) show that for professional
development programs under the framework of the Local Systemic Change
(LSC) initiative, after 80 hours of intense training there are changes in the
behavior of teachers.
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Finally, contrary to what has been found by Podhajski, Mather, Nathan, and
Sammons (2009), the degree of urbanity of professional development
interventions appears not relevant to their impact on student performance. This
literature review expected to find differences due to the huge inequalities in
education between urban and rural areas and developed and developing
countries, but the studies included in the review have found that training
programs have a similar impact when implemented in different locations.
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Chapter 3: The effects of in-service teacher training
programs on primary-school student achievement
“Love is a better teacher than duty.”
―Albert Einstein

This chapter is based on Carrillo, C., Maassen van den Brink, H., and Groot, W.
(2017). The Peruvian teacher in-service training program and its effects on
student achievement. TIER WORKING PAPER SERIES. TIER WP 17-14.
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3.1 Introduction
The first research question developed in this study was addressed by updating
the literature with the latest findings regarding the impact of professional
development programs on student achievement. In addition to illustrate the
greater probability of obtaining positive impacts on student performance when
using these programs, the review suggests that content-based programs have a
more significant impact than pedagogical ones, and that a combination of Math
content-based programs and Reading Comprehension pedagogical programs
may increase the probability of positive results. Furthermore, although there
are no data on the optimal training length, the findings show that better results
are obtained when programs are sustained for a longer period of time (+60
hours). In terms of the differing impact on urban and rural environments, this
overview does not provide conclusive results due to the lack of data in Chapter
2 on rural programs.
This lack of conclusive information on the urban/rural impact is a more pressing
issue when public policy advice is needed for governments, such as that in Peru,
who are investing in large-scale rural intervention, which occupies a key
component of their educational budgets. After a decade prioritizing enrollment
rates with considerable success, with rates from 54% to 88.4% of coverage for
pre-school, 93% to 93.4% for primary schools, and 69% to 83.0% for secondary
school from 2001 to for 201617, the educational sector’s priorities in Peru have
changed. In 2016, 58% (US$ 4.8 billion) of the Peruvian educational budget was
given to the PELA Strategic program. This budget included the growth of the
PELA’s in-service training interventions, which during 2016 covered 8,726
schools nationwide. These interventions have been implemented without any
quantitative impact evaluation.

17

These findings consider attendance at the official age and do not consider those who study
later.
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In Peru, there is a consensus on the importance of teacher training programs as
a way to improve student performance in multigrade (usually rural) schools,
particularly when the national student achievement results vary by almost 37
percentage points compared to full-grade schools in Reading Comprehension
and 17 percentage points in Math (ECE, 2015). However, because there was no
quantitative analysis for the 2009–2012 period, when the focus of the in-service
training was different, this consensus is not based on an analysis of the evidence
from similar programs in Peru or comparable countries. As Rodriguez, Sanz, and
Soltau (2013) point out, the in-service program has been in operation since 2008
without a logical framework that would allow an evaluation of its design and
implementation. Therefore, it is impossible to judge its effectiveness.
This chapter’s objective is to assess the impact of the Peruvian teachers’ inservice professional development program on second grade students’
achievement in Math and Reading Comprehension across multigrade and fullgrade public schools. These subsamples allow this chapter to differentiate the
program’s impact across a range of contexts. The results may determine the
effectiveness of the intervention, and whether it is a good decision to increase
the scale of the program to the national level (nowadays it only covers part of
the potential population). Additionally, the results will contribute to the
empirical evidence already collected and described in Chapter 2, particularly
studies on interventions implemented in areas of high income inequality.
Data from second graders, including results, student characteristics, and school
characteristics are available because the Peruvian Ministry of Education has
been collecting them annually since 2007 with the ECE, the Information and
management system for learning improvement (SIGMA), and with the Ministry
of Inclusion’s Poverty Map (see also Chapter 1).
By using government data from 2014 and propensity score matching to account
for differences in program enrollment, this chapter expects to find that the
teacher training program has a positive impact on student achievement when
controlling for the characteristics of the student environment, such as rurality,
poverty, nutrition level, etc.
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This chapter is structured as follows. Section 3.2 describes the theoretical
framework of in-service professional development programs, which includes a
description of similar programs delivered in North and South America. Section
3.3 describes the Peruvian teachers’ in-service program. Special attention is
given to the background of the program and the targeting criteria in the
selection of beneficiaries, since this will be relevant for the definition of the
evaluation methodology. Section 3.4 outlines the data and descriptive statistics.
Section 3.5 discusses the design and empirical results, while testing for
robustness. Section 3.6 concludes the chapter.

3.2 Literature
To understand the impact of professional development programs on student
achievement, it is first necessary to understand the causal relationship between
teachers’ knowledge acquired through professional development and student
results. This research uses a model based on Yoon et al. (2008) 18 (see Figure 8),
which is consistent with a number of existing models (Kennedy, 1998; Cohen
and Hill, 2000; Garet et al., 2001; Fishman et al., 2003; Guskey and Sparks, 2004;
Bando and Li, 2014). This model assumes that the effects of professional
development programs on student performance are mediated by how teachers
incorporate knowledge (content-based or pedagogical skills) and reproduce
them for students (Yoon et al., 2008).

18

This process is based on Kennedy (1998) proposal on how the in-service programs affect the
student achievement.
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Figure
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Based on Yoon et al. (2008)

Figure 3.1 suggests that professional development may affect student
performance in three ways. Firstly, professional development programs in the
form of in-service training programs, focusing either on improving pedagogical
skills or subject content, improve teachers’ knowledge, skills, and motivation.
Secondly, mediation through a clear curriculum and structured process, better
knowledge, skills and motivation improve teaching. Third, improved teaching
generates higher results on student achievement tests.
As noted in Figure 8, the only way to guarantee the final result is to assume that
the training will have a direct effect on teachers’ knowledge and behavior at an
individual level before having an impact on classroom teaching practices.
Caulfield-Sloan & Ruzicka (2005), Tienken (2003), and Borko (2004) argue that it
is possible to observe the relationship between teacher training and future
behavior. Additionally, Araujo et al. (2016) for Ecuadorian schools, discovered
using the Classroom Assessment Scoring System (CLASS), that one standard
deviation in teacher classroom effectiveness has an impact of 0.11 standard
deviation on student outcomes in Language and Mathematics. Finally, Metzler
and Woessmann (2012), using a Peruvian sixth-grade dataset and a withinteacher within-student variation, found that one standard deviation in subjectspecific teacher achievement has a positive impact on student achievement of
approximately 10% of a standard deviation, and so there is a positive causal
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effect between teacher subject knowledge and student achievement.
Therefore, we expect to observe that teaching skills and better teaching
practices are related to students’ results.
To understand the Peruvian government’s decision to implement the program,
it is first necessary to discuss experiences with teacher’s in-service programs
previously executed in the USA, Latin America, and Peru that have served as
example to the Peruvian government. Firstly, the American Coaching and
Mentoring for Preschool Quality (CAMP Quality) implemented, from 2010 to
2011, an eight-month professional development program designed to improve
teachers’ interactions with children through video-based teacher self-reflection,
workshops, peer coaching, and expert coaching. Zan and Donegan-Ritter (2014)
suggest that this method has a positive impact on teacher-child interactions, as
measured by the Classroom Assessment Scoring System (CLASS).
Secondly, the Coaching Teachers for Emergent Literacy Program, developed in
Illinois, USA, intended to deliver skill-focused coaching to certified teachers
from public prekindergarten schools for one year. McCollum, Hemmeter, and
Hsieh (2013) found that this program had a positive effect on teachers’ use of
vocabulary and language comprehension skills.
Thirdly, the Ecuadorian “Si Profe” program, introduced in 2008 in primary and
secondary schools, included an annual educational support of 48 hours (eight 6hour sessions) on topics related to improving learning methodologies,
pedagogical leadership, and teacher feedback (Rodriguez, Sanz, and Soltau,
2013). Even though it was planned to expand this educational policy to the
whole country, there was no independent qualitative or quantitative evaluation
of its effects on student performance.
Lastly, the in-service teachers program implemented in the Brazilian state of
Ceará during 2015 that combined the use of support materials, personal
coaching and workshops that gave teachers benchmark information about
better teaching practices to improve their classroom effectiveness. Bruns et al.
(2018) using a randomized evaluation obtains that this program was able to
raise 1st-year secondary student results by 0.081 standard deviation in Math and
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0.047 standard deviation in Portuguese in the Ceará state student assessment.
About this type of programs in Peru, the first one was the ¨Comprehensive
Teacher Training Program (Aprendes). Implemented from 2003 to 2009,
Aprendes was an in-service teacher’ program implemented in two poor
Peruvian regions (San Martin and Ucayali) and included classroom-based
coaching, periodic workshops, teachers’ meetings to share experiences, and
visits to similar schools. Focused on rural multigrade primary schools, the
program benefitted over 16,577 students and 811 teachers. An assessment
conducted between 2004 and 2008 showed positive effects on students in the
first, third, and sixth grade in Reading Comprehension and Math (Bernhaum et
al., 2010).
Finally, another educational policy implemented in Peru was the ¨Project for the
Improvement of Basic Education¨ (Promeb), which was carried out in Piura
during 2003. Funded by the Canadian International Development Agency
(ACDI), the program included personalized support to teachers and principals of
selected schools, providing them with continuous training on pedagogical
techniques to improve their teaching practices. Alcazar and Guerrero (2011)
determined the program’s positive impact on third and sixth-grade students in
Reading Comprehension on the ECE exam. Although this evaluation was not
carried out controlling for other educational variables, the improved academic
achievement during 2003–2005 may be a sign of the positive impact of the
program.

3.3 Teachers’ Professional development program
The Peruvian “in-service training”, as part of the PELA, is a national program
whose objective is to improve the pedagogical practice of the teacher through
a systematic and permanent process of collaborative accompaniment between
the coach and the intervened teacher. (Ministry of Education- In-service
Program Protocol, 2014). It includes a training sequence (Figure 9) that starts
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with trainers, a group of specialized personnel19 in charge of a territorial
circumscription and responsible for training coaches and providing them with
technical and pedagogical assistance. Trainers should be educational
professionals with experience in teacher training (Rodriguez, Sanz, and Soltau,
2013). During the first years following the implementation of the program, the
selection of trainers (usually from local universities) was the responsibility of
regional governments. However, after two years of negative experiences with
the non-homogeneous quality of trainers, the Ministry of Education decided in
2012 to manage all contracts itself in order to have a similar baseline. As a result,
regional governments were responsible only for the next stages of the
programs: the selection, financing, and monitoring of coaches.
To be selected as a coach, one must meet a profile that includes certified
teaching experiences in full-grade and multigrade classrooms. Additionally, in
bilingual institutions, knowledge of the students' native language is also
required. Teachers will receive at least 140 hours of training per year (with
distance learning of approximately 220 additional hours) and this is done in
three workshops with a duration of 6 days each for full-grade schools coaches
and 5 days each for multigrade ones. Training includes certification of adult
learning methodologies or educational support (Rodriguez, Sanz, and Soltau,
2013).

19

Around 177 nationwide for 2014.

66

Figure 9: Training sequence to achieve learning outcomes
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Teacher
accompanied
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Based on update reports from the PELA (2013– 2016)

According to the protocol for 2013–2015 summarized in Table 6, the process
continues with pre-school and primary teachers being trained by coaches,
whose role is to provide pedagogical support (1 coach/15 teachers in full-grade
and 1 coach/8 teachers in multigrade schools (Ministry of Education (2012)).
The program is based on a three-year systematic approach containing three
types of activities, which together entail 169–224 training hours per year. These
training hours must be completed by each teacher for the teacher to be
considered “fully trained” (Ministry of Education-PELA Annex 2, 2015):
1.
Classroom visits, monthly visits where the coach observes the teacher
during lecture hours, intending to give feedback that improve the teachers’
skills. For the training, the coach uses an observational guide and a field
notebook to record teachers’ behavior in class.
2.
Micro workshops, consisting of monthly scheduled meetings between
the coach and a group of teachers to discuss more effective pedagogical
practices and to stimulate reflection on classroom experiences, according to
their own social and cultural context.
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3.
Update workshops, given by trainers two to three times a year
consisting of specialized training for teachers to update their knowledge linked
to various pedagogical topics of interest.

Table 6: Frequency and characteristics of in-service program activities (2013–
2015)
Activities

Frequency (yearly)

Contact (coach vs.
teacher)

Classroom
visits

Multigrade: 9 days (72 hours)
Full-grade21: 7 days. (35 hours)

Direct: One to one

Micro
workshops

Multigrade: 8 meetings (32 hours)
Full-grade: 7 meetings (14 hours)

Direct22:
Multigrade: 1 to 8
Full-grade: 1 to 15

Update
workshops

Multigrade: 3 meetings (120 hours)
Full-grade: 3 meetings (120 hours)

Indirect:
With the trainer
and not with the
coach.

Training20
Feedback on teacher
performance: critical
perspective (specific
skills training)
Share experiences
and discuss
pedagogical practices
(specific skills
training)
Update knowledge
linked to various
pedagogical subjects
(general training)

Source: Ministry of Education (2016)

In terms of the program’s completion rate, according to SIGMA for 2015 fullgrade school teachers received on average 100% of the planned classroom
visits, 98% of micro workshops, and 62% of update workshops. For multigrade
schools, teachers received on average 98% of classroom visits, 100% of the

20

According to McGuinness (2014), the training components can be categorized into three
groups depending to the content and focus of the program: i) previous work training; ii) general
training; and iii) specific skill training. The first two groups do not have a specific linkage to the
particular occupation, whereas the final group does.
21
The frequency of the full-grade elementary schools is considered. High schools’ frequency
increases.
22
It is considered “Direct” because the coach maintains contact with the teachers under his
responsibility.
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micro workshops, and 65% of update workshops. By 2015, a total of 23,668
teachers and 11,176 schools were treated by the program, which provides
sufficient data to determine the impact of the intervention.
Finally, and necessary in the methodology of the impact evaluation, is the
description of the decision-making process in allocating training. As stated by
Rodriguez et al. (2013) and the Ministry of Education-PELA Annex 2 (2015),
prioritization has changed in recent years. During 2008–2012, priority was given
to urban full-grade schools where ECE results were lower. Since 2013, the focus
has shifted towards rural and bilingual institutions. There, recent selection, and
that relevant for the present analysis, is based on the following criteria:
a) Equity: schools located in districts with extreme poverty (income quintiles
1 and 223);
b) Student achievement: districts with low levels of learning achievement on
the Student Evaluation Census (ECE); and
c)

Multigrade schools: multigrade, monolingual, and bilingual schools, which
are usually located in rural areas.

To determine the final list of schools, first the Ministry of Education selects
potential schools to be included in the training program based on the abovementioned criteria. Next, regional governments, together with their Local
Education Management Offices (UGEL), verify this information and establish a
potential list. Finally, Regional governments receive funding, and based on
budget restrictions and a discretionary decision, select the schools that will
receive intervention (See Figure 10).

23

Income quintiles defined by INEI (Statistics National Institute).
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Figure 10: Process of selecting the targeted schools
Targeting criteria
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Based on update reports of the PELA (2013–2016).

In analyzing this specific in-service training program, there are qualitative
studies on the program’s organization and delivery of the training like
Rodriguez, Sanz, and Soltau (2013) and a quantitative analysis of the impact on
students’ results during 2009– 2012, when the program focused on urban poor
schools with low ECE results. This impact evaluation was conducted by the
Ministry of Economics and Finance in 2013 and found a positive and significant
impact of 0.2 standard deviation in the average Rasch score in Math and 0.1
standard deviation in Reading Comprehension (Ministry of Economics, 2013).
However, since the Peruvian government’s priority shift in 2013 from urban
(full-grade) schools to rural and bilingual institutions, the above results should
only be considered as referential in comparison with the results of the new
impact evaluation that will be developed considering the new structure of the
program.
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3.4

Data and descriptive statistics

To conduct the impact evaluation, this study uses data from the following
sources:
1.

The census student assessment (ECE), which reports second graders’ results
using a “Rasch” model. Scores are classified into three levels of
achievement (Ministry of Education-PELA Annex 2, 2015):
§ Beginner level, which means that the student did not reach the expected
level of learning and struggles to answer the easiest questions of the
evaluation;
§ In progress, where the student does not achieve results expected for the
grade but is in the process of achieving these grades; and
§ Satisfactory, which means that the student achieved the results
expected for the grade.
The ECE also includes variables related to school characteristics, such as
whether the school is full-grade or multigrade, and whether other public
programs have intervened at the school (such as CRECER, a nutrition
program, and JUNTOS, a cash transfer program).

2.

Information and management systems for learning improvement (SIGMA),
which provides data on the school treated by the in-service program. This
data includes information about the progress of the coaching sessions and
workshops for each teacher involved in the program.

3.

The Ministry of Inclusion’s Poverty Map, with information about poverty,
rurality, and malnutrition at a district level.

Using the sources of information described above and summarized in the
variables detailed in Table 1 in Chapter 1, it is possible to define the treated
sample as public schools with teachers who receive in-service training, and the
control group as public schools who did not receive the same training. For 2014,
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it was possible to obtain information from 4,389 treated and 25,002 control
schools. Table 7 presents the descriptive statistics of both the treated and
control groups on output and control variables such as rurality, poverty,
extreme poverty, malnutrition, and multigrade schools.
As observed in Table 7, for Math and Reading Comprehension, the means of
student results are statistically similar (P-Value > 0.05 who indicates weak
evidence against the null hypothesis of equivalence), meaning that both the
treated and control groups obtain similar results on ECE tests. However, for the
control variables shown in Table 7, 90% of treated schools are located in rural
areas, which is higher than the percentage of rural schools in the control group
(71%). Poverty and extreme poverty illustrate similar trends. In a country with
high levels of poverty (20.7% in 2016) and inequalities between urban/rural
areas24, Table 7 confirms the differences between the treated and control group
schools. In both groups, the differences are positive and significant (60% poverty
and 30% extreme poverty in the treated sample versus 54% poverty and 24%
extreme poverty in the control group). In terms of nutrition levels, there is a
higher level of malnutrition (40%) in treated schools than in the control group
(35%). Finally, in terms of school type (multigrade/full-grade), the intervention
prioritizes multigrade schools. In all the control variables the P-Value ≤ 0.05
reject the null hypothesis of equality between the control variables and increase
the need for an appropriate technique that matches the samples and ensures
comparability within the evaluation.

24

In 2016, the differences in poverty levels between urban (13.9%) and rural areas (43.8%)
was still significant.
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Table 7: Sample characteristics of treated and control schools (2014)
Treatment
(n=4,389)

Control Group
(n=25,002)

Mean
Comparison

Mean

SD

Mean

SD

P-Value

Reading score

416.99

148.72

416.25

156.53

0.7720

Math score

498.14

72.74

498.42

69.72

0.8056

Rurality

0.90

0.29

0.71

0.45

0.0000

Poverty

0.60

0.22

0.54

0.23

0.0000

Extreme poverty

0.30

0.19

0.24

0.18

0.0000

Malnutrition

40.26

15.96

35.63

15.69

0.0000

Multigrade school

0.56

0.49

0.39

0.49

0.0000

Output Variable

Control Variables

3.5

Design and results

3.5.1 Design
As described in Figure 10 and confirmed by the results of Table 7, the selection
of treated schools follows a non-random selection process mostly based on
poverty level, previous student achievement, and school type. This way of
choosing schools generates a selection problem. This means that a bias is likely
because both groups are not comparable in terms of observable characteristics
that may have served to select the samples, which means that the difference in
the outcome between treated and untreated may depend, instead of the
treatment by itself, of such external characteristics. As argued by Vooren et al.
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(2018), to solve this problem a quasi-experimental design such as propensity
score matching (PSM) can be used to obtain unbiased results in evaluating
teacher training programs.
PSM generates the control group by modeling the probability of participation in
the program on the basis of the observed characteristics of the schools. Two
assumptions should be made to ensure accurate estimation. The first
assumption, conditional independence, implies that the program is based on
observable characteristics. This assumption is fulfilled in this thesis because the
selection of the treated schools depends mainly on observable characteristics,
such as districts’ poverty levels, past ECE results, and the rurality of the schools’
location. The second assumption, common support, is made if the P-score of the
treated schools have comparable observations in the propensity score
distribution of the non-treated schools. (Rosenbaum and Rubin, 1983)
This study decides between the Nearest Neighbor Matching (NNM) and the
Radius Caliper Matching (RCM) algorithms, preferring RCM because it imposes
a tolerance level on the maximum propensity score distance, caliper, which is
relevant when the distribution is very different between the two samples. The
value of the caliper used in this research, as recommended by Smith and Todd
(2005), is 0.01.

3.5.2 Results
Using the PSM technique and differentiating between multigrade and full-grade
schools, it is possible to estimate the impact of the program. The steps of the
analysis are as follows:
1.

Estimating the P-score matching for multigrade and full-grade samples

To estimate the p-score matching of each school, a probit model is used:
! = #$ + #& '(')*+,- + #. /0,'/1/ 345/',- + #6 1)*7(,'+,+47 +
#8 9:;<=> + #? @ABCD,
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where D is the variable that takes the value of 1 when the school is treated
(teachers receive training) and 0 otherwise, #$ is the constant parameter of the
model, #& is the parameter of the effect of rurality on the treatment selection,
#. is the poverty parameter, #6 is the effect of malnutrition, #8 is the parameter
that controls the effect of the JUNTOS cash transfer program, and #? shows
whether the school is located in the Apurímac, Ene, and Mantaro rivers (VRAEM)
area25.
Table 8 illustrates the results for Math for multigrade and full-grade samples.
For multigrade schools, all control variables are statistically significant except
for the rurality coefficient, which may be because most multigrade schools are
rural, and so there is not sufficient variance in this variable. In the case of fullgrade schools, all variables except JUNTOS are statistically significant. Rurality is
statistically significant, which is expected because we find full-grade schools
both in rural and urban areas of the country. For Reading comprehension results
of the Probit estimation are similar both for multigrade and full-grade samples.
Table 8: Results of the Probit estimation for Math in full-grade and
multigrade schools (2014)
School management
Multigrade schools

Full-grade Schools

Variable

Coefficient

SE

Coefficient

SE

Constant
Rurality
Extreme poverty
Malnutrition
JUNTOS
VRAEM

-0.993***
-0.0057
0.3435***
0.2009***
0.1919***
0.2941***

0.045
0.040
0.072
0.063
0.028
0.043

-2.062***
0.503***
0.416**
0.978***
-0.112
0.278**

0.058
0.061
0.219
0.155
0.086
0.127

*Significant at 10% level /**Significant at 5% level / ***Significant at 1% level

25

VRAEM is a Peruvian territory involved with high levels of poverty, violence and illegal
activities.
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Taking into account the value of the coefficients, the probit model for both
equations is as follows:
EFGHIJKLMN = −0.993 + 0.3435/0,'/1/ 345/',- + 0.2009 1)*7(,'+,+47
+ 0.1919 9:;<=> + 0.2941@ABCD
XFGG − JKLMN = −2.062 + 0.503'(')*+,- + 0.416/0,'/1/ 345/',- +
0.9781)*7(,'+,+47 + 0.278@ABCD.
Both results show that the selection of treated schools is based on observable
variables, thus fulfilling the first condition of the PSM model, conditional
independence. About the common support, it is shown in detail in Table 9.
Table 9: Common Support of the Probit estimation for Math and Reading
comprehension in full-grade and multigrade schools (2014)
Common Support
Treatment
Assignment
Untreated
Treated
Total

Multigrade schools
Math:
Reading:
On support
On support
16,092
16,094
4,052
4,052
20,144
20,146

Full-grade Schools
Math:
Reading:
On support
On support
6,486
6,487
337
337
6,823
6,824

Applying both probit models obtained in Table 9 to the data, the number of
observations in the treatment and control groups after matching using Radius
Caliper Matching (0.01) is for multigrade schools around 4,052 treated and
16,094 control schools, and for full-grade 337 treated and 6,486, control
schools. By this is possible to fulfill the second condition of the PSM model and
allow us to continue with the matching process as will be detailed below.
2.

Matching and estimating results

Results of the matching process after comparing the means of the treated and
control matched samples observed in Table 10, reported in terms of effect size,
show that the effect of the program for multigrade and full-grade schools is
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positive and significant, both for Math and Reading Comprehension. The
teachers in-service program raises student achievement in Reading
Comprehension by 0.148 standard deviation for multigrade schools and 0.233
standard deviation for full-grade schools, both statistically significant at the 1%
level. In Math effects are also positive and show an increase in learning
outcomes by 0.083 standard deviation for multigrade schools and 0.137
standard deviation for full-grade schools, all significant at the 1% level. In any
scenario Reading Comprehension always has better results than Math, which
can be explained by the specific characteristics of the program: more focused
on improving teachers’ pedagogical skills (see Chapter 2). About differences in
results between full-grade and multigrade school, where the first ones always
show higher impacts, this can be explained by the homogeneity of students in
full-grade schools. There, all students are of the same age and are positively
influenced by the peer effect (Epple and Romano (2011), Duflo, Dupas, and
Kremer (2009), and Kang (2007)). In multigrade schools, teachers divide their
classroom time between different groups, reducing their ability to provide
adequate instruction to each student.
Table 10: Estimation results and robustness on Reading and Math (2014)
Multigrade schools
Output

Full-grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.148***

0.018

0.233***

0.066

Math score

0.083***

0.018

0.137***

0.051

Robustness
Analysis
Output

Multigrade schools

Full-grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.156***

0.023

0.198***

0.055

Math score

0.075***

0.021

0.120***

0.049

*Significant at 10% level /**Significant at 5% level / ***Significant at 1% level
Multigrade sample (treated: 4,052; control group: 16,094) and full-grade sample (treated: 337;
control group: 6,486)
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Although smaller, these positive results support those obtained by similar
interventions that report impact in terms of effect size in developing countries.
Angrist and Lavy (2001) found that a training program in nonreligious Israeli
schools increased students’ test scores, both in Math and Reading
Comprehension by 0.25 of a standard deviation on average. Yoon et al. (2008),
in a group of 9 papers that met What Works Clearinghouse evidence standards,
found that the average effect size for both subjects was 0.54 for teachers
receiving in-service professional development programs. Interestingly, the
results of the Peruvian program are greater than those obtained by Bruns et al.
(2018) for the teachers in-service training program of the Brazilian state of
Ceará, which shows an impact of 0.081 of a standard deviation in Mathematics
and of 0.047 of a standard deviation in Portuguese for first year secondary
students.
Finally, these results differ from those obtained in 2013 when the period prior
to the change of focus of the program towards multigrade schools was analyzed.
In that analysis, the Ministry of Economics and Finance observed a greater
impact in Math than in Reading Comprehension (0.2 vs .0.1 standard deviation)
probably generated because previously the program was focused on
intervening in urban areas (where full-grade schools are more common).
3.

Robustness analysis

To determine the potential variance in results, a robustness analysis of the
estimates is conducted, dividing the sample in quintiles and dropping the first
and last quintile from the sample. Table 10 show that results are very similar to
those obtained in the previous analysis: 0.156 standard deviation for Reading
Comprehension in multigrade schools and 0.198 standard deviation in full-grade
schools; and for Math, 0.075 standard deviation for multigrade schools and
0.120 standard deviations for full-grade schools. All of these findings are
significant at 1%, and so the positive impact for both subjects are confirmed.
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3.6 Conclusion
For the period 2018-2020 the Peruvian government is expected to expand the
in-service program to cover all rural schools. So far, the program has been
implemented at 8,726 schools throughout the country, representing a 37%
coverage of all targeted schools in 2016. However, an impact evaluation has yet
to be carried out following the program’s change of focus in 2012. Moreover,
the literature review does not provide much evidence as there is a shortage of
evaluations of similar programs on the impact of teachers’ in-service training in
rural areas. Therefore, this chapter has sought answers on the impact of the
Peruvian teachers’ in-service program on the educational performance of
second graders in multigrade and full-grade schools.
From a scientific perspective, results will contribute to the literature on impact
evaluations of professional development programs on student achievement,
particularly those that are focused on rural schools.
Using a quasi-experimental propensity score matching design, results suggest
that the program has a positive and significant impact on Math and Reading
Comprehension. For Reading Comprehension, the effect size is 0.148 standard
deviation for multigrade schools and 0.233 standard deviation for full-grade
schools. For Math, results are positive, with an effect size of 0.083 standard
deviation for multigrade schools and 0.137 standard deviation for full-grade
schools. For both subjects, all results are statistically significant at the 1% level.
The robustness analysis confirms these results. It is worth noticing that,
regardless of the area, results are always higher for Reading Comprehension.
The difference may be explained by the characteristics of the training, which is
focused on improving teachers’ pedagogical skills rather than on content-based
training, something already suggested by the literature review in Chapter 2
when there is a combination of the type of intervention of the professional
development and the subject.
This analysis method also has a number of limitations. Firstly, the matching
model used does not control for omitted variables that may change over time
and affect the treated and control groups differently. From the analysis of the
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prioritization process the selected sample, it is observed that there are no
omitted time variables.
Secondly, in using data available from the ECE, it was only possible to estimate
the impact of the intervention in Math and Reading Comprehension on second
graders. However, in 2015, the program intervened in all grades levels of
elementary schools across various subjects, so it can also have an impact on
other educational levels and subjects, which could differ from those of second
grade students.
Finally, there is a potential risk of biasing the results if there are spill-over effects
of the treated teachers on the untreated ones within the different treatment
areas, what happens if the teachers can share the knowledge acquired in the
training with other colleagues. Due to the magnitude of the intervention and
the available data, this cannot be measured, but in any case this would lead to
an underestimation of the effects, which supports the thesis of the positive
impacts of the program
In the following chapters, this thesis investigates further the impact of the
length of the program on student achievement. It is clear that the one-year
interventions produce positive results, but the Peruvian program assigns 3 years
of intervention to each teacher without a theoretical justification for this
timeframe. So, these positive results are maintained when the program
intervenes for the second and third year? Determining the impacts for the
following years will allow us to know the optimal duration of the program.
Additionally, it is important also to consider the differential impacts of the
components of teacher training. Is it necessary to complete the workshops and
update workshops to achieve optimal results? Addressing the questions of the
optimal duration as well as the impacts for each component can help the
Peruvian government to determine the optimal structure of the program,
expected policy result considering the scarcity of resources available in a
country like Peru.
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Chapter 4: The sustainability of the impact of teachers’ inservice training on student achievement
“What is defeat? Nothing but education. Nothing but the first step to
something better.”
―Wendell Phillips

This chapter is based on Carrillo, C., Maassen van den Brink, H., and Groot, W.
(2017). The sustainability of the impact of the Peruvian teacher in-service
training program on student achievement over time. TIER WP 17-20.
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4.1 Introduction
To answer the second question of this research we have addressed the impact
of the Peruvian in-service training program on students’ achievements. The
positive results, both in Math and Reading Comprehension, suggest that the
intervention is effective. However, results of the previous chapter on both fullgrade and multigrade schools were obtained using a static analysis of data from
2014. Because, according to the protocol for 2013–2015, the program is
supposed to train teachers for three consecutive years for 169–224 training
hours per year (Ministry of Education-PELA Annex 2, 2015), it is essential to
determine if these effects change when teachers receive more than one year of
training.
The impact evaluation literature has not focused on the optimal length of
professional training programs. As stated by King and Behrman (2009) in the
labor sector, it is necessary that research establishes for how long treatment
groups must be exposed to a program in order to obtain benefits from the
intervention.
This chapter’s objective is to assess whether the positive impact of the Peruvian
teachers’ in-service program improves when teachers receive consecutive
training for more than one year, both in Math and Reading Comprehension.
From a local policy perspective, results may offer insights into the effectiveness
of the program duration and in determining its optimal length, so if it is
advisable to establish the three consecutive years as the time of permanence in
it. Additionally, results will contribute to literature on the length of training
programs, both in the educational and labor sectors, complementing papers by
Garet et al. (2001), Yoon et al. (2007), Kluve (2006), Card et al. (2010), and
McGuinness et al. (2014).
This chapter uses educational data from 2014–2016 from ECE, SIGMA, and the
Ministry of Inclusion’s Poverty Map to perform a propensity score matching
(PSM) analysis with a difference-in-differences analysis to estimate how
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incremental the impact of the program is when it last more than one year. This
study expects to find that the program has a positive and durable effect on
student achievement, while also gathering key data on optimal training length.
The chapter is structured as follows. Section 4.2 discusses the literature on
training program duration, both on the labor and educational sectors. Section
4.3 describes the data and descriptive statistics. Section 4.4 presents the design
and empirical results, including a robustness check. Section 4.5 provides
concluding remarks and policy recommendations.

4.2 Literature
The objective of a training program, used as a policy instrument in many
countries to increase employability and educational achievements, is to develop
beneficiaries’ skills and generate an impact on income, welfare, capabilities, or
employment (McGuinness et al., 2014). However, a program’s effectiveness is
dependent on its training type and duration.
About the type, in the educational field the systematic literature review in
Chapter 2 showed that content-based and intense programs had a more
significant impact, which coincides with what was proposed by Yoon et al.
(2008) and Clewell et al. (2004). In the field of labor studies, similar results were
obtained by Kluve (2006), Card et al. (2010), Haelermans and Borghans (2011),
and McGuinness et al. (2014), who argue that the combination of on-the-job
programs focused on specific groups are more likely to have a positive impact
on employment rates in comparison to large-scale unfocused programs.
In terms of program length, findings are diverse. For labor studies, Card et al.
(2010), using a meta-analysis to evaluate a sample of 97 studies on employment
training, found that medium-term and long-term training (2–3 years of postprogram horizon) was more effective than short-term programs (one year of
post-program horizon) on the employment status of beneficiaries. McGuinness
et al. (2014) emphasizes that on-the-job training must be sustained over time
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to have a positive impact on employment. Furthermore, Fitzenberger et al.
(2006) found a positive relationship between duration and long-term
employment effects in Germany. Greenberg et al. (2003) also found similar longterm effects on wages, especially among women, for government training
programs.
In contrast, Kluve et al. (2007), in labor training in Germany, found that the
duration of training programs had a positive impact on employment, but only in
programs of less than three months in length. Similarly, Hujer, Thomsen, and
Zeiss (2006) found that programs that lasted for more than 6 months had a
negative impact on employment. Vooren et al. (2018), in another meta-analysis
of 55 experimental and quasi-experimental studies published in the last 25
years, found that training programs that last up to 6 months have more positive
long-term effects (more than a year after the start of the program).
The previous chapter has illustrated that a long-term, sustained intervention,
such as the Peruvian teachers’ in-service program, has a positive impact on
student achievements, which confirms the findings of Clewell et al. (2004).
Similar results can be observed in Garet et al. (2001), who found that two
measures of duration, contact hours and time span, have a positive effect on
teachers’ knowledge and skills, and when using the logical training model for
professional development presented in Figure 3.1, eventually on student
achievement. Moreover, Yoon et al. (2007) describes that the American
Institutes for Research (AIR), as part of the national evaluation of the
Eisenhower Professional Development Program,26 concluded that duration,
including contact hours and extensions, is a key feature of professional
development programs that improve teaching.
Although there are more data on the positive impact of program duration in the

26

Professional development program running from 1985 in the USA aimed to support intensive
teacher training in elementary and secondary schools. The program includes special
interventions for minorities, women, individuals with disabilities, and economically
disadvantaged students.
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educational and labor sectors, there is no clear framework to establish the
optimal duration of professional development programs. So far there are only
general references about possible time thresholds as in Yoon et al. (2008), who
states that studies with more than 30 hours of intervention show positive results
but do not specify whether those results increase or decrease as training
continues. Similarly, Supovitz and Turner (2000), using hierarchical linear
models, found that after 80 hours of intense, subject-content training, there
were changes in teachers’ behavior (more inquiry-based teaching practices27)
and after 160 hours on the environment of teachers’ classroom. In the Peruvian
teachers’ in-service program, the training lasts between 169–224 training hours
per year, more than the average of similar programs evaluated in Yoon et al.
(2008) and other Latin American policies such as “Si Profe” and ¨Aprendes¨.
Therefore, it is essential to determine whether the programs have long-term
positive returns, if those returns increase or decrease over time and if there is a
threshold for such performance.

4.3 Data and descriptive statistics
To develop the duration analysis for Reading Comprehension and Math results
for second graders, this chapter uses the information sources detailed in
Chapter 3:
1.
Census student assessment (ECE) data, which provides second graders’
“Rasch” results together with data on other schools' characteristics;
2.
The information and management system for learning improvement
(SIGMA), which provides information on schools treated by the program. This
data includes the compliance level of coaches’ visits for every year the school
was treated, a required information to determine how long the teacher was

27

Refers to a teaching model based on research, questioning, and experimentation.
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exposed to the program; and
3.
The Ministry of Inclusion’s Poverty Map, which provides socioeconomic
data of poverty, rurality, and malnutrition at a district level.
To perform the duration analysis, it is necessary to manage the data and create
a dataset that allows for the identification of schools treated for a one-year,
two-year, or three-year period in order to compare them and determine the
incremental effects of additional periods of training, both in multigrade and fullgrade schools. These findings are shown in Figure 11. Using data similar to that
of Chapter 3, but from 2014 to 2016, this study was able to obtain information
from SIGMA for three consecutive years on multigrade schools. 4,052 schools
were treated for one year, 1,544 were treated two consecutive years, and 688
were treated for three consecutive years. In the same period for full-grade
schools, 337 schools were treated for one year, 13 were treated for two years,
and 7 were treated for three years. There are little data on full-grade treated
schools because the in-service program has not consistently intervened in these
schools since the policy adjustment in 2012. Figure 12 is a comparison between
treated samples from multigrade and full-grade schools. As observed, the
scarcity of data for two-year and three-year training in full-grade schools must
be considered in the development of the analysis.

Figure 11: Dataset construction process for the duration analysis
[1a] Data for
schools treated
2014 (SIGMA)
[1b] Data for
schools treated
2015 (SIGMA)

[1]
Data for schools treated
one year (2014), two
(2014-2015) and three
years (2014-2016)

[1c] Data for
schools treated
2016 (SIGMA)

[1+2+3]
Dataset for impact
evaluation 1 to 3
years

[2] ECE data 20142016
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[3] Poverty Map
2014–2016

Figure 12: Schools who received in-service training for 1, 2, or 3 years
for multigrade and full-grade schools

Schools that received in-service
training in 2014

Schools that received in-service
training in 2014 and 2015

Schools that received in-service
training in 2014, 2015, and 2016

4.4 Design and Results
4.4.1 Design
In Chapter 3, the selection process for treated schools was specified as a nonrandom selection process based on poverty level, previous student
achievement, and multigrade schools located in rural areas. It is therefore
necessary to use a quasi-experimental research design. This analysis uses
matching techniques and combines them with a difference-in-differences (DiD)
estimator to identify the effect on students’ results of one or two additional
years of training in the treated multigrade and full-grade schools. As stated by
Vooren et al. (2018), this method should address the selection problem in the
evaluation of teachers’ training programs. This analysis also requires a
robustness check to cover problems that may arise from sample selection and
the unobserved heterogeneity of the sample.
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In the difference-in-differences analysis, D is the binary indicator that equals 1
if a school has received the teacher in-service program and 0 otherwise. Also,
\] & denotes the value of the students’ achievement if the school has received
the program, and \]$ if not. Then, given a set of observable economic and social
attributes from the school (^), the average effect (ATT28) of being a treated-on
Y is
C [\]& − \$& | ^, b = 1] − C [\]$ − \$$ | ^, b = 1].
Because C [\]$ − \$$ | ^, b = 1] is not observable and cannot be estimated
accurately, the approximation of this term should be achieved using a matching
method that can aid in comparing treated groups with non-treated groups and
controlling for differences in the distributions of X between the groups (Angrist
and Pischke, 2009).
In propensity score matching, similarly to Chapter 3, this chapter uses the
Rosenbaum and Rubin (1983) technique to match observations on the basis of
a single index that summarizes all data from covariates. This propensity score,
3(^), is the probability of treatment conditionals on observable characteristics.
Therefore, the ATT can be computed as
C [\]& − \$& | 3(^), b = 1] − C [\]$ − \$$ | 3(^), b = 1],
where the non-comparability bias can be eliminated only by considering
observations within the common support, the intersection of the distributions
3(^)| b = 1 and 3(^)| b = 0. As was performed in Chapter 3, for the
identification of the ATT, this chapter chooses a set of conditioning variables X
that are not influenced by the treatment: socioeconomic variables such as
poverty, rurality, and exposure to social programs obtained from the ECE,
SIGMA, and the Ministry of Inclusion’s Poverty Map.

28

Average Treatment on the Treated.
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4.4.2 Results
Using the difference-in-differences analysis together with the propensity score
matching (PSM), it is possible to estimate the impact of the program across
multigrade and full-grade schools. The steps of the analysis are as follows:
1.
Estimating the effect from one to three years of training using the PSM
methodology.
As in the previous chapter, this chapter estimates the p-score matching of each
school with a Probit model:
b = #$ + #& '(')*+,- + #. /0,'/1/ 345/',- + #6 1)*7(,'+,+47
+ #8 9:;<=> + #? @ABCD
where D is the dependent variable that takes the value of 1 when the school is
treated and 0 otherwise, #$ is the constant parameter of the model, and #&f?
are the control parameters of the probit model (rurality, poverty, malnutrition,
JUNTOS cash transfer program, and VRAEM location). The results, similarly to
those in Chapter 3, show that the probit model depends mainly on those
observable characteristics.
As observed in Table 11, results for one year of training29 (2014) using Radius
Caliper (0.01) and expressed in standard deviations show that the effect of the
program on multigrade and full-grade schools is positive and statistically
significant across both Reading Comprehension and Math.
Using the same methodology as that used in the previous stage, though taking
into account the data on 2-year interventions (schools treated during 2014 and
2015) versus untreated schools30, results are presented also in Table 11. The
effect of the program on multigrade and full-grade schools in terms of standard

29

With a common support sample of 4,052 for the treated and 16,092 for the untreated
multigrade schools; and 337 schools treated and 5,486 untreated for full-grade schools.
30
With a common support sample of 1,544 for the treated and 16,098 for the untreated
multigrade schools; and 13 schools treated and 5,680 untreated for full-grade schools.
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deviation is positive, significant, and larger than the effect of the one-year
intervention, both for Math and Reading Comprehension.
In the case of 3-year interventions (schools treated from 2014 to 2016) versus
untreated schools31, the results in Table 11 show that the effect of the program
on multigrade and full-grade schools is positive but insignificant in Math and
Reading Comprehension. These results contrast with the ones obtained for one
and 2-year analysis and provide evidence for the decreasing effect of in-service
training after the second year of implementation. It is worth noting the reduced
value of the betas, which suggests that the third year of the intervention has no
effect on student achievement. This finding may be due to the reduced sample
treated for three years (7 full-grade schools and 688 multigrade schools), which
may have affected the results obtained, so results are examined further in the
robustness analysis of the three-year intervention.

Table 11: Results of the PSM estimation from one to three years of training
in multigrade and full-grade schools (2014–2016)
Multigrade schools
Output

Full grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.148**

0.018

0.233***

0.066

Math score

0.083**

0.018

0.137***

0.051

Reading score

0.192***

0.016

0.291***

0.012

Math score

0.121***

0.017

0.148**

0.023

1 year (2014)

2 years (2014/15)

31

With a common support sample of 688 for the treated and 10,098 for the untreated
multigrade schools; and 7 schools treated and 5,680 untreated for full-grade schools.
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Multigrade schools
Output

Full grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.025

0.096

0.095

0.099

Math score

0.020

0.098

0.027

0.093

3 years (2014/16)

*Significant at 10% level /**Significant at 5% level / ***Significant at 1% level

2.
Estimating the marginal effect of 2- and 3-year training programs using
a difference-in-differences (DiD) analysis.
To determine the marginal effect of the second year of training, a difference-indifferences analysis is used to compare results previously obtained with PSM
2014 and PSM 2014–2015. Similarly, results from the third year of training
consider the subtraction of PSM 2014–2016 against PSM 2015.
As observed in Table 12, the two-year training has positive marginal effects, and
its coefficients suggest the following:
§
One additional year of in-service training has a positive and significant
effect on student achievement in Reading Comprehension by 0.044 standard
deviation in multigrade schools and 0.058 standard deviation in full-grade
schools, both of which are statistically significant at the 1% level. In Math, the
effect is also positive and shows an increase in learning outcomes by 0.038
standard deviation (significant at the 1% level) for multigrade schools and 0.111
standard deviation (significant at the 5% level) for full-grade schools. In both
subjects, these incremental impacts are smaller than the results for the first year
of training, which means that the additional years of training offer decreasing
returns.
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§
Similar to the first year of training, Reading Comprehension has a larger
marginal effect than Math regardless of school type.
For the incremental analysis of the third year of training, the results in Table 12
show that the third year does not generate a positive or significant impact on
student performance, neither for Math nor Reading Comprehension, regardless
of school type. In addition, the third year of intervention has a negative
(insignificant) effect on the performance of second-grade students, which
means that the investments made in these trainings are innocuous in enhancing
student achievement.
The results obtained from the incremental analysis of the second and third years
of the program are further examined by a robustness analysis.

Table 12: Results of the DD estimation: second and third additional years of
training
Multigrade schools
Output

Full grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.044***

0.019

0.058***

0.025

Math score

0.038***

0.016

0.011**

0.030

Reading score

- 0.167

0.098

- 0.196

0.095

Math score

- 0.101

0.099

- 0.121

0.090

2nd year (2014-2015)

3rd year (2015-2016)

*Significant at 10% level /**Significant at 5% level / ***Significant at 1% level
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3.

Robustness analysis

To assess the consistency of the results, a robustness check of the estimates is
done, dropping the extreme values of the sample (first and last quintile). Table
13 shows the results of a difference-in-differences (DiD) analysis for the
additional second year (2014–2015) and third year (2014–2016) of training,
respectively. The results are similar and confirm the results obtained previously:
positive and decreasing impacts on Math and Reading Comprehension for the
second-year of the program and null results for the third year of intervention.

Table 13: Robustness analysis: 2 and 3 years of intervention (2014–2016)
Multigrade schools
Output

Full grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.039***

0.016

0.048***

0.021

Math score

0.035***

0.013

0.009***

0.049

Reading score

- 0.126

0.097

- 0.159

0.095

Math score

- 0.079

0.098

- 0.116

0.099

2nd year (2014-2015)

3rd year (2015-2016)

*Significant at 10% level /**Significant at 5% / ***Significant at 1%

Finally, as there may be controversy about the negative effects of the third year
of the intervention, which could have been caused by the small sample of
schools (7 full grade and 688 multigrade), we return to do a full analysis, but this
time focusing only on these schools, to observe the trend of these 3 years.
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Table 14: Effect of training on schools with 3 years of intervention (2014–
2016)
Multigrade schools
Output

Full-grade schools

Coefficient

SE

Coefficient

SE

Reading score

0.013

0.080

0.018

0.085

Math score

0.011

0.081

0.014

0.090

Reading score

0.030

0.089

0.097

0.096

Math score

0.021

0.088

0.029

0.091

Reading score

0.017

0.096

0.079

0.097

Math score

0.010

0.098

0.015

0.091

Reading score

0.025

0.096

0.095

0.099

Math score

0.020

0.093

0.027

0.098

Reading score

-0.005

0.097

- 0.002

0.098

Math score

-0.001

0.095

- 0.002

0.097

1 year (2014)

2 years (2014–2015)

DiD 2nd year

3 years (2014–2016)

DiD 3rd year

*Significant at 10% level /**Significant at 5% level / ***Significant at 1% level

As shown in Table 14, the effect of one additional year of training on the schools
treated during the 3-year period (DiD – 2nd year) is positive but not significant,
most likely due to the small sample size. On the contrary, the effect of the third
year of the intervention (DiD - 3rd year) is negative and not significant, with an
almost null coefficient. The relevant aspect of both results is that the previous
trend in the analysis is maintained: an additional year of training shows
decreasing positive impacts while the third year has zero impact. These results
confirm what was obtained in the previous analysis: the optimal level appears
to be two years of in-service training.
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Considering these findings, it is possible to conclude that a two-year exposure
to the program still has positive (albeit diminishing) and significant effects in
both subjects and both types of schools. In contrast, a three-year exposure to
the program shows null effects on students’ achievement. Thus, the optimal
duration of the program, as shown in Figure 13, seems to be two years.

Figure 13: Optimal duration of the Peruvian teachers’ in-service program

4.5 Concluding remarks and policy recommendations
To evaluate the impact of a long-term intervention and to determine the
optimal duration of the Peruvian teachers’ in-service program were the main
objectives of this chapter. It has been found that that a two-year training has a
positive, but decreasing, marginal impact on second-grade students’
achievements both in Math and Reading Comprehension in both full-grade and
multigrade schools. These positive impacts disappear when the program runs
over three years of exposure, so the optimal length of the program must be two
years of intervention. These results are similar to previous studies that found
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that programs sustained over longer periods (usually more than a year) show
better results, although they have not defined a threshold over which the
effects decrease. (Garet et al., 2001; Yoon et al., 2007; Card et al., 2010;
McGuinness et al., 2014; Fitzenberger et al., 2006).
The policy recommendation drawn from this result is that for Peru, this chapter
finds that the optimal length of its long-term in-service program for coaching of
teachers is two years. This threshold will allow the government to plan this
educational intervention in addition to making better use of the available
resources in order to cover part of the potential population of schools (63% of
the total) not yet covered by the program.
Finally, now that the thesis has found the optimal length of the program, it is
important in the next chapter to consider the completion rates of the different
steps of the training program (i.e., the classroom visits, micro workshops, and
update workshops) in order to determine which components of the training are
key to achieving positive results. This analysis will give policy makers more
insight into how to increase the efficiency of the allocation of public funds in the
program.
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Chapter 5: Program composition and its effects on student
performance

“Good teaching is one-fourth preparation and three-fourths theater.”
―Gail Goldwin

This chapter is based on Carrillo, C., Maassen van den Brink, H., and Groot, W.
(2018). The effectiveness of different components of a teacher in-service
training program in Peru. TIER WORKING PAPER SERIES. TIER WP 18-04
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5.1 Introduction
This study has found not only that the Peruvian teachers’ in-service program
positively affects student achievement, but also that these positive impacts
remain when the program is sustained over time up to an optimal length of two
years. These results add to the evidence generated by studies like Bando and Li
(2014), Bacolod and Tobias (2006), and Glewwe et al. (2004) on the impact of
in-service programs in urban and rural environments in developing economies.
These results also provide a basis to rely on this form of training to improve
learning outcomes in multigrade and full-grade schools specially on areas of
high income inequalities.
In the introductory chapter, we have described the Peruvian teachers’ in-service
program as focused on strengthening pedagogical competences rather than
specific content-focused skills. This focus is the reason why the program’s
effects (Chapter 3) are greater in Reading Comprehension than in Math, a result
that coincides with the findings of the systematic review of the literature of
Chapter 2. But, even beyond the Peruvian program’s tendency towards
pedagogical training, there are differences among the program’s components.
On the one hand, it has classroom visits and micro workshops more focused on
direct contact between the teachers and the coach with a “critical perspective.”
On the other hand, it has update workshops, aimed at helping teachers learn
better pedagogical techniques, that apply a “traditional” teaching methodology
more related to group meetings. These components of the program can
generate differentiated impacts that are important to discover so that the
government can optimize the intervention if necessary. About the
differentiated impacts of the training components, the available literature has
mainly focused on the overall impact of the intervention and has given less
attention to the differential effects of the characteristics of the program
(McGuinness et al., 2014). Thus, the fourth question of this research about the
homogeneity of the contribution of these programs’ components is still
unanswered; some additional work is needed in order to respond to the
question.
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This chapter examines separately each of the Peruvian teachers’ in-service
program components to determine if the contributions of each component to
the positive impact of the program are homogeneous or if it is possible to desist
from any particular component while still achieving the same positive effect on
students. This examination will allow us to propose an optimal design for the
program. As in previous chapters, this analysis uses ECE, SIGMA, and the
Ministry of Inclusion’s Poverty Map data for 2015 to perform a difference-indifferences (DiD) analysis with propensity score matching (PSM) to estimate the
differential impacts of each program component.
This chapter proceeds as follows. Section 5.2 describes the literature about the
relation between the characteristics of training programs and their effects on
student achievement. Section 5.3 describes the data and the descriptive
statistics. Section 5.4 presents the results, giving special attention to the
threshold of the "completion rate" for the program components. Moreover, it
includes a robustness check of the estimates. Here also an optimal design of the
program is developed considering the cost of every component of the training.
Section 5.5 concludes and discusses some policy recommendations.

5.2

Literature

As stated before, professional development programs are systematic
interventions aimed to improve teachers’ knowledge. Darling-Hammond and
McLaughlin (2011) recommends that this training needs to be based on
concrete tasks and the discussion of teachers' experiences with students. Also,
Supovitz and Turner (2000) reports that the development of teachers conducted
in isolation from the classroom has a low impact on student performance and
Lieberman (1995) describes that professional development should include
discussion among colleagues within the school to get positive impacts. These
recommended characteristics for the intervention are similar to those included
in the methodology of the Peruvian intervention, that takes the form of personal
coaching, workshops and school-based activities. The most important one,
personal coaching – the basis of the Peruvian in-service program – can be
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included into the definition of “on-the-job training,” an intervention designed
to improve beneficiaries’ performance by supporting them in their daily routine,
wherein someone who knows how to do the specific assignment shows the
beneficiary how to perform it (Robbins, De Cenzo, and Coulter, 2016). This kind
of methodology differs from off-the-job training, where the training is given at
a site away from the work environment and uses lectures, case studies,
simulation, role playing, etc.
Regarding on-the-job training, a number of studies have found that this type of
training has positive effects mainly in the labor field. Haelermans and Borghans
(2011), in a meta-analysis of studies published between 1981 and 2010, found
a positive impact on salaries of up to 2.6% for each training received. Card et al.
(2010), in a meta-analysis of 97 studies, found that on-the-job training programs
appear to have more positive results in the medium run than in the short run
on employment rate. Bartel (2015) also found positive impacts, specifically on
the wages and performance (productivity) of a manufacturing firm, after
controlling for selection bias in the assignment of the training. De Grip and
Sauermann (2011), using an experimental design that randomly selects the
workers of a Dutch telephone company for receiving an on-the-job training
during 10 half-day sessions by a coach, found a 9% impact in workers
productivity. Other authors like Fitzenberger and Völter (2007), Conti (2005),
Dearden et al. (2006), and Mason et al. (2012) have confirmed that enhancing
professional skills through on-the-job training produces positive results and
leads to sustained employment, labor productivity, and wage effects. Those
findings are robust to several estimation strategies and modeling specifications.
In the educational field, several in-service interventions have been previously
considered: Angrist and Lavy (2001) considered coaching sessions; Swinton,
Scafidi and Woodard (2012) considered workshops; and Bando and Li (2014)
considered intensive courses. In all three cases, the in-service interventions
showed positive impacts of on-the-job training on student achievement. Metaanalyses like Yoon et al. (2008) have also confirmed the results of these kinds of
interventions.
For this thesis, it is important to focus on the characteristics of on-the-job
100

training and how the contact between the coach and the teacher supports the
teacher's daily routine, unlike the distant relationships that exist in off-the-job
training. As can be observed in Table 6 in Chapter 3, not all the training activities
used by the Peruvian training program fall within the definition of on-the-job
training, mainly because of the relation and nature of the interaction between
the teachers and coaches within each program component. According to the
protocol for the period 2013–2015 summarized in Table 6, for classroom visits,
the coach observes the teacher practicing during lecture hours. The coach’s
intention is to give critical feedback to the teacher afterwards to improve the
teacher’s skills; this interaction thus constitutes a direct coach–teacher contact.
For the micro workshops, the monthly meetings between the coach and his
group of teachers are intended to enable discussion about the teachers’
classroom experiences and the situations that occurred within the lecture
hours; the micro workshops thus also constitute direct coach–teacher contact.
These two components are close to the definition of on-the-job training. In
contrast, the update workshops take a different approach. These meetings,
which are usually located outside the area of influence of the school and are
given by the trainer (who doesn´t have any previous contact with teachers),
have the objective of training teachers on different pedagogical topics of
interest. Most of the time, the update workshops are not specifically linked to
the teachers’ reality. Hence the update workshops are closer to the definition
of off-the-job training.
Accordingly, the following sections assess the differences in student impact
between the components that have a direct relationship between the coach and
teacher vs. the component with an approach more distant from the day-to-day
routine in the classroom.
5.3

Data and descriptive statistics

The data used in this chapter are taken from three main sources: ECE, SIGMA,
and the Ministry of Social Inclusion’s Poverty Map for a single year, namely
2015. As the objective of this chapter is to assess the effect of the different
program components (i.e., classroom visits, micro workshops, and update
workshops) on student achievement, it is important to first analyze the
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completion rate of the program. Figure 14 shows that the number of teachers
who complete the training has been improving since the beginning of the
intervention, rising from an initial 7.8% in 2011 up to 77.6% in 201532. In terms
of attended schools and trained teachers, this means that 11,908 schools and
25,786 teachers received training in 2015 (Ministry of Education, 2016).
Given that we have a sufficient number of trained teachers, it is necessary to
define a threshold for the treated and non-treated samples for each
component. According to SIGMA 2015, 97% of intervened teachers complete
more than 50% of all the components, so this is the threshold used to consider
a "complied" component for the analysis.
Figure 14: Completion rate of the in-service training for teachers 2011–2015
81.50%

82.40%

2013

2014

77.60%

26.80%
7.80%
2011

2012

2015

Source: Ministry of Education, 2016.

Table 15 presents the sample sizes for the treated and non-treated teachers
using the threshold of 50% completion for each component. The presentation
of the results differentiates the level of compliance per subgroup. Treated

32

For multigrade/full grade, completion rates for each component in 2015 were as follows:
classroom visits: 78%/89%; micro workshops: 75%/70%; update workshops: 77%/80% (Ministry
of Education, 2016).
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teachers are broken down into four groups: G1, or those that completed all the
components with more than 50% attendance; G2, or those who completed
classroom visits and micro workshops with more than 50% attendance; G3, or
those that completed classroom visits and update workshops with more than
50% attendance; and G4, or those that completed micro workshops and update
workshops with more than 50% attendance. The non-treated teachers group
includes teachers who did not complete any of the components with more than
50% attendance and those teachers who did not receive any kind of
intervention.

Table 15: Sample sizes of treated and non-treated teachers (2015)
Multigrade

Full grade

16,700

6,601

7,207

1,214

G2: Visits–Micro

158

26

G3: Visits–Update

267

13

G4: Micro–Update

88

10

24,420

7,864

Not treated (< 50% completion
in all)
Treated (> 50% completion)
G1: All

Total

5.4

Results

This chapter uses the same two-step PSM analysis proposed by Rosenbaum and
Rubin (1983) as used in previous chapters to address the selection problem in
the evaluation of teachers’ training components. The chapter also contains a
robustness check to cover any problems that may arise from the heterogeneity
of the sample.
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1.
Estimating the effect of training components for multigrade and fullgrade schools using propensity score matching (PSM).
We estimate the p-score matching of each school with a probit model,
differentiating the sample in multigrade and full-grade schools.
b = #$ + #& '(')*+,- + #. /0,'/1/ 345/',- + #6 1)*7(,'+,+47
+ #8 9:;<=> + #? @ABCD,
where D is the selection variable that takes the value of 1 when the school is
treated (teachers receive the training) and 0 in the other case; #$ is the intercept
of the model; #& is the parameter of the effect of rurality on the treatment
selection; #. is the poverty parameter; #6 is the effect of malnutrition; #8 is the
parameter that controls the effect of the JUNTOS cash transfer program; and #?
shows if the school is located in the VRAEM vulnerable area. Results of the
probit model depend on these observable variables.
As observed in Table 16, using Radius Caliper (0.01) and data for 2015, results
for the complete intervention (G1) indicate positive and significant impacts: The
effect sizes for Reading Comprehension are 0.179 for multigrade and 0.277 for
full-grade schools, both statistically significant at 5% and 10% level respectively.
For Math the results show the same pattern: an effect size of 0.117 for
multigrade and 0.133 for full-grade schools, both statistically significant at 5%
and 10% level respectively. These results are congruent with the ones obtained
in Chapter 3 for a one-year complete intervention. For the other partial
combinations of program components, namely G2, G3, and G4, Table 16 shows
the values of the effect sizes on student performance. It is noteworthy that the
combination G2 (completed classroom visits + micro workshops) shows results
very similar to the complete intervention (G1), which advances the importance
of having classroom visits and micro workshops if we want to have positive and
relevant results for the intervention.
Focusing on the impact of each component, Table 17 shows that for Reading
Comprehension, the single effect size of the classroom visit component is 0.078
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for multigrade and 0.119 for full-grade schools, both significant at 10% level33.
For the micro workshop, the single effect size is 0.069 for multigrade and 0.104
for full-grade schools, both significant at 10% level, while for the update
workshops, the single effect size is 0.004 for multigrade and 0.092 for full-grade
schools, both significant at 10% level. Results for Math show a similar pattern
on a smaller scale since the impact of the intervention on Math is smaller. This
is consistent with the findings in Chapter 3.
Table 16: Results of the PSM estimation for Reading Comprehension and
Math during 2015 in multigrade and full-grade schools.
Multigrade
Output

Coefficient

Full grade
SE

Coefficient

SE

G1: Visits–Micro–Update
Reading score

0.179**

0.015

0.277*

0.022

Math score

0.117**

0.009

0.133*

0.018

Reading score

0.175**

0.017

0.185*

0.072

Math score

0.109**

0.016

0.134

0.068

Reading score

0.110**

0.014

0.173*

0.091

Math score

0.105*

0.010

0.127

0.090

Reading score

0.101*

0.025

0.158*

0.098

Math score

0.100*

0.023

0.122

0.097

G2: Visits–Micro

G3: Visits–Update

G4: Micro–Update

*Significant at 10% level / **Significant at 5% level /***Significant at 1% level

33

As G1 is the full package (classroom visits+ micro workshops+ update workshops), and G4 is
composed of micro workshops + update workshops, the individual effect size of classroom visits
in Reading Comprehension can be obtained by subtracting G1 - G4 = 0.179 - 0.101 = 0.078.
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Table 17: Results of the impact of every component of the training in
multigrade and full-grade schools.
Multigrade
Output

Coefficient

SE

Full grade
Coefficient

SE

Classroom Visits
Reading score

0.078*

0.025

0.119*

0.021

Math score

0.017*

0.021

0.011*

0.024

Reading score

0.069*

0.021

0.104*

0.062

Math score

0.012*

0.026

0.006

0.069

Reading score

0.004*

0.025

0.092 *

0.025

Math score

0.008*

0.023

-0.001

0.090

Micro workshop

Update workshop

*Significant at 10% level / **Significant at 5% level /***Significant at 1% level

The results after the matching show that for multigrade and full-grade schools,
“classroom visits” is the component with the greatest impact on both Math and
Reading Comprehension, followed closely by the micro workshops. For the
component of update workshops, even though its impact is still positive and
statistically significant (with the exception of the impact of full-grade schools on
Math, with null effects), it is clearly the least important of the three components
for second graders.
These different results for the training components can be explained by the
characteristics of each component in terms of the strategy of the intervention.
As observed in Table 6 in Chapter 3 and as described above, classroom visits and
micro workshops use direct interaction between the coach and the teachers and
are usually carried out within the school or in the direct neighborhood, so these
components offer the possibility to provide feedback from a critical perspective,
similar to on-the-job training. In contrast, the update workshops require the
mobilization of teachers, putting teachers into a different environment and
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using a technique more related to off-the-job training. This finding is thus
consistent with Bartel (2015), Mason et al. (2012), Angrist and Lavy (2001), and
Bando and Li (2014), who have all highlighted the positive impacts of on-the-job
training in the fields of labor and education.
Finally, an additional but important result obtained from the analysis of Tables
5.2 and 5.3 is that the effects of having a combination of components such as
classroom visits and micro workshops are greater than the sum of the individual
effects for each component alone. Thus, the result of the previous combination
in multigrade schools for Reading Comprehension (Table 16) is 0.175, significant
at 5% level, which is larger than the sum of both individual effects observed in
Table 17, which is 0.147. Similar results are observed for the other combinations
(visits + update workshops, micro workshops + update workshops), suggesting
the generation of multiplicative effects when more than one component of the
training is combined.

2.

Robustness check

As the treated sample was defined by a threshold of more than 50% compliance,
it is important to analyze the sensitivity of the results to the choice of the
threshold. We do this by estimating again the parameters using different
thresholds. Figure 15 presents the sample size for each group of components by
different levels of the threshold. As observed, when the threshold is less than
50%, the sample size of the treated groups remains almost the same. In
contrast, when the threshold is greater than 80%, some of the treated groups
(especially the complete intervention-G1-sample) are substantially smaller. This
analysis indicates that a balanced sample size can be found between a threshold
of 60% and 80%. The robustness analysis is conducted taking this finding into
consideration.
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Figure 15: Results of the robustness analysis of the PSM estimations
Threshold tested

Threshold boundary

Table 18 presents for Reading Comprehension the results considering three
different thresholds (60%, 70%, and 80%). The estimates are very similar to the
ones obtained in the previous analysis, both in values of the coefficients and in
levels of significance. For Math, we find the same. As the results remain similar,
it can be concluded that the results obtained earlier appear to be robust.
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Table 18: Robustness analysis results of the PSM estimation (Reading
Comprehension)
Multigrade
Output

Coefficient

Full grade
SE

Coefficient

SE

Reading
G1: Visit–Micro–Update
60%

0.181**

0.016

0.277*

0.022

70%

0.179**

0.007

0.276*

0.018

80%

0.177*

0025

0.274*

0.022

60%

0.179*

0.022

0.184*

0.070

70%

0.178*

0.024

0.182*

0.067

80%

0.176*

0.026

0.179*

0.058

60%

0.116*

0.023

0.173*

0.090

70%

0.117*

0.024

0.173*

0.087

80%

0.118*

0.021

0.172*

0.092

60%

0.104*

0.025

0.157*

0.098

70%

0.104*

0.025

0.157*

0.098

80%

0.105

0.023

0.156

0.097

G2: Visits–Micro

G3: Visits–Update

G4: Micro–Update

*Significant at 10% level / **Significant at 5% level /***Significant at 1% level

The conclusion is that the PSM with DiD analysis for each component shows that
the classroom visits and micro workshops have a greater impact than the update
workshops. As stated before, this result is most probably due to the type and
nature of each training component and the intensity of the interaction between
the coaches and teachers in the classroom visits and micro workshops.
109

3.

Optimal design

The objective of this chapter also includes recommending the optimal design for
the program. Accordingly, a cost-effectiveness analysis is performed to establish
the comparative effect of each of the program components and thereby form
policy recommendations. Using official cost-reports of the Ministry of Education
for treated multigrade schools,34 Table 19 shows that update workshops is the
most expensive component, both per student and per teacher, followed by
classroom visits and micro workshops . On average, each program component’s
cost for one year of intervention is US$ 68 per student. These costs include
travel costs, didactic material used in coaching, expenses for seminars and
workshops, and other costs related to the visits and the coaching planned during
the year.

Table 19: Costs of program components for multigrade schools (2015)
Activities

Total Costs
(US$)

Cost per student
(US$)

Cost per teacher
(US$)

Classroom visits

12,506,142

71.83

869.0

Micro workshops

7,612,327

43.72

528.9

Update workshops

15,413,932

88.53

1,071.0

Source: Ministry of Education Official Reports, 2017.

Using this information together with the effect size of the grouped and
individualized components in Table 17, it is possible to perform the costeffectiveness analysis. Standardizing the cost per student per 0.1 standard
deviation (SD), it is possible to obtain – in an individualized analysis – the
information presented in Table 20. As observed in the table, and taking
multigrade schools as an example, for Math, the cost per pupil to increase
students’ results by 0.1 SD is US$ 174.4 for the whole intervention, while for

34

Information for full-grade schools was not available.
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Reading Comprehension that cost is US$ 114.0.
Individualizing by components, for multigrade schools, the cost per pupil to
increase students’ results in Math by 0.1 SD is US$ 422.5 using classroom visits,
US$ 364.4 using micro workshops, and US$ 1,106.6 using update workshop. For
multigrade schools in Reading Comprehension, the results are US$ 92.1, US$
63.4, and US$ 2,213.3 for 0.1 SD improvement obtained via classroom visits,
micro workshops, and update workshops, respectively. These results
demonstrate that the most cost-effective component is micro workshops,
followed by classroom visits and update workshops, both for Math and Reading
Comprehension. However, these results also show that the complete
intervention, due to its multiplicative effects, has better or at least similar cost
effectiveness.
To dig deeper into the question of optimal design, it is necessary to perform an
additional analysis. This time, though, components are grouped because of the
multiplicative effects of combining components within the intervention. Doing
this analysis for Math, it is possible to find that the combination of classroom
visits and micro workshops costs US$ 106.0 per student per 0.1 SD, making this
combination the most cost-effective combination for that subject. For Reading
Comprehension, the situation is similar: grouping classroom visits and micro
workshops costs US$ 66.0 per student per 0.1 SD, making this combination
cheaper than complete intervention (US$ 114.0 per student). Thus, the
effectiveness of the intervention can be increased if the program is reconfigured
to include only the first two components.
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Table 20: Cost-effectiveness analysis for multigrade schools
Effect

Cost

Average test
score (SD)

Cost per
student
(dollars)

Cost-effectiveness
ratio
Cost per student
per 0.1 SD gain
(dollars)

Math
Separate components
Visits

0.017**

71.83

422.5

Micro

0.012**

43.72

364.4

Update

0.008**

88.53

1,106.6

Visits–Micro–Update

0.117

204.08

174.4

Visits–Micro

0.109

115.55

106.0

Visits–Update

0.105

160.36

152.7

Micro–Update

0.100

132.25

132.3

Reading Comprehension
Separate components
Visits

0.078**

71.83

92.1

Micro

0.069**

43.72

63.4

Update
Group of components
Visits–Micro–Update
Visits–Micro
Visits–Update
Micro–Update

0.004**

88.53

2,213.3

0.179
0.175
0.110
0.101

204.08
115.55
160.36
132.25

114.0
66.0
145.8
130.9

Intervention

Group of components

*Significant at 10% level / **Significant at 5% level /***Significant at 1% level
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5.5

Conclusion

The aim of this chapter was to analyze the effect of each of the components of
the Peruvian teachers’ in-service program on student achievement in order to
discover if the design of the program is efficient. Using propensity score
matching with difference-in-differences analysis, we found for both Math and
Reading Comprehension a strong relation between students’ achievement and
the two components that strengthen the coach–teacher relationship and enable
discussion of what happens inside the classroom, namely the classroom visits
and micro workshops. Update workshops appear to have not a relevant effect.
Additionally, we found that grouped components have larger effects than each
component individually. With these results we get closer to what mentioned by
Supovitz and Turner (2000) and Cohen and Ball (1990): that professional
development (understood as a training intense, sustained and carried out close
to the classroom environment) is the best option to change teaching practices,
because the traditional policies and programs that regulate teaching behavior
without greater contact with them, have no major impact on their behavior or
daily routine.
By performing a cost-effectiveness analysis, we identified the optimal program
design. The results show that a combination of classroom visits + micro
workshops provides better results in terms of US$ per 0.1 SD gain. The
intervention could therefore be improved if the program is reconfigured to
include only those two components. With respect to update workshops, the
analysis leads to the conclusion that, instead of investing in this component, it
may be better to re-allocate these resources to other interventions aimed at
improving students’ performance.

113

114

Chapter 6: Conclusions and discussion

“Sine doctrina vita est quasi mortis imago.”
(Without learning, life is but the image of death)
―Dionysius Cato
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6.1

Introduction

This thesis puts forth two main reasons why the Peruvian government should
invest in the improvement of education, particularly when the program under
discussion focuses on areas of high inequalities. First, there is a positive
relationship between skills acquired during primary and secondary education,
future achievements, and a country’s economic growth (Hanushek and Luque,
2003; Hanushek and Woessmann, 2012). Second, higher-quality education
reduces educational inequalities, which in turn has an impact on future
reductions of income inequalities (Blau and Kahn, 2005; Bedard and Ferrall,
2003; Checchi and van de Werfhorst, 2017). The Peruvian government, since
2008, has implemented the Strategic Program for ¨Learning improvement of
regular basic education students¨ (PELA), the objective of which is to improve
learning achievements in students from 3 to 16 years old by intervening in four
areas: i) school infrastructure, ii) teacher development, iii) educational material,
and iv) monitoring and evaluating of learning and educational quality. The
second policy area, namely teacher development, includes an in-service
teachers’ professional development program. This program aims to improve the
pedagogical practices of teachers working in the context of high income
inequalities through a systematic process of meetings between a coach and
teachers undergoing the intervention. The following elements are involved in
this program (Ministry of Education, 2014):
• Classroom visits, wherein the coach observes teachers’ performance in
classrooms and identifies pedagogical skills that must be addressed, giving
monthly feedback on teachers’ practices;
• Micro workshops, which are monthly meetings where the coach and trained
teachers share experiences and investigate different pedagogical topics;
• Update workshops, which are usually located outside the schools’ area of
influence, and where a large group of teachers meets with the objective of
updating their knowledge on pedagogical topics.
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The main objective of this thesis was to analyze the impact of the Peruvian
teachers’ in-service program on the performance of second-grade students. The
results of this analysis will provide policy advice to the Peruvian government as
a decision is made as to whether or not to expand the program's coverage to
other vulnerable areas. This thesis also contributes to broadening the literature
on the relationship between professional development programs and student
achievement.
The available evidence on the impact of professional development programs on
student achievement is incomplete. Research is outdated and frequently does
not use a clear and rigorous quantitative methodology in identifying the
relationship between professional development and student achievement. The
last systematic review of evidence that included rigorous standards (inclusion
criteria), such as the use of experimental or quasi-experimental studies, and that
was published in recognized journals and used reliable databases for analysis
was conducted 10 years ago (Yoon et al., 2008). Therefore, a new review of the
literature is necessary, which through the use of rigorous inclusion criteria
allows us to know the state of the art of the impact of teacher training on
student performance.
If assess the impact of the program, we also have to link it to the scale of the
resources used and to the targeting strategy employed to cover the majority of
vulnerable schools. In terms of resources, the program is part of the PELA
strategy, which has enacted the largest educational intervention ever in the
Peruvian public sector with a budget expenditure of almost 58% of the US$ 8.3
billion allocated to the education sector in 2016. In terms of targeting, as of
2016, this program covered 8,726 full-grade, multigrade, and bilingual primary
schools throughout the country, or 37% of the total number of vulnerable
schools in Peru.
Within this thesis, Chapter 2 presented a systematic literature review of
empirical research from the last 20 years on the impact of professional
development programs on student achievement. The chapter identified specific
characteristics that may increase the probability of the program’s positive
impact on student outcomes. Chapter 3, using propensity score matching (PSM),
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assessed the impact of the Peruvian teachers’ in-service program on student
results. This chapter explored differentiated impacts on full-grade (urban) and
multigrade (rural) schools, which will provide the government with information
about the intervention’s ability to improve student results in the context of high
income inequalities. Chapters 4 and 5, combining the propensity score matching
(PSM) and difference-in-differences (DiD) analysis, provided more in-depth
insight into specific characteristics of the in-service program to determine
whether it was possible to improve its designs and make it more efficient.
Chapter 4 assessed whether the impact of the program could be sustained over
time, while Chapter 5 assessed each of the program’s components to determine
if their contribution to student results was homogeneous. Results from those
chapters defined an optimal training duration and the need for the three
components of the program to have the expected impact. Both findings could
facilitate government policy decisions and improve the efficiency of the
program.
Section 6.2 of this concluding chapter uses the findings of previous chapters to
draw conclusions. Section 6.3 analyzes the policy recommendations of the
improvement of the program. Section 6.4 discusses the limitations of the study.
Finally, section 6.5 proposes suggestions for future research.

6.2

Overall Conclusions

The introduction of the thesis presented four research questions. Table 21
summarizes the main contributions of the thesis, describing each research
question and the main findings.
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Table 21: Main contributions in terms of content per chapter
Main findings

Research question (chapter)

Is there systematic evidence of
the impact of the government’s
professional development
program of teachers on student
achievements? (Chapter 2)

What is the impact of this
professional development
program of teachers in Peru?
(Chapter 3)

What is the optimal duration of
the program in order to maximize
its positive impact on treatment
groups? (Chapter 4)
Is the contribution of the
professional development
program’s components to the

51% of the estimates obtained from impact studies of
professional development programs have a positive
and significant impact on student achievement. Some
characteristics of the training increase the probability
of a positive impact, such as focusing on improving
Math rather than Reading Comprehension, using
content-based programs rather than pedagogical
ones, and an intensive program sustained for a longer
period of time (+60 hours). Additionally, the literature
review finds that Math can be improved with the use
of content-based programs, whereas Reading
Comprehension responds more to pedagogical
programs.
Characteristics like location (urban/rural) and
development level of the country are not related to
the impact on student performance.
Impact evaluations show positive and significant (at
the 1% level) impacts for Math and Reading
Comprehension. For Reading Comprehension (effect
size): 0.148 and 0.233 standard deviation for
multigrade and full-grade schools respectively. For
Math (effect size): 0.083 and 0.137 standard
deviation for multigrade and full-grade schools
respectively. The robustness analysis confirms the
results.
The optimal duration is a two-year intervention.
Using the PSM and DiD analyses, it is found that a
two-year training program has a positive-but
decreasing- marginal impact on second graders, both
in Math and Reading Comprehension in full-grade and
multigrade schools. In the third year, the positive
impact disappears.
The first two components, classroom visits and micro
workshops, have a strong relationship with student
achievement. Update workshops appear to have an
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Research question (chapter)
positive impact on Reading
Comprehension and Math
homogeneous? (Chapter 5)

Is the Peruvian in-service
teachers' program cost efficient
when compared to other
educational interventions?
(Chapter 6)

Main findings
almost null effect on student results. Reason seems
to be the way the coach interacts with teachers. For
the first two components there is a direct relation
between coach and teachers, close to an on-the-job
intervention. Update workshops use a traditional offthe-job contact. Additionally, the thesis found that
grouped components had a larger impact than each
of them individually.
The Peruvian in-service training is more cost efficient
than a comparable local intervention (JEC) and is
among the more cost-efficient interventions when
compared to other US public educational
interventions. This program yielded better results
than programs intended to increase teacher salary,
voucher programs, and those intended to reduce
class size. The program yielded results comparable to
those of programs intended to emphasize the
methodology of learning by doing.

The conclusions of this thesis are organized into six statements below. These
statements combine insights from different chapters and provide overarching
conclusions based on the findings of this paper.
1.
The effect size of the Peruvian in-service teachers' program is smaller
than the effect size of similar interventions found in the international
literature.
The literature review in Chapter 2 on professional development programs
established that 51% of the estimates taken from the interventions analyzed
had a positive and significant impact, which confirmed the positive effects of inservice training on student achievement.
For those studies that show standardized impacts, the effects size range from
0.05 standard deviation (Swinton, Scafidi, and Woodard, 2012) to 0.39 standard
deviation (McCutchen et al., 2002). Yoon et al. (2008), in a group of 9 papers
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that meet the What Works Clearinghouse research standards, found an average
effect size of 0.54 standard deviation. Considering those information, the
international average impact of professional development programs is around
0.4 standard deviation. These effect sizes are greater than the impact of the
Peruvian in-service program obtained in Chapter 3. For Reading
Comprehension, an impact between 0.14 and 0.23 standard deviation was
obtained for multigrade and full-grade schools, and for Math an impact
between 0.08 and 0.13 standard deviation for multigrade and full-grade schools
was obtained.
These differences may be caused by the focus of the Peruvian program, which
is delivered principally to rural multigrade schools. As observed in Chapters 3 to
5, school type accounts for 55% to 65% of the differences in impact in Math and
Reading Comprehension, and the result is always lower when the program is
delivered to rural multigrade schools. This result is mainly because the students
in multigrade school are of different ages but located in the same classroom,
which hinders the teachers’ effective time for students in similar cohorts, and
reduces peer effects. A peer effect is the positive effect generated in the student
through interactions with their peers (of the same age or similar characteristics).
Epple and Romano (2011), Duflo et al. (2009), and Kang (2007) found that an
improvement in peer outcomes can have a positive impact on the student that
varies between 20% and 60% of improvements, an impact that is lost in
multigrade schools.
2.
Contrary to the ambiguous results of general labor training programs,
teachers’ professional development interventions have a positive and
significant effect when the interventions are sustained for a longer period of
time.
Labor training is similar to educational training in that both types of training seek
to improve the skills and competences of the beneficiaries. The goal of labor
training is to improve the ability of workers to perform technical tasks or to
relocate workers in a shorter time in the labor market. The goal of teacher
training is to improve teaching skills. To establish a framework of the impact of
the duration of training programs on the capabilities of the beneficiaries, this
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thesis uses literature on the labor sector. Results from labor training programs´
duration on employment status and wages are inconclusive. Systematic
literature reviews, such as Card et al. (2010) and Vooren et al. (2018), and
studies such as McGuinness et al. (2014), Fitzenberger et al. (2006), and
Greenberg et al. (2003) have found that long-term training programs are more
effective. In contrast, Kluve et al. (2007) and Hujer et al. (2006) found negative
employment effects in long-term programs.
Contrary to this relationship, in the education sector, the literature review
showed that long-term programs had a more positive effect than short-term
interventions. 62% of estimates that assess the effect of professional
development programs of over 60 hours found positive and significant results,
whereas approximately 50% of estimates found positive results for programs
with less than 60 hours of training. These findings support findings from authors
such Kennedy (1998), Supovitz and Turner (2000), Garet et al. (2001), Clewell et
al. (2004), Yoon et al. (2007), and Navarro and Verdisco (2010), who also
established the positive impact of sustained training in the educational sector.
Positive results in the analysis of the Peruvian in-service teachers' program (a
sustained intervention) in Math and Reading Comprehension supported these
results.
The positive impact of the Peruvian program is a result of the following
characteristics:
•

more exposure time than similar interventions: from 169 to 224 hours of
training per year, depending on whether the school is a multigrade or fullgrade school;

•

three years of intervention per teacher based on Ministry of Education
guidelines.

These results are based on changes in teaching behavior, which according to the
causal model based on Yoon et al. (2008), has a significant impact on students.
This impact can be observed in what Supovitz and Turner (2000) describe as a
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"culture of investigation", which happens when the teacher encourages
discussion and collaborative learning among students.
3.
Content-based programs have a larger impact on student achievement
than pedagogical programs, but the final impact of the program depends on
the combination of the subject and the specific training focus.
In the literature review of content-based programs aimed at enhancing
teachers’ knowledge of the subject, it was established that 67% of the estimates
of the programs had positive and significant results; in contrast, of the
pedagogical programs intended to improve teachers’ pedagogical skills, 50% of
the estimates had a positive and significant impact. These findings support
those of Kennedy (1998), Garet et al. (2001), Clewell et al. (2004), Hill, Rowan,
and Loewenberg (2005), and Boyd et al. (2009), suggesting that it is better to
implement content-based programs when government intends to improve
teachers' capabilities.
But this literature review has important implications in deciding public policies
on the specific subjects of Math and Reading Comprehension. In particular,
content-based programs are more likely to have a positive impact on Math
performance. In Reading Comprehension, the use of pedagogical programs has
a more positive impact. Justification for these mixed results can be found in
Kennedy (1998), who argues that because of its characteristics (standardized
testing, less teacher subjectivity, coordination across grades), Math is more
suited to content-based training. In Science (which is similar to Reading
Comprehension), teachers exercise a higher level of discretion in their teaching,
and the curriculum is more flexible, which is more in line with the in-service
programs that provides teachers with a combination of pedagogical behaviors
and teaching knowledge.
The results of the impact evaluation in Chapter 3 are closer to the expected
results. In terms of effect size, Reading Comprehension outperforms Math
results in multigrade schools (0.148 vs 0.083 standard deviation) and full-grade
schools (0.233 vs 0.137 standard deviation).
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To explain these results for the Peruvian experience, a closer analysis is needed
of the in-service teachers' program. According to the coaching protocols of the
program (Ministry of Education, 2014), the coach works with teachers to
improve and strengthen their pedagogical practices and school management
based on critical and collaborative reflection. This interaction is carried out by
the coach:
• promoting the effective use of time in the classroom;
• guiding teachers in optimizing the use of materials and resources available in
the classroom (workbooks, texts, and classroom library);
• identifying and strengthening pedagogical strategies according to the
sociocultural and linguistic context of the students;
• assessing teachers in the evaluation and analysis of student progress.
Also, the aforementioned protocols do not establish differences in the
methodology used when training teachers in Mathematics or Reading
Comprehension. Therefore, the training is more focused on improving teachers’
pedagogical skills than on content-based training, which gives meaning to the
results obtained.
4.
There is a positive but decreasing effect of the duration of training on
student outcomes: the findings suggest that the optimal length of training is 2
years.
As described in statement 2, there is a body of evidence on the positive impact
of the duration of training programs in the educational sector. However, the
literature review in Chapter 2 provides neither a clear framework for
establishing the optimal duration of professional development programs nor
confirmation as to whether any diminishing or increasing returns are caused by
the long-term exposure to the intervention. What has been established so far
are boundaries similar to those presented by Yoon et al. (2008), who states that
programs with over 30 hours of intervention have positive results and Supovitz
and Turner (2000), who illustrate the positive impact of 80 hours of intensive
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training under the framework of the Local Systemic Change (LSC) initiative on
teachers’ behavior. The question about the optimal duration is even more
essential in this thesis because the Peruvian program entails 169–224 training
hours per year, more than similar programs evaluated by Yoon et al. (2008) and
other Latin American experiences such as the Ecuadorian “Si Profe” or the
Peruvian “Aprendes” program.
The results in Chapter 4 showed that, for the Peruvian program, the second year
of intervention had diminishing but significant and positive returns in both
Reading Comprehension (0.044 and 0.058 standard deviation) and Math (0.038
and 0.011 standard deviation) in multigrade and full-grade schools, respectively.
Additionally, a third year of training had no positive nor significant impact on
student achievement. As third-year results may be biased due to the small
sample of schools (7 full-grade and 688 multigrade), a robustness analysis was
conducted. The analysis confirmed those results. Because the second year of
intervention – though decreasing – still had a positive and significant impact on
student performance, the findings suggested that the optimal length of the
program was 2 years.
The cause of these decreasing returns can be found in economic literature on a
comparable sector used in this thesis, such as the labor sector. In this sector, an
increase in input (labor) generally has a positive but decreasing marginal impact
on final production. However, as Amoroso (2015) found, the exception to the
rule occurred when the increase in labor input was accompanied by a
specialization and knowledge component (human capital), which generates an
increase in the marginal product.
Therefore, when analyzing Ministry of Education manuals for the Peruvian inservice teachers' program, it was observed that the training for each teacher,
when exceeding one year, became repetitive. This repetition was because, for
each additional year, the trained teacher received the same training content
and same follow-up strategy as peers with one year of training. In the second
year, the program focused on strengthening knowledge previously acquired, so
there was no innovative component present in the second year. This explain the
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theory of diminishing marginal returns in the Peruvian teacher training
programs.
5.
In the educational sector, on-the job training offers more effective
results than off-the-job training.
The education sector has long debated how training should be delivered. Is it
more effective for teacher training to be delivered within teachers’ daily
routine, including follow-up support through study groups, classroom
demonstrations, and coaching (on-the-job training)? Or can traditional off-thejob training methodology be used; wherein general courses are given at a site
outside of the working environment? Darling-Hammond and McLaughlin (2011)
and Lieberman (1995) recommend that training must involve the teaching of
concrete tasks, be based on the discussion of teachers' experiences (feedback)
with students, and be given within the school environment to yield positive
results. Also, Angrist and Lavy (2001), using a matching design, found that a
teacher training program provided within schools in Jerusalem on a weekly basis
had a positive impact on achievement.
In Chapter 5, a positive relationship was found between student achievement
and the components of classroom visits and micro workshops, the two
components closest to the definition of on-the-job training. On the other hand,
the component related to off-the-job training methodology, update workshops,
had a small or sometimes null effect.
As observed in Table 22, while the effects of the first two components
accounted individually for approximately 40% of the impact of the program in
Reading Comprehension and 10% in Math, update workshops had an almost
null effect on results, with exception of Reading Comprehension in full-grade
schools. To complement the previous findings, in Chapter 5-Table 20 showed
that, when combining components such as classroom visits and micro
workshops, results were greater than the sum of the individual effects for each
component individually. This finding suggests a multiplicative effect if more than
one component of the training is combined with others.
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Table 22: The importance of each component in the final impact of the
program in multigrade and full-grade schools.
Multigrade schools %

Full-grade schools %

Classroom visits
Reading

43%

43%

Math

14%

8%

Reading

39%

38%

Math

10%

5%

Reading

2%

33%

Math

7%

0%

Micro workshops

Update workshops

To better understand those differences, we examined the Peruvian program
components in terms of the characteristics of both on- and off-the-job training
studies and analyzed the relationship between the coach and the trained
teacher. In this thesis we have described that classroom visits and workshops
are close to the definition of on-the-job training because in these sessions, the
coaches observe, give feedback, and discuss the classroom experiences with
teachers, both individually and in groups, within the framework of what
happens inside the classroom. Contrary, the update workshops, delivered not
by the coach who knows the personal experience of each treated teacher, but
instead by a general trainer that covers the entire district, include a range of
general courses such as time management in the classroom, school
management, pedagogical leadership, and school climate (Ministry of
Education, 2014). These workshops are barely linked with the teachers’
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environment and experiences, and so are closer to off-the-job training. Results
confirm what has been found in the existing literature: on-the-job training
components in the Peruvian in-service teachers' program, classroom visits, and
micro workshops, provides better results than off-the-job training component,
namely update workshops, on student achievement.

6.
The Peruvian in-service teachers' program is cost effective compared
to other international and national interventions also aimed at improving
student results.
Chapter 3 found that the Peruvian in-service teachers' program had a positive
and significant impact on student performance in Math and Reading
Comprehension in both multigrade and full-grade schools, which is remarkable
considering the particularities of the intervention (which is focused on rural
areas with inequities). However, given this impact, it is important to determine
if the intervention is cost effective, specifically whether the investment made
was smaller than those made in interventions with similar results. To determine
cost effectiveness, Yeh (2011) analyzes 22 different educational interventions
that attempt to increase student achievement in the United States. Table 23
illustrates the cost per student in US$ in eight representative educational
interventions and compares these costs with those of the Peruvian in-service
teachers' program to determine cost effectiveness. To estimate the costeffective index, the programs’ costs were updated using the United States
consumer annual price index (2006–2015).
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Table 23: Cost-effective comparative analysis: Peruvian in-service training
with other international interventions

6

Math (US$)
(Cost per
student
in US$ for 0.1
SD)
7

50

50

265

619

510

510

35,027

13,838

Class size reduction
10% increase in per pupil
expenditure

1,541

1,781

1,566

1,566

High-quality preschool38

9,410

9,106

Peruvian In-service training
for multigrade schools

114.0

174.4

Program/Intervention
Rapid Assessment35
Comprehensive school
reform36
Longer school day
Teacher salary
Voucher program
37

Reading
Comprehension
(Cost per student
in US$ for 0.1 SD)

Source: based on Yeh (2011)

The cost-effective results of Table 23 show that Peruvian in-service training
(both multigrade and full-grade interventions), together with the Rapid
Assessment, the Comprehensive school reform, and the Longer school day,
were the more cost-effective interventions. These findings confirm what was
previously proposed, that the Peruvian intervention could continue and, if
possible, it should be scaled up to impact more teachers and students in all

35

Program designed to allow students to read books according to their own level of understanding
and individualized tutoring from teachers
36
Refers to the Expeditionary Learning Outward Bound, a program that emphasizes methodology
of learning by doing, group work, in-depth studies of specific topics, and public presentations.
37
Project STAR. Nye, Hedges, and Spyros. (2001)
38
Perry Pre-school intervention.
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targeted areas of the intervention. In spite of these results, it is important to
consider social and economic differences between US and Peruvian programs
comparing their cost effectiveness.
Additionally, this thesis also compared the Peruvian in-service teachers'
program, when focused on multigrade schools, with another Peruvian
intervention named “Jornada Escolar Completa - JEC” (Longer school day),
whose objective was to improve student results by increasing 10 lecture hours
weekly in all secondary schools in Peru. For this analysis, the impact conducted
by the Aguero (2016) was used, which found that JEC had a positive and
significant impact on student achievement in Math and Reading Comprehension
of 0.233 and 0.185 standard deviation, respectively. This analysis also presented
cost information about the intervention.

Table 24: Cost-effective comparative analysis: Comparing two Peruvian
educational programs

Program/Intervention
Peruvian In-service
training for multigrade
schools
Longer school day
(JEC)39

Reading Comprehension
(Cost per student
in US$ for 0.1 SD)

Math (US$)
(Cost per student
in US$ for 0.1 SD)

114.0

174.4

490

389

As observed in Table 24, the teacher in-service training program in multigrade
schools is more cost effective than the JEC program. This difference in results is
expected to be more pronounced in full-grade schools, possibly because the
cost of the implementation of the in-service program in full-grade schools is

39

Based on Aguero (2016)
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always lower (per capita) than in multigrade because of the numbers of students
attending the two types of schools.
Considering these results, it can be affirmed that the Peruvian in-service
teachers' program is one of the most cost-effective programs compared to
similar interventions, both within Peru and internationally. These findings
support the implementation of this type of interventions on a national -focusedscale and in other Latin American and developing countries, as a way of
improving the educational performance of vulnerable students.

6.3

Policy Recommendations

The Peruvian in-service teachers' program has been found to have a positive
impact on second graders’ results in Reading Comprehension and Math in
multigrade and full-grade schools. These results enable it to achieve one of the
principal objectives of the PELA Program, namely the improvement of student
performance in primary school. Also, the results show that the second year of
intervention, in addition to achieving positive results in students’ achievement,
allows for a reduction in the urban/rural achievement gap, which is relevant as
the program focuses mainly on rural areas. Therefore, the first policy
recommendation offered by this thesis is to continue investing in the in-service
program as it generates a positive impact for students who live in vulnerable
conditions. This recommendation will also allow the government to reduce
future income inequalities within the country, one of its principal priorities.
The literature on professional development programs previously assessed has
found that sustained training is a key factor in generating changes in teaching
behavior and student performance. One of the characteristics of the Peruvian
in-service teachers' program is that it is a sustained intervention with 169- 224
training hours per year, which according to the literature review generates a
greater probability of obtaining positive results in more than 12 percentage
points. The analysis of the Peruvian program found that 2 years of intervention
(between 338 and 448 hours) is the optimal length because, as well as the first
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year, the second-year of intervention also has positive, though diminishing,
results. According to the results of this thesis, it is advisable not to continue with
the third year of implementation as suggested by the Ministry of Education
because that additional year does not have a positive impact on student
performance. Therefore, the second policy recommendation is to shorten the
training period to two years.
This thesis has determined that only two of the components of the program
have had a positive impact, namely classroom visits and micro workshops. Both
components are close to the definition of “on-the-job training” because they
encourage a direct relationship between the coach and the teachers trained
within the working environment and have a positive impact on student
performance. On the other hand, the update workshops had almost no effect
on student performance, which may be because these workshops prioritize
training outside the working environment, contrary to what is recommended by
Lieberman (1995) and Darling-Hammond and McLaughlin (2011). Therefore, the
third policy recommendation is to eliminate the update workshops and reassign
resources to strengthening the first two components, which privilege discussion
and feedback among colleagues of their teaching experiences with students.
The in-service program is cost effective when compared to other Peruvian
educational interventions such as the JEC program (increasing lecture hours to
secondary students) and international programs aimed at improving student
results. The cost of the Peruvian program ranges from 114 to 174 US$ for 0.1
standard deviation in multigrade schools, JEC is over 100% more expensive to
get similar results. Internationally, compared to programs designed to provide
individualized tutoring to students, which emphasize the methodology of
learning by doing40 or increasing class hours, the results are similar and
sometimes more cost effective. Therefore, the fourth policy recommendation
offered by this thesis is to expand the program on a national scale as it is a cost-
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Teaching method that consists of finding creative formulas and practices to generate learning
based on real-life problems. This method implies that the teacher gives tools to students to
encourage teamwork in practical activities.
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effective tool that has enhanced student outcomes. Ideally, the government
should aim to cover the 63% of schools in the target population that have not
yet received intervention.
The four-policy recommendations for improving the design of the training
program are summarized in Figure 16.

Figure 16: Policy recommendations to improve the Peruvian in-service
teachers' program

Continue investing in the in-service program.
Shorten the training period to two years.
Eliminate the update workshop component of the
program.
Expand the program on a national scale to rural areas as it is
cost effective.

6.4

Study limitations

This study has a number of limitations. The first of these limitations refers to the
replicability of results at a national level. The results of this thesis are applicable
to areas of high income inequalities, particularly rural areas with multigrade
schools. Even if information and statistically significant results are available for
full-grade schools, these data are usually found in urban low-income areas due
to the focus of the program. This tendency may be observed in the
characteristics of the treated and control samples, where there are significant
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differences in variables related to poverty and rurality level. For this reason, this
thesis used the PSM technique to develop the impact evaluation. Therefore, if
the government intends to expand the program at a national level to include
urban full-grade schools, more research is necessary to control for other
variables that can affect (positively or negatively) the results in urban areas.
The second limitation of this thesis is that there are variables that could not be
accounted for in the PSM models used but may explain part of the impact. In
this thesis, the treated and non-treated sample were controlled by factors
related to area income level, such as rurality, extreme poverty, inclusion in
social programs, and malnutrition. These variables allowed us to meet the two
conditions for obtaining unbiased results, namely conditional independence
and common support. However, as mentioned by Supovitz and Turner (2000),
it should be taken into account that teachers from poorer schools tend to use
more traditional teaching practices than their urban counterparts due to the
particularities of teaching in vulnerable environments, such as class size,
available time, etc. Although the results obtained were statistically significant,
future research should use variables that approximate these differences in
teaching styles between urban and rural areas in order to obtain a more
accurate model that reflects the final impact of the program.
The third limitation of this thesis refers to the number of results per study for
the 21 papers selected for the literature review. Regardless of size, sample,
degree of urbanity, and type of professional development, all the results – even
if more than one result was produced per study – have been considered equally
and accounted for in determining the final impact. However, due to the use of
different methodologies, more than one result can be obtained per study. When
considering all results, one study could be over represented, carrying more
weight than the other studies in the final average impact. In the present thesis,
studies by Angrist and Lavy (2001), Jacob and Lefgren (2004), Bressoux, Kramarz,
and Prost (2008), Telese (2012), Monazza (2003), and Glazerman et al. (2010),
with four results each, could be susceptible to overrepresentation.
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6.5

Suggestions for future research

For future research, this thesis suggests further investigation into the impact of
professional development programs in developing economies. From the 21
selected papers, this study was able to find only 4 studies delivered on
developing countries that fulfilled the evidence standard requirements of this
thesis. This thesis considered papers that fulfill an inclusion criterion elaborated
over the basis of selected papers/guidelines (i.e., Van Klaveren and De Wolf
(2014) and the Campbell Collaboration) that take into consideration specific
requirements. These requirements are as follows: considering student
achievement as the dependent variable; using Randomized Control Trial and
Observational studies to assess the equivalence between the treated and
control groups; including published papers; and collecting reliable data. Because
of the scarcity of available papers, it was not possible to make inferences about
how this type of program would function in other developing economies or to
estimate whether such a program would attain different results than in
developed countries.
Another topic that merits further research is the impact of the professional
development program on secondary students. The literature review found that
the impact of this type of program was ambiguous, with a similar probability
(30%) of having significant positive and negative impacts. This topic should be
carefully analyzed because it would be valuable to determine what caused the
disparity in results between primary and secondary institutions. This disparity
may be because the methodology used in training is similar to that used in
primary education, though these institutions require more specialized training.
Determining the cause for the difference in results may help developing
countries to continue strengthening secondary education in order to ensure
that vulnerable students can receive education of a higher standard and have a
greater probability of accessing higher education.
Additionally, future research should examine the relationship between the
quality of the coach and knowledge improvements in teachers. How much do
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differences in coach quality affect teachers? In the initial periods of the Peruvian
program (2008–2012), the selection of trainer (those in charge of training the
coaches) was the responsibility of regional governments, which caused
problems in terms of homogeneity in the quality of the training (Rodriguez,
Sanz, and Soltau, 2013). To address this issue, the Ministry of Education decided
in 2012 that all trainers are to be hired by the Ministry, while the hiring of
coaches is to be left to regional governments. This decision, which homogenized
the quality of trainers and coach training, may be the basis of a future study that
seeks to determine the differentiated impact of the quality of coach quality on
teachers’ knowledge. If academia continues exploring this relationship, research
will be able to understand more fully the virtuous circle of coach-teacherstudent, which may aid in understanding teacher training programs’ impact on
students and students’ educational outcomes.
About the persistence of the results, the fourth chapter evaluated how the
annual results of the students increase when the school has been intervened for
more than one year. However, we know little about the persistence of positive
impacts over time. Could it be that the two-year training programs, even if they
have decreasing annual impacts, can improve the duration of the positive
effects of the first year on students in the medium and long term? Or even that
the schools treated for only one year remain with the positive effects for the
following cohort of students? Therefore, a comparative analysis over time
between schools that have received different intensities of treatment would
help us to see the persistence of the program over time.
Finally, this thesis recommends testing the explanations provided by this thesis
to explain the reasons for the varying impact of the Peruvian in-service teachers'
program. Are the differences in multigrade schools and the effect of peers the
reasons for the lesser impact of the Peruvian program compared to the impacts
of similar programs elsewhere in the world? Is it possible to improve Math
performance if policy-makers apply a differentiated content-based strategy in
teacher trainings in Math? If different content was generated for the second or
third years of the training, could the decreasing returns be reversed, and could
there even be a positive impact in the third year of intervention? The answers
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to these questions would not only serve the Peruvian government in improving
the implementation of its program, but also the international community in
improving the results of professional development programs.
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Summary
Professional development programs, which usually take the form of personal
coaching, conferences and workshops, are a key element to improve the
capacities of teachers. Teachers, in turn, are a primary factor in understanding
how students achieve learning outcomes. Therefore, it is important to measure
in a quantitative manner the impact that professional development programs
have on student achievement.
For a developing economy like Peru, this analysis is especially important. Peru’s
average annual growth rate of 5.4% for the period 2001-2017 was not
accompanied by a reduction of income inequalities or by substantial
improvement of students’ academic performance. The country’s position on
PISA test results (67th out of 75 countries/regions in Math, and 68th of 75
countries/regions in Reading Comprehension), together with a considerable gap
between urban and rural students, has made the challenge of improving
education a national priority. This priority is even more so the case if the country
accepts Hanushek and Woessmann’s (2012) argument that student
achievement is correlated with the sustainability of long-term economic
development.
The Peruvian government has committed to increasing student results and
reducing the inequities between urban and rural areas. Accordingly, in 2008, the
Peruvian government launched the PELA program, a strategy intended to
improve the results of students aged 3-16 years old. The strategy aims to
address areas related to school infrastructure, teacher development,
educational material, and monitoring and evaluation. The strategy has
increased so much that in 2016, it occupied 58% of the Peruvian educational
budget.
The objective of this study is to quantitatively assess the impact on student
results of a specific program included in the second PELA area (teacher
development): the Peruvian teachers’ in-service program. This intervention
focuses mainly on improving the pedagogical practices of teachers working in
the context of high-income inequality. The intervention operates through a
systematic process of conducting meetings between a coach and teachers and
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presenting several workshops. The importance of the in-service program is such
that during 2016, it covered 8,726 schools throughout the country. In the future,
it is planned to be expanded to 63% of the vulnerable schools that have not yet
been covered.
The most recent study on the impact of in-service training programs on student
achievement, that also used a clear methodology and rigorous standards to
systematically compare results, was conducted 10 years ago (Yoon et al., 2008).
Yoon et al.’s (2008) study is part of a series of systematic studies that started in
the late 1990s with the one carried out by Kennedy et al. (1998) who based their
results on experimental or quasi-experimental studies who works with reliable
databases. These research’s show that these training programs do have a
positive impact on student performance.
However, most of the studies included in those systematic reviews have
evaluated the relationship between in-service programs and student outcomes
in the context of an urban environment in a developing economy. There is little
information about the effects of these programs on students who live in
vulnerable conditions like those in the Peruvian case.
Therefore, the added value of this thesis is its study of the impact of a teachers’
in-service program that is focused on vulnerable students. For the purpose of
this study, we have a unique dataset that includes the academic results of every
second-grader of all public schools in Peru together with information on the
socio-economic variables of the students and the level of compliance of each
teacher with the components of the program during the period 2014-2016.
The main finding of the Peruvian experience is that the program has positive
impacts on educational performance. This finding coincides with most of the
findings presented in the systematic literature review of this thesis, which
covers the last 20 years. Besides, the detailed analysis the program also provides
new information about the characteristics that a teacher's in-service program
should have in order to be more efficient among vulnerable students: Namely,
the analysis explains how duration, intensity, type of coach-teacher contact, and
characteristics of teaching have differentiated impacts on student performance.
Chapter 2 of this thesis studies the state-of-the art of the empirical research
from the last 20 years on the impact of professional development programs on
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student achievement. This chapter, using a search strategy and a specific
inclusion criterion for the selection of studies, systematizes the impacts of public
and private interventions over three regular educational levels: pre-school,
elementary, and middle school. The chapter also considers the degree of
urbanity, the level of development of the country, the training content, and the
duration of the training for obtaining differentiated results. The chapter shows
that from 21 studies with 47 estimates, 51% of the quantitative results show a
positive and significant impact on student performance. This percentage is
significantly greater than the 15% of results that are negative and significant.
Additionally, the analysis found that some characteristics of the training, like the
subject (Math or Reading Comprehension), the length of the training, and the
focus (content-based or pedagogical), can increase the probability of having
positive impacts. When previous findings are compared to the analysis, which
only considered a strict sample that fulfills all the inclusion criteria (12 studies –
27 estimates), the results remain similar. This confirms that there are different
results depending on the programs’ characteristics.

For example, content-based programs, or the ones that focus on enhancing
teachers’ knowledge of the subject, have better returns than pedagogical
programs, or ones that are more focused on improving teachers’ pedagogical
skills. This result can be explained by the fact that content-based programs
provide teachers with general guidance on the curriculum and training for a
specific subject. The pedagogical programs, in contrast, present more general
content about the learning process within the classroom. However, when
combining the subject and the focus of the intervention, content-based
programs have a more significant impact on Math performance, while
pedagogical programs have greater impacts on Reading Comprehension
students’ results. The reason could be the characteristics of the content-based
programs for Math: these programs provide teachers with specific information
on how to teach the mathematical content to their students, which has a direct
impact on students’ learning process.
Furthermore, more effective results are obtained when programs are sustained
for a longer period of time (more than 60 hours). This result can be explained
by the authors of the educational and labor sector studies referenced in the
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thesis as well as by the results of the Peruvian case. Due to a longer exposure to
the intervention, changes in teaching behavior are generated; according to the
logical model of professional development training based on Yoon et al. (2008).
These changes have a significant impact on student outcomes. Nevertheless, as
none of the papers chosen for the systematic review show an optimal training
duration, the question of the optimal duration of an in-service program is
answered with the results of Chapter 4, when the Peruvian program’s optimal
duration is discussed.
Finally, contrary to what we were expecting, we discover in the systematic
literature review that other variables, such as the location of professional
development interventions and the development level of the country, are not
related to the impact on student performance. This general analysis is expanded
in Chapter 3, which studies the differential impacts of the Peruvian intervention
when it is carried out in an urban versus a rural environment.
The case study used in this thesis is the Peruvian teachers’ in-service program.
In Chapter 3, the impact of the program on students’ results in both full-grade
(urban) and multigrade (rural) schools is studied using a quasi-experimental
propensity score matching (PSM) design to control for differences in program
enrollment like rurality, poverty, nutrition level, etc. With a dataset of 4,389
treated and 25,002 control schools for 2014, results show that the program has
a positive and significant impact on Math and Reading Comprehension. For
Reading Comprehension, the effect size is 0.148 for multigrade schools and
0.233 for full-grade schools. For Math, results are lower but also positive, with
an effect size of 0.083 for multigrade schools and 0.137 for full-grade schools.
Impacts on both subjects are lower than the impacts obtained in the
international literature (around 0.4 standard deviation). The difference could be
due to the characteristics of the Peruvian intervention: This intervention is
mainly focused on multigrade rural schools, where students of different ages
are located in the same classroom, which reduces the effect of peers and
hinders the effective time of teachers for each student.
In Chapter 4, we studied the optimal length of the Peruvian program considering
that, according to the official protocol, the program is supposed to train
teachers for three consecutive years without any theoretical justification for this
timeframe. Using propensity score matching with a difference-in-differences
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analysis and data for the 2014-2016 period, this thesis estimates how
incremental the impact of the program is when it last more than one year. The
results show that the second year of intervention shows positive but decreasing
effects on Math and Reading Comprehension for both full-grade and multigrade
schools, while the third-year shows no effect on student achievement. The
shortage of data for the third year of intervention led us to perform a robustness
analysis dropping the extreme values of the sample (first and last quintiles),
which confirms the results: the optimal length is two years of in-service training.
The reasons for these decreasing results can be found in the characteristics of
the training: The training is a repetitive process, wherein the second and third
year of intervention only reinforce the knowledge of the previous year without
any innovative component.
In Chapter 5, to obtain an optimal design of the intervention, we examine the
contribution of each of the program components (classroom visits, micro
workshops, and update workshops) on student achievement. As in the previous
chapter, propensity score matching together with a difference-in-differences
analysis is used to estimate the differential impacts of each program component
for 2015. The results show that the two components closely related to the
definition of “on-the-job training” (i.e. classroom visits and micro workshops)
have a strong relationship with student achievement due to the way the coach
interacts with the teachers: namely by discussing what happens inside the
classroom. In contrast, update workshops have an almost null effect on student
results, because this component tends to be carried out outside the work
environment and, in general, is not related to the reality of teachers. The
robustness analysis confirms the previous results.
Furthermore, the analysis found that the components like classroom visits and
micro workshops, when grouped, have a greater impact than when each of
them is used individually. This finding generates the recommendation that the
first two components should be used together.
Chapter 5 also obtains an optimal design of the intervention using cost
information of each component of the program to perform a cost-effectiveness
analysis of all components. The results show that a combination of classroom
visits plus micro workshops offers better results in terms of US $ per 0.1
standard deviation gain than the full intervention offers. Therefore, it is
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recommendable to reconfigure the program to include only those two
components.
In Chapter 6, a cost-effectiveness analysis of the whole intervention is carried
out, comparing the intervention with a Peruvian program of extension of the
school day as well as with eight other international educational interventions.
Using information on costs and impacts for each program, it is observed that
the teachers’ in-service program with US$ 34 per 0.1 standard deviation gain for
full-grade schools and US$ 202 per 0.1 standard deviation gain for multigrade
schools, is more cost-efficient than the local intervention and is among the most
cost-efficient interventions compared to the international ones.
Overall, the conclusion is that the Peruvian teachers’ in-service program is
having a positive impact on second graders’ results in Math and Reading
Comprehension in multigrade and full-grade schools and that those impacts can
be improved and sustained if some changes are made in the duration and
structure of the program. The principal policy recommendations derived from
the study are thus to continue investing in the program as it is indeed generating
a positive impact on students who live in vulnerable conditions. But this
continuity of coaching for each teacher should only be carried out for two years
since the study has discovered that the second year of intervention has positive
but diminishing results, making a third year of intervention inadvisable.
Additionally, as only the classroom visits and micro workshop components have
relevant impacts on students, it is also advisable to eliminate the update
workshops component and reallocate resources to strengthen the first two,
since they focus on discussion and feedback between colleagues about their
experiences in the classroom.
Finally, as this focalized program is cost-effective in comparison to other
educational interventions, it can be used by other governments of Latin America
and developing countries that are also seeking to improve the educational
results of students located in rural environments. These students are usually the
most vulnerable ones.

162

Addendum on valorization
This addendum presents the value created by this doctorate thesis in terms of
the relevance of the results for non-academic audiences. It is organized in two
parts describing the relevance of the findings and the target groups that will be
benefited from those results; and the methodological innovations applied for
the analysis.
The objective of this thesis was to quantify the impact of the Peruvian teachers
in-service training on student achievement. Considering it is an ongoing
intervention focused on vulnerable students mainly located in rural areas, the
evaluation acquires greater importance because its results can be used to make
changes to the training in order to improve its future results.
To the best of my knowledge, after the last two systematic literature reviews
conducted by Kennedy (1998) and Yoon et al. (2008) in developed economies
until 2005, this thesis fills a gap in the information about the effectiveness of inservice teacher training programs delivered for the last 10 years (until 2015) in
developed and developing economies. Therefore, results presented in Chapter
2 of those programs characteristics that increase the probability of having
positive results such as focusing on Math rather than Reading Comprehension,
and using intense and sustained (more than 60 hours) content-based programs,
can be used to improve the educational policies intended to reduce education
inequalities in developing countries.
The empirical Chapters 3 to 5 presented in this thesis develop the questions
about the impacts of the Peruvian teachers in-service training on student
performance. Complementing the latter, an analysis of the optimal duration of
this training, as well as the differentiated impacts of each of its three
components, is developed to improve the impact of the program.
The main conclusion of this thesis is that the in-service training program do have
a positive effect on student performance, both for Math and Reading
comprehension for multigrade (rural) and full-grade (urban) schools; and these
positive effects are sustained every year with small changes during all the period
of analysis (2014-2016). The results of this thesis are closely followed by the
Ministry of Education in Peru, mainly the Directorate of Primary Education and
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the Directorate of Educational Services in the Rural Area, because both as
responsible of the program, are in a process of evaluating the training and its
components. The policy recommendation derived from this finding is to
continue delivering the program, and if possible to expand it to the 63% of
targeted primary schools that nowadays are not receiving the intervention
because of budget constraints. A second recommendation, derived from
Chapter 4, must be to reduce the duration of the program because the positive
impacts disappear after two years of intervention. Thesis found decreasing
marginal impact on second graders, and following the economic literature about
human capital this is understood to be due to the lack of changes in the contents
that are worked with each teacher, since each year the training delivers
repetitive methodologies and contents. Additionally, in Chapter 5 this thesis
proposes to change the structure of the program, since only the components
related with a direct contact between coach and teachers (classroom visits and
micro workshops) have a strong relationship with student achievement.
But in spite of these positive results, to recommend its scaling up to a national
level, the question about the cost-effectiveness of public policy remained
pending. This is where a second public body interested in the results of the
thesis intervenes: The Ministry of Economics and Finance. Since this program is
part of the Strategic Program for ¨Learning improvement of regular basic
education students¨ (PELA), the interest of the Ministry is also to know the costeffectiveness ratio of the intervention by an independent evaluation. For this
reason, a special effort in Chapter 6 was made to locate the costs of the
intervention at the rural level and thus be able to compare this ratio with the
ones obtained from similar programs in Peru and internationally. It was found
that the program is more cost-efficient than a comparable local intervention
aimed at increasing lecture hours for high school students, and also with respect
to other public educational interventions in the United States, such as programs
aimed at increasing the salaries of the teachers, the use of payment coupons
(vouchers) and the reduction of class size.
Last but not least, the results mentioned above are relevant for subnational
governments that want to assess the impact of the intervention on their
students. As the thesis analyzes the impact at the national level, it was not
possible to discriminate the results by regions. What has happened in the last
months of 2018 is that regional governments with different levels of poverty,
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from the less poor such as Tacna and Arequipa, to those with the worst indices
of development such as Huancavelica and Apurimac, are interested in knowing
their results so that the intervention can generate greater results in its students.
A clue about the need to obtain this differentiated analysis is found in the study
carried out by Majerowicz y Montero (2018), which confirms the positive results
of the training at the national level, but offers information on the differences in
results among students with low previous performance (generally located in
poor areas) and those with higher previous performance. (located in places with
better social indicators).
With respect to the innovation capacity of this research, first this thesis uses
information about student performance instead of focusing on the learning of
the teacher receiving the training. This thesis explains the reasons for
establishing a direct connection between the teachers' learning and better
teaching techniques, which finally allows us to focus on the results of the
national tests of student achievement, which is the final product expected by
the government. Thus, when analyzing student results, we approach measuring
the impact on human capital, which is directly related to the future of student
income, as argued by Blau and Kahn (2005) and Checchi and van de Werfhorst
(2017).
Secondly, the thesis uses a comparison methodology to compare the treated
schools with teachers who receive training with those who have not been
intervened. Using a Propensity Score Matching (PSM) combined in some
chapters with a difference-in-differences analysis, this thesis finds the impacts
of the program once the effects of other observable factors that might have
biased the final results were "cleaned up". From the review of the literature,
only four of the 21 papers selected in Chapter 2 use these matching techniques
to find the impacts on students, which means that the present study adds
evidence for the use of this methodology to find the impacts of similar
educational programs.
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