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Abstract

This study analyzes the effect of the New Horizon educational reform on student
achievements and on the academic environment in schools. New Horizon is a
broad-based national reform initiated by the Ministry of Education and gradually
implemented in elementary and lower-secondary schools in Israel beginning in 2008.
The main elements of the reform are an increase in the time teachers spend in school,
additional small-group instruction time (individual hours), an increase in teachers’
and principals’ salaries and posing higher requirements and incentives for professional
development. We use a difference-in-differences (DID) approach to evaluate the
effects of the reform on a multitude of outcomes related to student achievements and
to measures of school academic environment. We find that in the short run, about two
years after it was first implemented, the New Horizon reform has increased student
test scores, mainly in math and English. In addition, the reform has improved a
number of the school-learning environment’s attributes. We also find that the reform
has had no effect on school violence and on the general level of students’ satisfaction
with school. Furthermore, we explore how specific components of the reform are
related to our findings.
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1 Introduction

How effective are educational reforms, and what reform attributes are most effective?

Answering these questions is a difficult task since educational reforms are not frequent,

and the identification of causal effects in these settings is often-times challenging. Changes

in educational resources, both at the school and state levels are seldom applied randomly,

leading to a correlation between school attributes and assignment into the reform.

In order to meet this challenge many studies evaluate the effect of single educational

resource on school achievements: for example, class size (Angrist and Lavy, 1999; Krueger,

1999; Hoxby, 2000; Leuven, 2008), teacher quality (Rivkin et al., 2005), teacher training

(Angrist and Lavy, 2001), teaching expenditure (Häkkinen et al., 2003; de Ress et al.,

2015), instructional time (Pischke, 2007; Hansen, 2008; Marcotte and Hemelt, 2008; Lavy,

2012), financial incentive programs for students (Angrist and Lavy, 2009; Fryer, 2011)

and financial incentive programs for teachers (Lavy, 2009; Goodman and Turner, 2013).

However, school reforms often tend to affect allocation of several educational resources

simultaneously. Recently, a growing portion of the literature has focused on United States

charter schools, an important contemporary school reform. A series of studies using

different strategies to identify causal effects of certain charter schools demonstrates that

when combined, school inputs can significantly increase the academic achievements of

disadvantaged and minority children (Hoxby and Murarka, 2009; Angrist et al., 2010, 2013;

Abdulkadiroglu et al., 2011, 2016; Dobbie and Fryer, 2013; Fryer, 2014; Curto and Fryer,

2014).

In this paper we evaluate the effects of the broad-based New Horizon reform, which

the Ministry of Education began implementing in elementary and lower-secondary schools

in Israel in 2008. This reform aimed to improve academic achievements and reduce gaps

by strengthening teachers’ status and expanding individual teaching hours. The reform

increased the time teachers spent in school, added small-group instruction time (individual

hours), raised teachers’ and principals’ salaries and set higher incentives and requirements

for professional development. The Ministry of Education estimated the cost of this reform

at more than 1.2 billion dollars (5 billion shekels) over a six-year period: 30 percent in

2



the first year and 14 percent each consecutive year over the remaining five-year period

(Vurgan, 2008).

Our identification strategy relies on the fact that the reform was not implemented in all

the schools at the same time: that is, schools adopted the reform over a five-year period.

In this study we focus only on elementary schools since adoption rates of lower-secondary

schools were very low in the first years of the reform. We use a difference-in-differences

(DID) estimation approach that compares educational and school-learning environment

outcomes between schools that reformed early (reformed by the end of the 2010 school year)

and late (reformed after the 2010 school year), before and after the early reforms. The

reform was not applied randomly and schools made an active choice to join the reform early.

The key identifying assumption underlying this research design is that early-reforming

(the treatment group) and late-reforming (the control group) school outcomes would have

trended similarly in the absence of the reform. To support our research strategy and this

identification assumption we show that key outcomes trended similarly for the early- and

late-reforming schools over the several years before the reform. We also show evidence

that students in early-reforming and late-reforming schools are similar in most of their

mean background characteristics.

This paper uses rich data from the Ministry of Education’s administrative records

of the entire elementary-school population in Israel. The data covers the years 2005-

2013 and includes information on fifth and sixth grade students, teachers and school

characteristics. The key advantage to using these data is that they enable us to observe

each school in the two different periods – before the reform was implemented by the

early-reforming schools and afterwards. We observe national standardized test scores of

fifth grade students in math, science, Hebrew, and English as well as questionnaires on

school learning environment administered to fifth and sixth grades students. In addition,

we observe a variety of indicators related to teacher and school characteristics and students’

demographic details. We are therefore able to evaluate the effect of the New Horizon reform

on a multitude of outcomes related to student achievements, measures of school-learning

environment, and teacher characteristics.
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The results suggest that the New Horizon reform has had a positive and significant

effect on math and English test scores in the 2010 school year (three years after its first

implementation in the educational system and two years after it was first implemented in

our sample) and a positive effect on the school-learning environment both in 2009 and

2010.1 The New Horizon reform increased math test scores by 0.15 standard deviation and

English test scores by 0.18 standard deviation in 2010. The estimated effect of the reform

on test scores in Hebrew and science are also positive in the 2010 school year , but they

are not statistically different from zero. Stratifying the sample by parents’ education, we

find that students with average - and low-educated parents have larger treatment effects,

while for the latter the reform is also associated with improvements in Hebrew test scores.

These results may be explained by the higher probability of students from low-educated

backgrounds to be included in individual instruction time that mainly devoted to math

and Hebrew. We discuss additional potential explanations for our results by examining

teacher data. Suggestive evidence indicates that in the short-term the reform improved

the subject teachers’ work conditions and training. Yet the working conditions of the

homeroom teachers may have deteriorated. Since English teachers in elementary schools in

Israel are usually subject teachers and math, Hebrew and science are often taught by the

homeroom teachers, improvements in the former work conditions and training can explain

the large and significant effect of the reform on English test score among all students,

regardless of parents’ schooling.

This study offers several contributions to the literature on school reform. First, it

evaluates a wide-ranging, encompassing nearly the entire elementary-school population in

Israel and adds to the charter school literature, which deals only with very specific schools.

Second, while charter schools provide a highly diverse mix of education practices, the New

Horizon reform focused mainly on improving teachers’ working conditions and providing

intensive tutoring; thus, we are able to explore the effect of these specific components

and determine whether they positively affect student achievement and school-learning

environment and to what degree. Third, we evaluate the effect of a school reform not
1In our analysis we excluded schools that reformed in 2008 since they constituted a very selective

group, as is discussed in sections 3 and 5.
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only on educational outcomes but also on nonacademic once like the school learning

environment. 2 Finally, we are the first to provide estimates with causal interpretation

regarding the effectiveness of the Israeli New Horizon reform.3 The evaluation of this

reform is important from an Israeli perspective, in order both to assess its effectiveness

and to provide guidelines for future once.

The paper is organized as follows: The next section summarizes the related literature.

Section 3 describes the New Horizon reform. Section 4 presents the data and discuses

some sample issues. Section 5 describes the empirical strategy. In section 6 we provide the

results of the analysis. Section 7 examines potential mechanisms driving our results and

section 8 concludes.

2 Literature Review

Although copious literature exists on the effects of school resources on student education

outcomes, much of the evidence is inconclusive. The challenge in identifying the causal

effect of school inputs on student achievements has brought forth a vast body of literature

that uses various methods to isolate the causal effect of a change in school inputs on

student outcomes. Angrist and Lavy (1999) and Krueger (1999) use exogenous variation

in class size to show that reducing class size yields a significant and substantial increase

in student academic achievements. Hoxby (2000) and Leuven et al. (2008), in contrast,

find no such effect. Rivkin et al. (2005) argue that teacher quality has powerful effects on

reading and mathematics achievements and that a costly ten-student reduction in class size

produces less benefit than that of moving one standard deviation up the teacher-quality
2Gleason et al. (2010) in their study of charter schools also evaluate non-educational outcomes such as

student effort in school, behavior, and attitudes, as well as parental involvement and satisfaction. However,
to the best of our knowledge, we are the first to evaluate the effect of school reform on non-educational
outcomes related to student-teacher relationships and violence in school.

3The National Authority for Measurement and Evaluation in Education (RAMA) accompanied the New
Horizon reform with an annual evaluation (for each of the first four years of the reform). However, this was
a mostly qualitative evaluation of perspectives, views of those involved in integrating and implementing
the reform, and outcomes. Only in 2009 did RAMA conduct a quantitative analysis of the reform’s effect
on student performance and school-learning environment. Our study expands the analysis for 2010 and
attempts to identify causation.
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distribution. Other studies based on randomized trials show that financial incentive

programs for students (Angrist and Lavy, 2009; Fryer, 2011) and teachers (Lavy, 2009;

Goodman and Turner, 2013) are also effective in increasing student achievements. However,

de Ress et al. (2015) find that an unconditional increase in teachers’ pay does not induce

an improvement in measures of teacher effort or student learning outcomes. Angrist and

Lavy (2001) find that in-service teacher training boosts test scores in secular schools in

Jerusalem. Häkkinen et al. (2003), examining the dramatic changes in school spending

caused by the 1990s recession in Finland, find that changes in teaching expenditure had

no significant effect on test scores. In an intensive survey, Hanushek (2006) notes that

pure resource policies that do not change incentives are unlikely to be effective and reports

similar results in both developed and developing countries. Another school resource that

has been studied intensively in the economic literature is the amount of time students

spend in school. Pischke (2007), using a natural experiment in West Germany, reports

that a shorter school year increases grade repetition in primary school and lead to fewer

students attending higher secondary school tracks, but has no effect on earnings and

employment later in life. Based on school-day cancelations due to snow, Marcotte and

Hemelt (2008) report a connection between years with substantial snowfall and lower

pupil performance. Lavy (2012) uses a finance-policy experiment to identify the effect of

instructional time on test scores. His results suggest that spending more money on more

time in school increases academic achievements with no behavioral costs.

Israel’s New Horizon reform, on which this study focuses, combines some of the

inputs discussed above: It increases teachers’ working hours while improving their total

remuneration (but not necessarily their hourly wage) by restructuring it to include both

rewards for in-service training and additional promotion possibilities. The additional

hours in school are divided between tutoring in small groups of up to five students and

teaching related activities. Therefore, we are able to explore the effects of these specific

components within a school-reform context and to determine whether a combination of

these components was effective in boosting student achievements and improving the school

learning environment.
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Recently, a growing portion of the literature has focused on United States charter

schools, an important contemporary school reform. U.S. charter schools are private but

publicly funded schools that enjoy more operational autonomy than do public schools.

The more rigorous studies in the charter-school literature exploit the lotteries that some

schools use to regulate admission when they are oversubscribed. Abdulkadiroglu et al.

(2011), using data from Boston, estimate the impact of charter attendance on student

achievement by comparing charter schools in this city with the alternative model in the

same city, pilot schools. They find significant improvements in English language arts

(ELA) scores and math scores at both middle and high schools, ranging from 0.19 to 0.27

standard deviations in ELA and 0.35 to 0.4 standard deviations in math. Angrist et al.

(2010) present similar results and Curto and Fryer (2014) find a similar and significant

effect among students from disadvantaged backgrounds. Angrist et al. (2010) evaluate

the impact of a specific charter school (in Lynn, Massachusetts) that teaches grades five

through eight and targets low-income and minority students. Curto and Fryer (2014)

estimate the effect of attending SEED schools (which combine a “No Excuses” charter

model with a five-day-week boarding program) on academic achievements among the

poor. Hoxby and Murarka (2009) find that charter schools in New York City improve the

achievements of students in grades three to eight, with no differences between subgroups

(Hispanic and Black). Their estimated effect, however, is smaller than these of Curto and

Fryer (2014). Studies across multiple states, however, yield less compelling results and

substantial heterogeneity in treatment effects (Gleason et al., 2010). Those eligible for

free school meals, for instance, seem to improve their math achievements substantially (in

their second year) as a result of attending a charter school (by 0.17 standard deviation)

while those who are ineligible for this benefit lose 0.14 standard deviation per year of

attendance at the charter. Other studies find that urban charters tend to generate larger

achievement gains than do non-urban charters (Angrist et al., 2013). A stylized finding in

the research is that urban charters that adhere to the “No Excuses” model, which stresses

behavioral norms and work ethic, tend to produce large gains when serving less-privileged

students. Interestingly, Dobbie and Fryer (2013) find that in thirty-nine New York City
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charter schools, more traditional inputs into education production functions, such as class

size and teacher’s education, do not correlate with effectiveness. In contrast, they show

that an index of five policies-frequent teacher feedback, use of data to guide instruction,

high-dosage tutoring, increased instructional time, and high expectations—are key in

delivering gains. An issue with lottery studies is that they are implemented only in schools

that are oversubscribed; thus, they fail to capture treatment effects for students who did

not apply to charter schools or attend charters for which demand is weak. Given that

successful schools are more likely to be oversubscribed than unsuccessful ones, estimates

that exploit the lottery process are likely to be upper bounds. This has prompted some

researchers to identify the causal effect of charter schools in other ways. Fryer (2014)

proposes a strategy that may improve student achievements more broadly and injects the

educational practices exemplified by the most successful charter schools to a random sample

of sixteen traditional public elementary schools in Houston, Texas. He finds that injecting

best practices from charter schools into traditional public schools increases student math

achievements significantly. Abdulkadiroğlu et al. (2016), combining instrumental variables

(IV) with matching to evaluate the effect of charter-school attendance on middle-schoolers

in charter takeovers, finds substantial gains from takeover enrollment.

Charter schools are in fact new school types that justify themselves mainly on the

grounds that the pre-existing education system holds children to insufficiently high stan-

dards. In this paper, we evaluate the effect of the New Horizon reform, which differs

from charter schools in that it attempts to improve student achievements in traditional

state-controlled schools. Our study contributes to the literature in several ways. First

and foremost, it evaluates a broad-based reform that covers an entire primary-education

system in Israel, while the charter-school literature deals with very specific schools. Many

of the charter schools studies are relatively small in scale, often analyzing a small sample of

schools (or even a single school in the case of Angrist et al., 2010). Second, most previous

studies focus on the effect of educational reforms on test scores. We use a unique dataset

that allows us to investigate the effects of the New Horizon reform on other non-cognitive

outcomes related to the school learning environment as well as the effects on test scores.
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Finally, we are the first to provide estimates with causal interpretation regarding the

effectiveness of the Israeli New Horizon reform. The evaluation of this reform is important

from an Israeli perspective, both to assess its effectiveness and to provide guidelines for

future ones.

3 The New Horizon Reform

3.1 Background

New Horizon is a reform that the Ministry of Education began implementing in Israel’s

elementary and lower-secondary schools in the 2008 school year.4 All the target schools

were fully funded by the state, encompassing Hebrew-speaking state schools, state-religious

schools, and Arabic-speaking state schools.5 The reform was implemented gradually, with

roughly twenty percent of the schools enrolling each year from 2008 to 2012. Table 1

describes the number of elementary schools participating each year by stream.6 In the

2008 school year, the reform was implemented in 302 schools, all of which had voluntarily

adopted the reform before the final agreement was signed between the Israeli government

and the teachers union in March 2008. Forty percent of these schools had already undergone

the previous school reform, Dovrat, and many strongly supported the educational vision

embodied by New Horizon (RAMA – The National Authority for Measurement and

Evaluation in Education, 2008).7 In addition, teachers who wished to continue working

under the same terms as before the reform in these schools were free to do so for the
4The New Horizon educational reform agreement was signed between the Israeli government and the

teachers union, which represented all state elementary-school teachers in March 2008.
5The reform was not implemented in private and ultra-Orthodox religious schools.
6In this study we focus only on elementary schools, because only a small percentage of the lower-

secondary schools adopted the reform in its first years.
7The Dovrat educational reform was designed by a special task force and approved by the Israeli

government in 2005. Due to the teachers union’s opposition, which paralyzed schools with a series of
long strikes, the reform was only partially implemented in 180 elementary schools in the school years of
2006 and 2007, resulting primarily in a longer school day; Hebrew/Arabic and math instruction to first
and second grades in small classes of up to 20 students; improved school infrastructure; and free lunch
subsidies (RAMA, 2008).
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first two years of the reform (Cohen, 2011).8 Beginning with the reform’s second year

(2009 school year), Schools were selected to participate in the reform by the school district

managers based on the willingness of the teachers and the principal to adopt the reform.

All the teachers in these schools were bound by the new terms immediately with the reform

implementation.9 By the 2011 school year, 1,470 elementary schools had joined the reform

(92% of all state elementary schools) and since the 2012 school year almost all of Israel’s

elementary schools have been operating under the post-reform rules.

The reform aimed to achieve four main objectives: to boost the status of teachers

and raise their salaries, to provide equal opportunities for every student and raise overall

student achievements, to improve school climate, and to reinforce and broaden the scope

of the school principal’s authority (RAMA, 2012). The core of the reform measures lay in

lengthening the teachers’ workweek to accommodate small-group teaching in exchange

for more generous compensation. The reform included increase in full-time teachers’

workweek from 26 to 36 hours. As before the reform, 26 hours are devoted to regular

instruction, while the ten additional hours are divided between individual instruction

in small groups and teaching related activities.10 In return for the increased workload,

teachers received a twenty-six percent wage increase, on average (Cohen, 2011). The

reform has also introduced new criteria governing teachers’ professional development

and promotions as well as instituting a standard system for evaluating educational staff

(teachers, vice-principals, principals). Additional pay grades have been added to allow

teachers more opportunities for promotions, which are now based on the evaluations and

on demonstrating satisfactory professional development (a bachelor’s degree and a teaching

certificate are conditions of employment). The reform also mandated an improvement in
8Among approximately 7,000 teachers employed in those schools, about 71 percent elected to join the

reform in its first year, and approximately 15 percent elected to join in its second year (Cohen, 2011).
9The Israeli education system is divided into seven districts, with district managers responsible for the

reform implementation in his or her school district. In July 2016 we interviewed the head of the northern
education district, who had held the post during the first years of the New Horizon implementation.
According to her, the schools were selected based on the willingness of the teachers and the principal to
adopt the reform. In rare cases involving teachers whose schools adopted the reform but who did not
themselves wish to join, special arrangements were found (such as an extended sick leave, early retirement,
etc.). These teachers could not usually transfer to other schools because the reform had become mandatory
countrywide by 2012.

10These hours are mainly intended for activities that the teacher had previously performed at home.
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teachers’ physical environment, in particular the construction of suitable work areas.

The program centers on the formation of small-group learning - two to five students

who are instructed by the teacher daily - an especially important feature given the large

average class size in Israel.11 The aim is to reduce existing gaps in student achievement

and strengthen the student-teacher relationship. The Ministry of Education’s guidelines

permitted the specific content of these hours to be determined by the school. The Ministry

of Education’s 2008 guidelines on small-group teaching suggest schools allocate 60 percent

of the time to improving general achievement levels and 10 percent to gifted students, with

the remaining 30 percent to be allocated as the schools see fit.12 According to RAMA’s

2012 report, more than 40 percent of the students who participate in small-group learning

are low-performance students and only 10 percent are high achievers. To train teachers to

work effectively with the small groups, schools are provided with additional resources for

professional development.

Hemmings (2010) summarized the changes in teachers’ salary following the reform. He

notes that the pay scales are being substantially raised but also flattened (i.e., automatic

seniority increments are smaller), and some of the perquisites have been revoked. The

increases in teachers’ pay are particularly large for junior staff. For example, the starting

salary for new teachers has nearly doubled, while for veteran teachers, pay has increased

by about one quarter. According to Hemmings (2010), New Horizon’s pay reforms were

intended to tackle what many see as a crisis in morale among teachers and the difficulty

in attracting quality entrants into the profession. Before the reform, in 2007, teachers’

average pay was equivalent to 62 percent of the GDP per capita, while after the reform

in 2013, it grew to 100 percent of the GDP per capita (100 percent of the GDP per

capita is the bottom end of the typical range of most OECD countries for both 2007

and 2013).13 Yet the wage increase was accompanied by increased time spent in school,
11With the exclusion of Chile, average class size in Israel is larger than in every other of the OECD

member countries. There are on average 28.4 children in an ordinary Israeli public elementary-school class
(OECD 2013).

12These guidelines were updated in 2010, leaving the purpose of their allocation entirely to the school’s
discretion.

13According to OECD Education at a Glance (2009, 2015). The wage used for the calculation was the
base pay, excluding any kind of bonuses or perquisites.
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hence the hourly wage probably did not increase by the same margin. Some of the New

Horizon clauses might be viewed as unfavorable to teachers (mainly the veterans), such

as substantial changes to their working conditions: increased work hours, the demand to

clock in and out, and revocation of special remuneration for teachers of different subject

areas. The principals’ pay and scope of responsibilities have also changed. A separate and

substantially more generous pay scale was introduced. Principals have been given greater

control over which teachers are hired, the granting of tenure, and promotion, and they can

now also initiate procedures for firing teachers. A special training college for principals

has also been established.

3.2 Internal Evaluations of the Reform

RAMA evaluated the New Horizon reform annually over its first four years. The official

assessment of New Horizon conducted by RAMA used performance data, questionnaires,

and in-school observers. The 2008 evaluation focused on the characteristics of schools

that decided to join the reform in its first year and also compared the characteristics of

the teachers there between those who decided to adopt the reform rules and those who

did not. It also evaluated the implementation of small-group learning and teachers’ and

principals’ attitudes toward the reform. In the second year of the reform (2009), RAMA

evaluated its effect on fifth-grade students’ performance on standardized national tests

(reading and writing in mother tongue, mathematics, sciences, and English) and on fifth-

and sixth-grade attitudes toward the academic environment in school.14 The findings

showed no real improvement in student achievement with the exception of mathematics

among Hebrew-speaking secular schools (effect of a 0.1 standard deviation in favor of the

reforming schools). However, a notable positive effect on school climate was found among

Hebrew-speaking secular schools.

To determine its efficacy and provide data that could be used to inform future adapta-
14They performed a cross-sectional comparison between achievements and attitudes of students from

schools that had joined the reform by 2009 (after having implemented the reform for one or two years)
and from those that had not, controlling for school and student background variables, including schools’
past achievements and socioeconomic status.
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tions, RAMA performed four broad qualitative evaluations of the reform’s outcomes and of

the perspectives, evaluations, and views of those involved in implementing and integrating

it, in 2008, 2009, 2010 and 2011. The findings were consistent over the years; they showed

that the reform was perceived to be effective by teachers and principals alike. In partic-

ular, the individual hours with students were perceived as contributing significantly to

students’ scholastic progress and building strong teachers-student relationships. Teachers

also reported that most of the individual hours were devoted to reinforcing core subjects

(especially reading and writing in mother tongue and mathematics). At the same time,

there were mixed opinions about the reform’s effects on violence levels in the school, the

relationship between teachers and parents, and the public image of the teaching profession.

The teachers’ workload at school and at home was noted as being negatively affected by

the reform. Another study conducted by Maagan (2013) suggests that the reform led to

an improvement in the quality of applicants for teaching programs but had no positive

effect in terms of increasing the number of teaching applicants and preventing teachers

from leaving the system.

4 Data and Sample Issues

4.1 Data Description

The data we use in this study are based on the 2005–2011 standardized national tests and

questionnaires (Growth and Effectiveness Measures for Schools; GEMS), which RAMA

now administers toward the end of each school year.15 A representative 1-in-2 sample of

all elementary and middle schools in Israel is selected for the GEMS (Meitzav in Hebrew)

so that each school participates once every two years. In this study we use only elementary

schools data since adoption rates of lower-secondary schools were very low in the first

years of the reform. The GEMS datasets that we use are compiled from fifth- graders’
15In 2005 and 2006 GEMS was administered by the Division of Evaluation and Measurement of the

Ministry of Education during the first third of the year, encompassing the previous year’s curriculum.
Since 2007, it is administered by RAMA being conducted towards the end of the school year and the test
material is based on the current year’s curriculum.
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test scores in reading and writing (i.e. Hebrew); mathematics; sciences; English; and from

questionnaires polling fifth- and sixth-graders on their school-learning environment, as

well as from questionnaires distributed to all the teachers and principals. The available

students’ questionnaires date back to 2007, while the teachers’ and principals’, only to

2009.16 Since the 2007 school year, each school is tested in only two out of the four GEMS

subjects at a time; in other words, each school is sampled in the same subject only once

every four years. Schools are divided by RAMA into four groups ([a], [b], [c], and [d])

and every year two groups are tested. Table A1 in the Appendix presents the testing

schedule that GEMS used for each of these four groups. All students except those in

special education classes and new immigrants are tested, and the proportion of students

tested is approximately 90 percent. The raw test scores use a 1-to-100 scale that we

have converted into z-scores by year and subject. We linked the GEMS data to the

information available in the Israeli Ministry of Education’s administrative records for the

entire elementary-school student population in Israel as well as for the teachers and schools.

The student records include demographics that we use to construct all the measures of

students’ background characteristics: gender, parents’ education, number of siblings, and

origin. School records include information on enrollment, education stream, school district,

and the socioeconomic status (SES) index; teacher records include age, seniority, academic

degree and weekly working hours. Our dataset also includes the Ministry of Education’s

record of the year the school joined the reform.

The GEMS student questionnaires focus on various aspects of the school and the

learning environment. Students are asked to rate the extent to which they agree with a

series of statements on a five-point scale ranging from strongly disagree (1) to strongly

agree (5). Statements relating to the frequency of involvement in violent events in the

last month were rated on a three-point scale: three times or more (1), once or twice (2),

and never (3). The GEMS student questionnaires are not identified in order to protect

students’ privacy. We aggregated the data to the class level by calculating an average

value of the students’ answers for each statement. We included only statements that were
16Students’ questionnaires from 2005 and 2006 were also available, but the questions were worded very

differently, making it difficult to compare between these and later years.
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responded to by at least 70 percent of the students in each class. We built six indicators

for measuring school-learning environment outcomes: personal relations between students

and teachers, teachers’ expectations of students’ success, students’ misbehavior in class,

involvement in violent incidents, teachers’ effort to help students, and general satisfaction

with school (see the Table A2 in the Appendix for a list of the statements by the six

indicators). We calculated the average of all the statements’ answers related to the same

indicator, and converted the class averages of these indicators into z-scores by year.

We restrict our sample to elementary Hebrew-speaking state schools and Hebrew-

speaking state-religious schools; in other words, we exclude all Arab and ultra-Orthodox

Jewish schools and include only Jewish public schools. We also excluded schools that joined

the reform during its first year of implementation (2008) and schools that were part of the

Dovrat reform (approximately 240 schools in total).17 Our analysis includes only the 2009

and 2010 school years as the post-reform period because almost 90 percent of the relevant

schools were included in the reform by the 2011 school year. Hence, the early-reforming

schools (the treatment group) are schools that implemented New Horizon in 2009 or 2010

and the late-reforming schools (the control group) are schools that implemented New

Horizon after 2010. Note that we observe schools in the GEMS data once every two years.

For example, if a school reformed in 2010 but is observed in the GEMS data in 2009 it

will be considered as a late-reforming school (i.e. part of the control group) since the

outcomes of this school is observed only in 2009, before it implemented the reform. In

order to analyze the effect of New Horizon on test scores we built a panel data of fifth-grade

students from schools that were tested in 2005 and 2009 in the same subject (as shown in

Table A1, these are schools in group [a] that were tested in math and Hebrew, and schools

in group [c] that were tested in science and English) and from schools that were tested in

2006 and 2010 in the same subject (as shown in Table A1, these are schools in group [b]

that were tested in math and Hebrew, and schools in group [d] that were tested in science

and English). We refer to it as sample A. In this sample 2005 and 2006 are the pre-reform
17As mentioned in section 3, schools that implemented the reform in 2008 differed from schools that

implemented the reform afterword. We also exclude schools that have taken part in a previous reform
(Dovrat) since it would not be possible to separate the effect of the Dovrat reform from that of New
Horizon.
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period and 2009 and 2010 are the post-reform period. This sample includes approximately

50 percent of all Jewish elementary state schools. For the school-learning environment

analysis we generated a similar panel of fifth- and sixth-graders’ questionnaires for schools

that participated in the GEMS in 2007 and 2009 (as shown in Table A1 these are groups

[a] and [c]) and from schools that participated in the GEMS in 2008 and 2010 (as shown

in Table A1 these are groups [b] and [d]). We refer to it as sample B. In this sample 2007

and 2008 are the pre-reform period and 2009 and 2010 are the post-reform period; this

sample included almost all the elementary Jewish state schools. Figures 1 and 2 illustrate

the timing of the GEMS testing schedule and the timing of the reform implementation

for sample A and sample B respectively (see Table A1 in the Appendix for the number

of schools we observe by subject and year and the number of matched schools that we

observe both in the pre- and post-reform periods).18

Tables 2 and 3 present summary statistics for the variables used in the analysis for the

two main samples, the fifth-grade students’ test score sample (sample A) which includes

633 schools and the fifth- and sixth-grade school-learning environment sample (sample B)

which includes 868 schools, representing almost all the elementary Jewish state schools in

Israel. Panels A and B in Table 2 present the means and standard deviations of the schools’

and students’ background characteristics respectively.19 Columns 1 and 2 report the means

and standard deviations for sample A in the pre-reform period and the post-reform period

respectively, and columns 3 and 4 report the means and standard deviations for sample B

in the pre- and post-reform periods respectively.

According to Table 2, sample A, that include a representative sample of schools, and

sample B, that include almost all the schools, are similar in their schools’ and students’

background characteristics. While enrollment and class size are almost unchanged between

the pre- and post-reform periods, other school characteristics have changed.20 The average
18New schools and schools that closed, neither which could be sampled twice (in 2007 and 2009 or in

2006 and 2010, respectively) were excluded, as were special education schools.
19The means and standard deviations in Panels A and B calculated at the school level and at the

student level respectively.
20We note, however, that the difference in the average SES index between the years is due to change

in the SES index formula that was introduced in 2008. Each school’s average SES (or deprivation)
index was calculated using the SES index of each of its students. The student SES index that was used

16



teacher seniority increased by one year, as well as the average principals seniority. The

percentage of teachers with an academic degree increased by approximately 10 percent and

teachers worked on average approximately 5–6 hours more per week in the post-reform

period (almost 20 hours in the pre-reform period and more than 25 hours in the post-reform

period).21 The student background characteristics in both the pre- and post-reform periods

are almost identical.

Table 3 presents summary statistics for the test scores and the school-learning environ-

ment indicators in the same format as Table 2. Columns 1 and 2 present the means and

standard deviations of the test scores for each subject, showing a sharp decline in average

test scores in all subjects between the pre- and post-reform periods: almost 20 points in

science, 10 points in math, and 5–6 points both in Hebrew and English. Note that our

data include math and Hebrew test scores for only 320 schools (schools in groups [a] and

[b]). Science and English test scores include those for all the remaining 313 schools in our

633-school sample (schools in groups [c] and [d]). Table A3 in the Appendix compares the

background characteristics of these two groups of schools ([a]-[b] and [c]-[d]), showing that

they are similar. Columns 3 and 4 in Table 2 present the means for our six school-learning

environment indicators at the class level for fifth- and sixth-graders. There is improvement

in all of the school-learning environment indicators between the pre- and post-reform

periods.

represented a weighted average of the values assigned to parents’ schooling, economic status, immigrant
status, immigrant from developing countries status, and periphery location status (referring to the school’s
distance from one of Israel’s three largest cities). Until 2008, factors such as family size and national
priority status were used (e.g., proximity to the country’s borders), which were weighted slightly differently.
The scale of this index ranged from 1 to 10, with 1 representing the highest socioeconomic level and 10,
the lowest. The SES index was used to determine the school’s budget per student; a larger budget was
allocated to students with a lower index. We only observe the average index for each school.

21The average weekly working hours included teaching and other activities performed at school for
part-time and full-time teachers.
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4.2 The Sharp Decline in Test Scores between the Pre- and Post-

reform Periods

As Table 3 clearly indicates, test scores in all four subjects fell by 5 to 20 points between

the pre-reform (2005–2006) and post-reform (2009–2010) testing periods. We argue that

the sharp decline in test scores does not represent a decline in students’ achievements but

rather reflects a major change in the test formats. The first version of the GEMS tests

were administered from 2002 until 2006 by the Ministry of Education before being turned

over to RAMA, who has been responsible for them since. In 2007, RAMA’s major changes

included a decrease in the number of tests for each school – from four every two years,

to two; shifting the tests to the school year’s end; and increasing the level of difficulty.22

Furthermore, if the decline in test scores reflects a decline in students’ achievements,

we would expect a similar decline on the international standardized tests scores (PISA,

TIMSS, and PIRLS) taken by similarly aged students during the same period.23 Figure

3 shows average scores in math and science on the TIMSS tests from 2007 and 2011

for Hebrew-speaking eighth-graders and average scores in reading on the PIRLS tests

from 2006 and 2011 for Hebrew-speaking fourth-graders. Although none of these cohorts

includes the fifth-grade students in our analysis, they are fairly close and they overlap

with the pre- and post-periods we analyze. Figure 4 shows average PISA test scores in

math, science, and reading among a representative sample of 15-year-old Hebrew-speaking

students in 2006, 2007, and 2012. Both Figures 3 and 4 show an increasing trend in student

achievements and strengthen the claim that the decline in the GEMS test scores between

the pre- and post-reform periods does not reflect a decline in student achievements.

Still, we cannot ignore the fact that the content and scope of the pretreatment tests

differ from those from the posttreatment period. Indeed, as shown in Table 3, the

standard deviations of the test scores in 2005–2006 are smaller than those in 2009–2010

which indicates that the changes in the tests affected on the test score distribution. In
22Since 2007, the GEMS test scores are calibrated similarly to the international standardized tests.
23If the decline in test scores resulted from a significant decline in performance, it is reasonable to

assume that the decline in performance would occur among not only fifth-grade students but also other
elementary-school students, and specifically those closest in ages.
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order to overcome this problem, we converted the test scores into z-scores by year and

subject, allowing us to measure each student’s performance and compare it to all the other

students’ who tested in the same year in the same subject. In fact, we compared students’

performance between the two periods based on the same normal z-score distribution.

Another concern is whether the test score distribution varied between the early- and

late-reforming schools. Table A4 in the Appendix presents summary statistics for the test

scores in the pre- and post-reform periods, stratified by treatment status, showing that

the sharp decline in the GEMS scores is similar in both groups. Table A4 also shows that

the change in the standard deviations between the pre- and post-reform periods is similar

for the early- and the late-reforming schools.

4.3 Balancing Test for Selection between Early- and Late-

Reforming Schools

In our study we define the early-reforming schools (reformed in 2009 or 2010) as the

treatment group and the late reforming schools (reformed after 2010) as the control group.

Table 4 presents summary statistics for schools’ and students’ background characteristics in

the years before the reform for the two samples in our analysis, broken down by treatment

status. Columns 1 and 2 report the means and standard deviations of schools’ and students’

background characteristics for early- and late-reforming schools (treatment and control

groups) respectively at the students level for sample A in the years 2005-2006. Columns

5 and 6 report the means and standard deviation of schools’ and students’ background

characteristics for early- and late-reforming schools respectively at the class level for sample

B in the years 2007-2008. Columns 3 and 7 present the estimated differences in schools’

and students’ background characteristics between the early- and late-reforming schools for

sample A and sample B respectively. In accordance with the government’s reform policy,

columns 4 and 8 present the estimated differences when controlling for the SES index,

periphery schools, enrollmet, and year-fixed effects.24 We also include an indicator for
24According to Dr. Chaim Gatt, Director of Research and Statistics in the Information Technology

Division at the Ministry of Education, the government’s reform policy in 2009 and 2010, was to give
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religious schools since religious schools were less willing to reform early.25

Columns 3 and 7 in Table 4 reveal some differences between the schools that reformed

early and those that reformed after 2010. As expected, nonreligious schools are overrep-

resented in the treatment group and more disadvantaged schools with high SES indexes

reformed early (for example, in sample A, the average SES index in the treatment group is

4.9 and in the control group, 4.5). Schools in the peripheral areas are also overrepresented

in the treatment group. Enrollment in the early-reforming schools is higher by an average

of 20 students, and their class sizes are also larger compared to schools that reformed

late. Students’ background characteristics also vary between the early- and late-reforming

schools. However, after controlling for the main differences (owing to government policy) in

columns 4 and 8, most of the differences in schools’ and students’ background characteris-

tics between the early- and late-reforming schools are insignificant. Very few characteristics

(4 out of 32) are found to be statistically significant and if so, only marginally.

5 Empirical Strategy

The gradual implementation of the New Horizon reform allows us to compare the short-

term outcomes of students enrolled in schools that joined the reform in its early stages

(2009 and 2010) with those that came aboard in later on (after 2010). This comparison

can be made only during a narrow window of two years because almost 90 percent of the

relevant schools enlisted in the reform by the 2011 school year. In our analysis, we focus

on schools that joined the reform after the 2008 school year in order to avoid potential

bias. Participation in 2008 was voluntary and these schools implemented the reform before

the final agreement between the Israeli government and the teachers union was signed.

In addition, many of these schools had already implemented a previous school reform

(Dovrat) and not all the teachers in these schools were conformed to the reform changes.26

priority to schools with over 200 students, with high SES indexes, and those from the northern and
southern districts.

25Interview with the head of the northern education district, July 2016.
26If we would have included these schools in our analysis, we could not have separated the effect of the

former reform from that of New Horizon and could not differentiate between teachers who worked under
New Horizon conditions and those who did not.
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We use a difference-in-differences (DID) estimation approach that compares educational

and school-learning environment outcomes between schools that reformed early (in 2009

or 2010, the treatment group) and late (after 2010, the control group), before and after

the early reforms. We utilize the GEMS panel structure to observe schools and their

students before and after the implementation of the reform by the early-reforming schools

(in 2009 or 2010) as demonstrated in figures 1 and 2. To enhance precision, we use

student- and class-level data with treatment at the school level.27 We start our analysis

by estimating the effect of being exposed to the reform on the outcome of interest using a

school fixed-effect model that is equivalent to a DID equation:

yist = βREFORMist + αs + λt + γSst + δXist + ρst + uist (1)

where yist is the outcome of interest of student i (in sample A) or class i (in sample B)

in school s in year t. The variable of interest, REFORMist , indicates whether school

s of student i or class i participated in the reform in year t . αs is a school fixed effect

that captures everything about the school that is not observed and does not vary across

time; and λt is year fixed effect. Sst is a vector of time-varying characteristics of school

s that should not be influenced by the reform (i.e. the treatment). It includes the SES

index, enrollment, enrollment squared, class size, and school age.28 Xist is a vector of

characteristics of student i or class i in school s in year t that should not be influenced by

the treatment. Student characteristics include a gender dummy, both parents’ years of

schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators. The

class characteristics are the averages of the aforementioned students’ characteristics at the

class level and an indicator for fifth or sixth grade. ρst is school-district time trend that

captures unobserved time-varying factors at the school-district level and uist is an error

term clustered at the school level.

Note that equation (1) does not distinguish between the years of the implementation
27As a robustness check, we also used aggregate school-level data to estimate the effect of the reform on

schooling outcomes at the school level.
28It also includes an interaction between the SES index and a dummy variable for a year after 2008

(the post period) since the formula for SES was changed in 2008.
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in assessing the effects of the reform (2009 or 2010). Nor does it differentiate between

schools that had been implementing the reform for one or two years even though some

schools that we observed in 2010 had joined the reform in 2009. Moreover, since each

school participates in GEMS once every two years, we observe different schools in 2009

and 2010 as illustrated in figures 1 and 2. Hence, we also estimate equation (1) separately

for schools that we observe in 2009 (groups [a] and [c]) schools that we observe in 2010

(groups [b] and [d]).

The reform was not applied randomly and schools made an active choice to join the

reform early. Hence, to be able to interpret β as a causal effect of the reform on student

test scores and school learning environment, a crucial assumption is that absent the reform,

students’ performance and attitudes toward the school learning environment develop

similarly among students across different schools. This common-trend assumption is the

key identifying assumption of our research strategy. It validates the DID estimator as

an estimator of a causal effect even if the schools in the treatment group are a selective

group. Still, the timing of the implementation of the reform may be related to certain

school characteristics and trends. We control for school characteristics by including school

fixed effects and several time-varying school characteristics in our analysis. We cannot,

however, control for school specific trends because we observe each school only twice,

once in the pre-reform period and once in the post-reform period. To deal with this data

limitation, in the next section we provide evidence in support of the research strategy and

our identification assumption of common trend between the treatment and the control

group.

Another potential pitfall of the DID analysis occurs when the composition of the

students in the treatment schools and the control schools changes as a result of the

treatment. If parents decide to send their children to a different school as a result of the

reform, this will create self-selection in our treatment and control groups. However, it

is reasonable to assume that students in our setting do not have a choice of whether to

be affected by the reform. There is no school choice at the primary schooling level in

any school district in Israel; enrollment is based on predetermined rules (mainly family
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location of residence). Parents are not free to transfer children from one elementary school

to another except by moving to a different neighborhood. Moving would impose high

costs on the entire family; what is more, parents of fifth graders are unlikely to be willing

to move their children to another school toward the end of elementary school at sixth

grade. In addition, since the reform gradually covered all elementary state schools in Israel,

there would be no point in moving.29 As a result, the potential of selection bias due to

sorting of students across schools on the basis of on treatment status is very small in this

context. Selection out of the sample by attending a different type of primary school (one

not participating in the state system) is also improbable because private primary schooling

is rare in Israel outside of the Ultra-Orthodox community, which is not included in our

sample. The composition of teachers may also change as a result of the treatment if a

specific type of teacher switches schools because of the reform. This scenario, however,

also seems unlikely because all state schools were operating under the New Horizon rules

by 2013. Still, the reform may have affected teachers’ retirement and dropout decisions.

In addition, the types of new teachers who choose this profession may be affected. If the

reform changes the quality of teachers in the short run as a result of early retirement or

dropout, this would be one of the mechanisms that we might cite in evaluating the effect

of the reform. If the reform changes the quality of teachers in the long term by attracting

different types of people to the teaching profession, it will not be reflected in our analysis

because the analysis focuses on the short term.

6 Results

6.1 Testing the Common Trend Assumption

Our main identifying assumption is that the trends of the schools in the treatment

group—those that reformed early—would be the same as those of the schools in the control

group, i.e., those that reformed late, in the absence of the reform. In this section we
29This last point refers to parents with younger children who may have considered moving so that these

children would not be affected by the reform.
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provide supportive evidence for this claim by showing that test scores and other observed

school and student characteristics of the treatment and control groups exhibited the same

trends in the years before the reform.

We observe the outcome variables of each school (students’ test score in each subject

and learning-environment indicators from student questionnaires) once in the pre-reform

period and once after the reform was applied in the early-reforming schools. Hence, we

cannot test for pre-existing trends by including school-specific trends or lags and post-

treatment effects in our DID specification while controlling for school effects (in the spirit

of Granger causality tests). We do, however, observe aggregated test scores at the school

level before 2005. Between 2002 and 2006, schools participated in GEMS every two years

and tested in all four subjects at the same year. Figure 5 plots the average test score

by treatment status in each of the four GEMS subjects by the reform treatment status

for the years preceding the reform. Panel (a) in Figure 5 presents the average test scores

for schools that participated in GEMS in 2002, 2004, and 2006. Panel (b) in Figure 5

presents the average test scores for a different group of schools that participated in GEMS

in 2003 and 2005. Both panels show that school test scores follow the same trend in all

four GEMS subjects: math, Hebrew, science, and English.

We may still be concerned that the trends were different in the years just before the

reform, i.e., in the 2007 and 2008 school years. We do not observe test scores for the

schools in our analysis in these years, at least not in the same subjects. Instead, we use

student-characteristics data for grades five and six in 2005–2008 to estimate differential

trends in these characteristics for schools that joined New Horizon in 2009 and 2010 versus

schools that did so after 2010. We estimate the trends in parents’ years of schooling

and number of siblings because the correlation of these characteristics with test scores

should pick up some signs of evidence of different time trends in test scores. The unit

of observation in this analysis is the school class grade. We estimate a model of the

students’ characteristics on a grade dummy (fifth and sixth), a years fixed effect, and two

indicators for the timing of the reform (joining in 2009 and joining in 2010). To test for

different trends between different cohorts, years, and timings of the reform, we include in

24



the regression an interaction of each grade dummy with the two indicators, timing of the

reform and year dummies. The results of this estimation for the two samples, presented

in Table 5, yield 72 differential trend parameter estimates (interaction among grades,

timing of implementation, and year dummy); all of them are small and, except for six, not

statistically different from zero.

Moreover, as discussed in section 4.3, we directly tested whether students and schools

that reformed early are statistically indistinguishable from students and schools that

reformed late in terms of their observed characteristics in the two pre-reform cohorts

(2005 and 2006 for sample A and 2007 and 2008 for sample B). In Table 4, we show that

when we control for the main differences in school characteristics between the early- and

late-reforming schools (owing to government policy) student background characteristics

are very similar in the treatment and control groups.

6.2 Main Results

6.2.1 The Effect of New Horizon Reform on Test Scores

The results of the equation (1) estimation for the effect of New Horizon on test scores

(sample A) appear in Table 6. Columns 1, 5, 9, and 13 present estimates for equation

(1) with year and school fixed effects but without additional controls. The estimates in

columns 2, 6, 10, and 14 are based on specifications that include controls for time-varying

school characteristics. Columns 3, 7, 11, and 15 also include student controls and columns

4, 8, 12, and 16 also include the school-district time trend. In panel A, we report the

estimates of β from equation (1) for the full sample, which includes both schools that

participated in the GEMS tests in 2005 and 2009 and those that did so in 2006 and 2010.

Panel B reports estimates of β with the sample restricted to schools that participated in

the GEMS tests in 2005 and 2009 (2005/2009 subsample, schools in groups [a] and [c]),

and panel C reports estimates of β when the sample is restricted to include only schools

that participated in the GEMS tests in 2006 and 2010 (2006/2010 subsample, schools in

groups [b] and [d]).

According to panel A, in the full sample, in most specifications, the New Horizon
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reform has no statistically significant impact on student test scores in math, Hebrew,

science, and English, although the positive sign across all dimensions is in line with our

expectations. Estimating the effect of the reform for the two subsamples (2005/2009 and

2006/2010) separately, however, reveals different effects between them. In the 2005/2009

subsample, the effect of the reform on test scores is insignificant and most coefficients

are negative. In the 2006/2010 subsample, the effect is positive in all four subjects and

statistically significant in math and English. These results suggest that the reform had

no effect on the academic performance in 2009 but did have a positive effect on the

academic performance in 2010, mainly in math and English. In 2010, the reform increased

math and English test scores by an average of 0.14 (S.E.=0.072) and 0.17 (S.E.=0.071)

standard deviation, respectively, when school and student controls are included. These

effects increase slightly, to 0.15 standard deviation (S.E.=0.077) in math and 0.18 standard

deviation (S.E.=0.070) in English when the district time trend is added. The test scores in

Hebrew and science also increased, by an average of 0.096 standard deviation (S.E.=0.064)

and 0.1 standard deviation (S.E.=0.071), respectively, but these estimates are less precise.

The effects in math and English are twice as large as those attained by merely increasing

subject-specific instructional time by one hour per week for the entire class, as Lavy (2012)

finds. Nevertheless, the effect on math is remarkably closer to the effect on math test

scores in traditional Houston public schools when the latter adopted the best five practices

from charter schools (Fryer, 2014). Table A5 in the Appendix replicates the results in

Table 6 using aggregate data at the school level. The coefficients are very similar and even

larger, showing higher positive effects although, except for English, they are less precise.

Note that the 2009 school year was only New Horizon’s second year in the education

system after it was first implemented in 2008 and the first year after the final agreement

was signed in March 2008. Hence, a possible explanation for the positive and significant

effect only in 2010 may be that in 2009 the Ministry of Education was still going through

its learning and improvement phase. In the 2010 school year, the system had amassed

two years of experience and had probably made some adjustments and adaptations.30 The
30For example, according to one of the school district managers, in 2009 some individual instruction time

took place during regular school hours as students in the small-group learning activity studied subjects
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2010 school year saw the participation of schools that had been implementing the reform

for two years (those that reformed in 2009) and schools that had been applying it for one

year (having reformed in 2010). To test whether the results in panel C in Table 6 are

driven only by two years of implementing the reform or, alternatively, whether they are

driven only by schools that reformed in 2010, we estimated the following equation for the

subsample that includes only the 2006 and 2010 cohorts :

yist = β1REFORM2009ist+β2REFORM2010ist+αs+λt+γSst+ δXist+ρst+uist (2)

where REFORM2009ist indicates whether school s of student i participated in the reform

in year t (in this setting t=[2006,2010]) and reformed in 2009 and REFORM2010ist

indicates whether school s of student i participated in the reform in year t and reformed

in 2010. Table 7 reports the estimates of β1 and β2 from equation (2) based on sample A

and the p-value for the test of equality of these two coefficients. The estimates and the

p-values reported in Table 7 show that there is no significant difference between the effect

of reforming in 2009 (and implementing the reform for two years in 2010) and the effect of

reforming in 2010 (and implementing the reform for one year in 2010). These results support

the interpretation that implementing the reform in the 2010 school year (for those that

joined it in both 2009 and 2010) was probably more efficient than implementation in 2009

due to the Ministry of Education’s learning process and adjustments. The improvement in

reform implementation is manifested mainly in aspects related to small-group learning

(RAMA, 2012).31

other than the one taught in the homeroom class at the same time. This apparently caused academic
performances among students who participated in small-group learning to decline. Hence, in 2010, the
Ministry of Education instructed schools that if students are removed from their homeroom class during
regular school hours to participate in small-group learning, the small-group learning had to be in the same
subject and cover the same material as the homeroom class at the same time.

31According to RAMA (2012), the following improvements in reform implementation between 2009 and
2010 were observed: a 9 percent increase in the average share of students participating in small-group
learning in each school, an 11 percent increase in the proportion of teachers reporting that the individual
hours took place after regular school hours, a 15 percent upturn in the rate of principals reporting that the
school had put together a systematic annual plan for the small-group learning activity, and a 14 percent
increase in the fraction of teachers reporting that they participated in in-service training.
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6.2.2 The Effect of New Horizon Reform on School Learning Environment

Table 8 presents the results of estimating equation (1) for the effect of New Horizon on

school learning environment based on sample B, while panel A reports the estimates based

on the full sample and panels B and C report the estimates based on the 2007/2009

subsample (schools in groups [a] and [c] ) and the 2008/2010 subsample (schools in groups

[b] and [d]), respectively. The estimates in panel A of Table 8 suggest that New Horizon

has had a positive effect on the school learning environment. In particular, significant

effects are found in the following indicators: improvement in student–teacher relations,

improvement in teachers’ expectations of students’ success, an increase in teachers’ effort to

help students, and a decrease in students’ misbehavior in class. However, no effect is found

on the frequency of involvement in violence incidents and on general school satisfaction.

The estimated coefficients of the effect of the reform are not sensitive to the inclusion of

schools and student controls and of the school-district time trend. The estimates in panels

B and C are similar although the precision is different. In the 2007/2009 subsample, the

effect of the reform on student–teacher relations and teachers’ effort to help students is

more precise and the effect of the reform on teachers’ expectations of students’ success

is more positive and significant in the 2008/2010 subsample relative to the 2007/2009

subsample. The decrease in students’ misbehavior in class in reformed schools is higher

and significant in the 2007/2009 subsample. This result, dissimilar to what we find for test

scores, indicates that even if the reform did not improve students’ academic achievements

in 2009, it still had an effect on the school learning environment. A possible explanation

can be the immediate positive impact of the additional time that teachers spent in school

and the small-group learning. These elements probably affected students’ feelings about

the learning environment even if the teaching practices in the small-group learning did not

improve achievements, at least in the 2009 school year. Table A6 replicates the results in

Table 8 using aggregate data at the school level. The coefficients are very similar and even

larger although less significant.
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6.3 Robustness Checks for the Z-score Results on Test Scores

In this section we present additional results that substantiate the robustness of our main

findings. The reformatting of the GEMS exams in 2007, discussed in Section 4.2, threatens

our identification strategy because it compares the differences between pre-reform and

post-reform test scores even though the tests and their distribution also changed between

the two periods. The main concern that arises when DID estimation is used in this setting,

even when the test scores are converted into z-scores, is that the change in the test format

led to a different distribution of scores between early- and late-reforming schools. In this

case, the observed effect in the DID analysis will not necessarily reflect the effect of the

reform.

First, to verify that the DID estimation is indeed valid, it is worth showing the estimates

of the difference in test scores between early- and late-reforming schools (treatment and

control groups) in the pre- and post-reform periods separately with schools and student

characteristic controls added. Estimating the differences for each period eliminates concern

about the format change that occurred in the GEMS tests because the analysis takes

place within each period and with the same test format in each period. Columns 1,

4, 7, and 10 in Table 9 present the controlled differences in each subject test score (in

z-score terms) between treated and control schools in the post-reform years (2009–2010);

columns 2, 5, 8, and 11 do the same for the pre-reform years (2005–2006). As in the

presentation of the main results, panel A reports the estimates for the full sample A,

panel B reports the estimates for the 2005/2009 subsample, and panel C reports the

estimates for the 2006/2010 subsample. In the full sample, in the pre-reform period,

students in treated schools had slightly higher test scores in math and science but lower

test scores in Hebrew and English than students in the control group, although these

differences are not significantly different from zero. In the 2005/2009 subsample, in the

pre-reform period, students in schools that reformed in 2009 had lower achievements only

in Hebrew and higher test scores in math, science, and English than students in schools

that reformed after 2009, while the difference in science is significantly different from

zero. In 2006/2010 subsample, however, students in treated schools that reformed in
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2009 or 2010 had lower achievements in all subjects in the pre-reform period compare to

students in the control group of schools, although these differences are not significantly

different from zero. The controlled differences in the full sample for the post-reform

period (panel A, columns 1, 4, 7, and 10) show that early-reforming schools outperformed

late-reforming schools in math, Hebrew, and science but not in English; the differences,

however, are small (except for math) and not significantly different from zero. The results

are similar in the two subsamples (2005/2009 and 2006/2010). Columns 3, 6, 9, and 12

show the simple difference between the estimates (post-reform estimates minus pre-reform

estimates). The simple differences are in the same direction and approximate the DID

estimates reported in columns 3, 7, 11, and 15 of Table 6, except in two cases (science

in the entire sample and math in the 2005/2009 subsample). Importantly, the simple

differences are highly consistent with the DID estimates in the 2006/2010 subsample, the

subsample that generates the results of the positive effect of the reform on math and

English test scores.

We may still be concerned that our results, showing that the reform boosted academic

achievements, are due to the convergence of treated schools’ test scores toward those of

untreated schools regardless of the reform. To test this, we include in the main specification

(equation 1) another set of controls of interactions between selected observable variables

of school and student characteristics that are highly correlated with test scores and an

indicator for early-reformed schools. The selected observable characteristics are SES index,

enrollment, class size, parents’ schooling, number of siblings, and a born-in-Israel indicator.

Table 10 reports the estimates of β from equation (1) with the additional set of interactions

as described above for each subject. The specification presented in columns 1, 3, 5, and

7 includes year fixed effects, school fixed effects, student controls, school controls, and

the interaction between the selected controls and an indicator for early-reforming schools.

The specification in columns 2, 4, 6, and 8 also includes school-district time trends. The

estimates in Table 10 are very similar to and consistent with the estimates in Table 6,

suggesting that the effect of the reform estimated by the DID approach is robust.

Finally, we use an alternative method to compare test scores that are not drawn from
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similar distributions. Instead of converting the test scores into z-scores by year and subject,

we apply a percentile ranking by year and subject, placing each student in the relevant

percentile according to his or her test score on a 1–100 scale for each year in each subject.

We estimate equation (1) with the test-score-percentile ranking instead of the z-score as

the outcome variable. The results reports in Table 11 in the same format as Table 6. The

direction of the percentile results is the same as that of the z-score finding. In the full

sample (panel A), the reform has no statistically significant impact on students’ test scores

but carries a positive sign across all subjects and specifications. Consistent with the main

result presented in Table 6, the results in Table 11 show that the reform had a positive

and significant effect only in the 2010 school year for math and English test scores. The

effect on Hebrew and science test scores was also positive but statistically insignificant. In

2010, the reform increased the students’ percentile ranking in math and English by more

than four percentage points.

7 Potential Channels for the Effect of the Reform

New Horizon includes changes in several educational inputs and, given its positive effect on

test scores and school learning environment, it is important to understand which of these

inputs may be driving our results. In this section we discuss the potential contributions

of the main elements of the reform. We discuss them in three respects: the direct and

immediate effect on students through the small-group learning activities, and the indirect

effect on students stemming from the effect of the reform on teachers through the change

in the composition of teachers within schools and the change in their working conditions.

7.1 Small-Group Learning

According to the 2012 RAMA report on the implementation of New Horizon in 2009 and

2010, the small learning groups comprised 4.2 and 4.5 students on average in the respective

school years. In the 2009 school year, an average of 59 percent of students in schools

that operated under the reform rules attended small-group learning classes; in the 2010
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school year, the rate increased to 68 percent. Teachers reported that they devoted 42

percent of the small-group learning hours to students with learning difficulties, 34 percent

to students with average achievements, and only 10 percent to outstanding students.

Students’ participation in the groups lasted five months (23 weeks) on average. Student

attendance in small-group learning ended by teacher decision (usually when the student

improved his or her achievements to the teacher’s satisfaction). Teachers also reported

that 56 percent of the hours were allocated to reinforcement of core subjects, especially

reading and writing in the mother tongue (i.e., Hebrew) and mathematics, 28 percent

to expanding and enriching knowledge of specific subjects, and 16 percent to personal

dialogue with students. The RAMA survey among teachers and principals concluded

that the small-group learning format is widely perceived as an outstanding feature that

strengthens teacher–student relations and allows teachers to tailor instruction to students’

needs. This may explain the observed positive effect of the reform on the school learning

environment.

Given that the group learning activities are aimed largely at students with previous low

and average achievements, it is of interest to examine whether such students benefit more

from the reform than did others. Being unable to observe students’ previous achievements,

we analyze heterogeneous treatment effects by using family education as a proxy for

students’ ability. In our student level data (sample A) we construct a variable that is

the sum of the student parents’ years of schooling (henceforth parents schooling sum).

We calculate the first- and third-quartile values of parents schooling sum for each class.

Then we classify each student by this variable into three groups: low educated parents

(parents schooling sum below the first quartile value), average educated parents (parents

schooling sum between the second and third quartile values) and high educated parents

(parents schooling sum above the third quartile value). We estimate equation (1) with

students’ test score as an outcome variable, stratifying sample A by these three groups

of parents schooling. We report the results in Table 12. Columns 1, 4, 7, and 10 present

estimates for sample including only students with high-educated parents. The sample

in columns 2, 5, 8, and 11 includes only students with average-educated parents and
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the sample in columns 3, 6, 9, and 12 includes only students with low-educated parents.

We derive the estimates from regressions including year fixed effects, school fixed effects,

student controls, school controls, and school-district time trends. The results in panel

A of Table 12 suggest that the reform has a positive and significant effect on math test

scores of students whose parents are poorly educated, raising these scores by an average

of 0.11 standard deviation (S.E.=0.063) and a positive and significant effect on English

test scores of students with high- and average-educated parents, raising these scores by

0.13 (S.E.=0.056) and 0.11 (S.E.=0.053) standard deviation, respectively. In panel B,

were we include only the 2005/2009 subsample we observe no significant effect of the

reform for all students in all subjects. In the 2006/2010 subsample (panel C) we find

reform-induced increases at 0.24 (S.E.=0.103) and 0.19 (S.E.=0.081) standard deviation

in math test scores of students with low educated parents and average educated parents,

respectively. Among students with high educated parents, the coefficient of the reform’s

effect on math test scores is positive but less than half as large as that the other two

groups and is statistically insignificant. The effect of the reform on students with low

educated parents lies between the estimate of Abdulkadiroglu et al. (2016) and that of

Gleason et al. (2010), which both estimate the effect of charter schools on math test

scores for disadvantaged students. Their estimates are 0.36 and 0.17 standard deviation,

respectively. In 2010 the effect of the reform on Hebrew test scores is positive for all

students but statistically significant only for students who have poorly educated parents.

The average effect found, 0.17 standard deviation (S.E.=0.092), is about twice as large as

the coefficients for students with high educated and average educated parents. It is clear

from these results that, in both math and Hebrew, the students who benefit the most

were those who have poorly educated parents. In math, students with average educated

parents benefit as well. Since these students are more likely to be included in small-group

learning, which is more likely to cover Hebrew and math than the other subjects, this is

suggestive evidence that the effect on math and Hebrew test scores that we observe in our

main results in section 6.2 probably traces to the small-group learning format.32

32Parental education is highly correlated with student achievements; hence, poorly educated parents
are a proxy for poorly achieving students, who are more likely than others to be included in small-group
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In contrast, according to columns 7–12 in Table 12, the effect of the reform on science

test scores is insignificant for all students and the effect of the reform on English test

scores is very large, positive and significant for all students in 2010. Only 12 percent and

9 percent of small-group learning hours are devoted to English and science, respectively

(RAMA, 2012). While we do not observe different effects by parents’ schooling, we may

assume that these effects on English test scores are not driven by the small-group learning

classes but rather by the effect of the reform on English teachers and their teaching practice

in regular classes. In section 7.3, we will try to explain why the reform may affect some

teachers, mainly English teachers, differently and improve English achievements of all

students.

7.2 The Effect of the Reform on Teachers’ Characteristics

In this section we use information on teachers’ characteristics and analyze how the reform

affected these characteristics. Our main purpose is to test whether the reform changed

the composition of teachers within schools in the short run (for example, higher rates of

early retirement and dropouts). Since we observe teachers’ characteristics for each school

every year, we use a balanced panel of schools for the years 2005-2013 and estimate a

DID model as in equation (1) augmented with leads and lags that allows for effect before,

during and after the reform was adopted. Specifically, we add indicator variables for 0-4

years after adoption, 1-4 years before adoption and one indicator variable for 5 to 7 years

before adoption. Note that the first nine variables are equal to one only in the relevant

year, while the final variable is equal to one in each year of the fifth, sixth and seventh

year before adoption. This model also allows us to test for preexisting trends in teachers’

characteristics as an additional test for our assumption of common trend discussed in

section 6.1. As in our main analysis, we do not include schools that introduced New

Horizon in 2008 and schools that participated in the previous reform (Dovrat).

Table 13 presents the estimates of the leads and lags coefficients of this extended

DID model. The unit of observation is a school-year and the outcome variables are

learning (RAMA, 2010).
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average teacher seniority, percentage of new teachers (fewer than five years of experience),

percentage of veteran teachers (more than thirty years of experience), number of teachers,

the average age of the teachers, percentage of academic teachers (bachelor’s degree or

above), and teachers’ average weekly working hours.33 Since all the schools were included

in the reform by the 2013 school year we omit the indicator for one year before the school

implemented the reform. This implies that the leads and lags coefficients reported in

Table 13 measure the impact of the reform relative to the year just before the reform was

implemented.

The estimated effects of the reform for each outcome variable are also presented in

figures 6–12. Table 13 and figures 6–12 show that in the period leading up to the reform, the

teachers’ characteristics were not significantly different from those immediately before the

reform. In other words, there were no preexisting trends. Column 1 and figure 6 show an

increase of almost a year in average teacher seniority three years after the school reformed,

but this change is insignificant. Column 2 and figure 7 reveal a small and insignificant

decrease of less than 1 in the number of teachers working in the school immediately after

the reform was introduced. The plots in figures 8 and 9 (and the estimates in columns 3

and 4) show effect on the percentages of new and veteran teachers, respectively. Column 5

and figure 10 indicate that there were no significant differences in teachers’ average age.

Column 6 and figure 11 describe a positive effect in the percentage of academic teachers in

the period following the introduction of the reform but it becomes statistically significant

only after more than two years after the school adopted the reform. Column 7 and figure

12 doe, however, show a positive and significant effect, as expected, on teachers’ average

weekly working hours, which increased by seven in the year that the school reformed.34

The aforementioned results suggest that the reform does not affect the characteristics and

composition of teachers within a school in the short run, i.e. the first and second years after

the school reforms. The main change, as expected, is that the teachers’ workweek becomes

longer. Moreover, our dynamic lag analysis strengthens our assumption of common-trend
33The teachers’ characteristics at the school level were calculated based on teachers whose primary or

secondary role at school is teaching.
34The work week of full-time working teachers increased by ten hours due to the reform; that of part-time

teachers did so by less (commensurate with their position).
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in the early- and late-reforming schools because no preexisting trend is observed in teachers’

characteristics.

7.3 Effect of the Reform on Teachers’ Working Conditions

One of the key aspects of New Horizon is the change that it offers in teachers’ working

conditions, which includes increases in monthly wage, working hours, time spent in school,

and the restructuring of incentives and training. The reform, however, does not necessarily

reward teachers for students’ short-term success. Rather, it creates a system that induces

more motivated teachers to invest more time and effort in instructional activities and

that can attract and retain more able teachers. We would expect these types of effects

to change the quality of teachers who remain in and enter the state education system in

the medium and long term (as the analysis in section 7.2 indicates) and, hence, not to

manifest themselves in the short run. These changes, however, may also have immediate

effects on teaching quality among teachers already in the system.

Teachers in schools that participated in GEMS were asked to answer questionnaires

relating to their teaching experience. These questionnaires, however, are available only

from 2009 onward - the post-reform period. Thus, we cannot analyze these data in a

way that would yield a causal interpretation. Nevertheless, these questionnaires can

provide suggestive evidence regarding the heterogeneity in the effect of the reform on

teachers, and hence on students, by subject. We choose to use only the 2010 teachers’

questionnaires data because, based on our previous results, the main effects of the reform

were reflected in that year. We distinguish between teachers in the four different subjects

that students are tested in the GEMS: math, Hebrew, science, and English and focus on

teachers who teach these four subjects at any grade in the school, not necessarily fifth or

sixth. We select eight questions on the teachers’ questionnaire that required “yes” or “no”

answers: whether the teacher’s main specialization is in the same subject that he or she

teaches, whether the teacher is also a homeroom teacher, whether the teacher also teaches

a different subject, whether the teacher has an academic degree, whether the teacher took

in-service training in the subject that he or she teaches in the past two years, whether
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the teacher feels overloaded at work, and general satisfaction with the teacher’s school

and work. For each question, we compute the percentage of teachers among the same

teaching subject answering a positive answer within a given school. Table 14 presents the

averages of these percentages and standard deviations, by teaching subject and treatment

status. Columns 1, 3, 5, and 7 show the percentage of “yes” answers for each question

among all math, Hebrew, science and English teachers respectively for the early-reforming

schools (the treatment group) Columns 2, 4, 6 and 8 show the same for the late-reforming

schools (the control group). There is a small difference between early- and late-reforming

schools in the percentage of teachers who specialize mainly in the subject they teach,

although it is obvious that in both early- and late-reforming schools more than 60 percent

of English teachers specialize mainly in English while the corresponding rates in the other

subjects are much smaller—less than 40 percent in science and even lower in math and

Hebrew. Another interesting result for both early- and late-reforming schools is that small

percentage of English teachers are also homeroom teachers (18.4-19.3) while the majority

of math, Hebrew and science teachers are also homeroom teachers (84-94 percent of math

and Hebrew teachers and 60 percent of science teachers). In addition, only 20 percent of

English teachers also teach other subjects whereas the share of math, Hebrew, and science

teachers who also teach other subjects is much higher (60–80 percent). Although we cannot

tell whether the differences between early- and late-reforming schools in these questions

preexisted the reform, these results clearly indicate that, on average, in all schools, English

teachers are usually subject teachers only (few of them are homeroom teachers) and are

more qualified in their teaching subject (based on their main specialization) than are

teachers in math, Hebrew, and science. About 85 percent of the teachers hold an academic

degree, with little difference among the four teaching subjects and the treatment status of

the school. Forty percent and 56 percent of math and Hebrew teachers, respectively, in

the early-reforming schools, took in-service training in their teaching subject in 2010–2011,

5 percentage points more than the rates of ath and Hebrew teachers in the late-reforming

schools who did so. All science teachers, in both early- and late-reforming schools, took

in-service training in science in 2010–2011. However, 55 percent of the English teachers
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in he early-reforming schools and only 44 percent of English teachers in late-reforming

schools took in-service training in English in 2010–2011. Notice that we cannot interpret

this 11 percentage-point gap as a causal effect of the reform and a significantly wider gap

than that among math and Hebrew teachers. Still, it may contribute to our exploration

of the positive and statistically significant effect of the reform on English test scores

among all students. Moreover, proportionately more teachers felt work overload in 2010 in

early-reforming schools compare to teachers in late-reforming schools, a gap of about 14

percentage points among math, Hebrew and science teachers and 10 percentage points

among English teachers. Again, the gap among English teachers is smaller, suggesting that

they feel less overloaded at work because of the reform than teachers in other subjects.

This interpretation, however, should be taken with caution because we do not know if

these differences between early- and late-reforming schools pre-existed the reform. The

results in Table 14 that most English teachers are subject teachers and not homeroom

teachers and that they felt less overloaded at work is in line with 2012 RAMA report,

which states that 70 percent of homeroom teachers, as against about 50 percent of subject

teachers, report feeling more overloaded at work (both in work at home and at school) as a

result of the reform. As for general satisfaction with school and work, most teachers (85–94

percent) are satisfied, with little difference by teaching subject and treatment status.

Unfortunately, we have no data on teachers’ salaries and therefore cannot estimate the

change in hourly wage. According to Maagan (2015), teachers’ hourly wages increased

significantly following the reform. Principals’ and homeroom teachers’ hourly wages,

however, actually decreased. Adding this to the evidence in Table 14, we conclude that

in the short run the reform worsened the working conditions of homeroom teachers, who

usually teach math and Hebrew, and probably benefited the working conditions of English

teachers, most of whom are subject teachers. This conclusion may explain our findings on

test scores.

Our main analysis shows positive short-term effects of the reform in 2010 on English

achievements among all students and on math and Hebrew achievements only among

students with low-and average-educated parents. The other estimates, however, may also
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could be indicative of a positive although not precise effect. The significant effect on math

and Hebrew test scores among students from low-educated backgrounds, who account

for most participants in small-group learning activities, suggests that the small-group

learning explains the boost in these students’ achievements. Nevertheless, the positive

short-term effect on students’ achievements in English is probably due to the positive

effect of the reform on English teachers, as reflected in the across-the-board improvement

in students’ achievements. One possible explanation for the improvement in English is

that English is considered a more professional subject than other subjects taught in Israeli

elementary schools. As such, it has more professional in-service training, possibly leading

to more effective implementation of the reform and hence faster results.35 Notably, too,

since English is seldom studied in small groups, we should not expect the improvement in

English test scores to vary across students’ socioeconomic backgrounds like it is in math

and Hebrew.36

8 Conclusion

New Horizon is a nationwide educational reform that was gradually implemented in Israeli

elementary schools starting in 2008. Its aim is to improve academic achievements and

narrow academic disparities among students. This study evaluated the short-term effects

of the reform, i.e., the effects of being exposed to the treatment one or two years in advance

of other schools. The results, based on fifth-grade students’ test scores, clearly indicate

that New Horizon has a positive and significant effect on student performance in core

subjects, mainly English and math. The evidence also points to a heterogeneous effect, as

students whose parents have the lowest levels of education in class (a proxy for student

ability) show higher gains in math and Hebrew than did students whose parents are better

educated. The magnitudes of the estimated effects resemble those of other cost–benefit

school interventions in the Israeli elementary-education system, such as reducing class size
35Interview with the Head of the Ministry of Education Northern District, July 2016.
36Only 9 percent of hours in small-group learning were allocated to reinforcement in English (RAMA,

2012).
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(Angrist and Lavy, 1999) and strengthening teacher training (Angrist and Lavy, 2001)

but exceed the estimated effects of giving more instruction time (Lavy, 2012) and using

computer-aided instruction in the classroom (Angrist and Lavy, 2002).37 Additionally,

the reform helped to enhance the school learning environment, as reflected in student

questionnaires among fifth and sixth graders. The evidence suggests that New Horizon

improves student–teacher relations, increase teachers’ expectations of students’ success,

and raises teachers’ effort to help students (as viewed by the students themselves). In

addition, the reform also mitigates student misbehavior in class but does not reduce

student involvement in violent incidents and has no effect on students’ overall satisfaction

with their schools.

The results based on the majority of elementary schoolteachers in Israel (excepting

those in the Arab and Ultra-Orthodox school systems) show that teachers’ characteristics

did not change in the first two years after the school reformed except for their average

workweek in school. Suggestive results of the analysis, based on a sample of math, Hebrew,

science, and English elementary schoolteachers, indicate that in the short term New

Horizon increased homeroom teachers’ workloads but also induced subject teachers to take

more in-service training.

This is the first paper that provides a detailed evaluation of the causal effects of the

New Horizon reform. In addition, we offer a possible mechanism by which this reform

affects students’ academic performance and the school learning environment. The evidence

presented here suggests that the positive effect of the reform on students’ academic

achievements probably traces mainly to small-group learning and the improvement in

subject teachers’ working conditions. Another channel is the increase in the hours that

teachers spend in school, which may enhance the school learning environment through

its indirect effect on students. It seems, however, that homeroom teachers experienced

a worsening in their working conditions in the short run. This means that the effects of
37 Back-of-envelope calculations show that the cost of the reform per class is slightly higher than the

cost of reducing class size or training teachers (Angrist and Lavy, 2001). We note, however, that the
estimated effects reported in this paper are short-term effects; the long term effects might be greater.
The estimated cost of the reform is $1.2 billion—$37,000 per class multiplied by an average of 32,000
elementary and secondary classes each year (Israel Central Bureau of Statistics, 2013).
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small-group learning may be higher than our estimates which relate to the overall effect of

the reform.

The implications of this study are relevant for policymakers not only in Israel.

Investigating the effectiveness of this reform may yield a better understanding of the

effectiveness of educational reforms in other countries as well. The test-score findings

in this study resemble the findings of studies on charter schools, although this study

differs in that it investigates a reform that was applied to a public school system. In

addition, since New Horizon focuses mainly on teachers’ working conditions and adding

individual instruction time, we explored the effects of these specific components within

a school reform context. The results of this study show a positive effect of the reform

in the short run. Future research on the long-term effects of the reform and an in-depth

cost–effectiveness analysis is clearly needed. Since one of the key aspects of the reform is

the change in teachers’ working conditions and the structure of incentives, New Horizon

may create a system that attracts and retains the more able teachers and produces larger

positive effects in the long run.
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Figure 1 – Timing of Pre- and Post-reform Periods and Treatment Timing for Each
Group of Schools for the Test Scores Sample (Sample A)

Notes: This figure illustrates the timing of the pre- and post-reform period and the timing of treatment in
our test score sample (sample A). Schools groups [a], [b], [c] and [d] refer to the schools groups of the
GEMS timing as present in Table A1 in the Appendix.
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Figure 2 – Timing of Pre- and Post-reform Periods and Treatment Timing for Each
Group of Schools for the School Learning Environment Sample (Sample B)

Notes: This figure illustrates the timing of the pre- and post-reform period and the timing of treatment in
our school learning environment Sample (sample B). School groups [a], [b], [c] and [d] refer to the school
groups of the GEMS timing as present in Table A1 in the Appendix.
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Figure 3 – Means Scores of TIMSS and PIRLS among Hebrew Speaking Israeli
Students, Years 2006/7 and 2011

Notes: Source – RAMA publications. 2012.

Figure 4 – Means Scores of PISA among Hebrew Speaking Israeli Students, Years
2006, 2009 and 2012

Notes: Source – RAMA publications. 2013.
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Figure 5 – Pre-reform Test Score trends by Treatment Status 2002-2006

(a) Years 2002, 2004 and 2006

(b) Years 2003 and 2005

Note: This figures shows the average test scores in each subject for the years 2002-2006 broken down by
treatment status. In 2002-2006 schools were tested in all four subjects at the same year and each school
tested once in two years. Figure (a) shows the average test scores for schools that were tested in 2002,
2004 and 2006. Figure (b) shows the average test scores for schools that were tested in 2003 and 2005.
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Figure 6 – Average Teachers Seniority

Note: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables for a specific time relative to the year the school joined the reform. The outcome variable
is the average teacher seniority within a school. The omitted category is one year before the reform
implementation noted as time -1 on the x-axis.

Figure 7 – Number of Teachers

Notes: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables for a specific time relative to the year the school joined the reform. The outcome variable is the
number of teachers within a school. The omitted category is one year before the reform implementation
noted as time -1 on the x-axis.
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Figure 8 – Percentage of New Teachers (<5 Years)

Notes: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables for a specific time relative to the year the school joined the reform. The outcome variable is the
percentage of new teachers (less than 5 years teaching experience) within a school. The omitted category
is one year before the reform implementation noted as time -1 on the x-axis.

Figure 9 – Percentage of Veteran Teachers (>30 Years)

Notes: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables for a specific time relative to the year the school joined the reform. The outcome variable is the
percentage of veteran teachers (more than 30 years teaching experience) within a school. The omitted
category is being one year before the reform implementation noted as time -1 on the x-axis.
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Figure 10 – Average Age of Teachers

Notes: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables a specific time relative to the year the school joined the reform. The outcome variable is the
average age of teachers within a school. The omitted category is one year before the reform implementation
noted as time -1 on the x-axis.

Figure 11 – Percentage Academic Teachers

Notes: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables for a specific time relative to the year the school joined the reform. The outcome variable is
the percentage of academic teachers within a school. The omitted category is one year before the reform
implementation noted as time -1 on the x-axis.
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Figure 12 – Teachers’ Weekly Working Hours

Notes: The figure presents point estimates and confidence intervals for coefficients of a series of dummy
variables for a specific time relative to the year the school joined the reform. The outcome variable is the
average weekly working hours of teachers within a school. The omitted category is one year before the
reform implementation noted as time -1 on the x-axis.
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Hebrew-speaking 

state schools 

Hebrew-speaking state-

religious schools

Arabic-speaking state 

schools
Total

School Year (1) (2) (3) (4)

2008 144 45 113 302

2009 241 88 95 424

2010 224 105 74 403

2011 142 94 105 341

2012 45 49 30 124

2013 7 2 3 12

Total 803 383 420 1606

Note: The total number of State schools as of 2013 was 1,607, meaning that almost all schools had  joined the reform by 2013.

Table 1. Number of Elementary Schools Joining "New Horizon" Reform by Year and Stream
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(1) (2) (3) (4)

Panel A:  School characteristics

0.329 0.329 0.331 0.331

(0.470) (0.470) (0.471) (0.471)

5.074 4.793 4.729 4.618

(2.214) (2.281) (2.142) (2.220)

379.417 390.229 384.895 390.435

(156.189) (165.114) (160.360) (164.866)

0.310 0.310 0.246 0.246

(0.463) (0.463) (0.431) (0.431)

28.190 27.981 27.811 28.015

(5.723) (6.223) (5.262) (5.325)

16.614 17.914 16.787 17.761

(3.506) (4.902) (3.492) (4.860)

9.949 10.595 10.054 10.226

(5.850) (6.526) (6.451) (6.557)

0.745 0.841 0.761 0.842

(0.099) (0.154) (0.094) (0.149)

42.197 43.551 42.711 43.465

(3.174) (4.429) (3.250) (4.435)

19.695 25.517 19.967 25.362

(1.930) (5.312) (2.033) (5.281)

38.355 42.355 41.028 43.028

(80.507) (80.507) (96.615) (96.615)

Number of Students 37519 38518

Number of Classes 3606 3686

Number of Schools 633 633 866 866

The SES index is on a 1-10 scale, with 1 as the highest SES and 10 the lowest. All indicators are dummy variables equal to zero or one.

Table 2. Descriptive Statistics:  School and Student Characteristics

Test scores sample (sample A)
School learning environment sample 

(sample B)

2005-2006 2009-2010 2007-2008 2009-2010

Notes: The table presents means and standard deviations for school and student characteristics. Standard deviations are presented in parentheses.

The sample in columns 1 and 2 includes all fifth-grade students from 633 Jewish secular and religious state schools. The sample in columns 3 and

4 includes all fifth- and sixth-grade classes from 866 Jewish secular and religious state schools. This is a balanced sample which includes all

Jewish secular and religious state schools in the country excluding those that joined the reform in 2008 and those that took part in a previous pilot

reform. Column 1 presents statistics for fifth-grade students in 2005-2006, and column 2 presents similar statistics for fifth-grade students in 2009-

2010. Column 3 presents statistics for fifth- and sixth-grade classes in 2007-2008 and Column 4 presents similar statistics for fifth- and sixth-grade

classes in 2009-2010.

Enrollment

Periphery indicator 

Average teachers working hours

% academic teachers

School age

Mean teachers age

Religious school indicator

SES index

Class size

Mean teachers seniority

Mean principals seniority
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(1) (2) (3) (4)

0.498 0.501 0.506 0.501

(0.500) (0.500) (0.221) (0.225)

12.660 12.865 12.782 12.847

-(3.99) (3.917) (1.972) (2.021)

13.074 13.368 13.211 13.323

(3.305) (3.213) (1.768) (1.765)

1.833 1.707 1.819 1.726

(1.207) (1.259) (0.707) (0.699)

0.888 0.926 0.901 0.919

(0.315) (0.261) (0.109) (0.098)

0.145 0.135 0.138 0.131

(0.352) (0.342) (0.166) (0.160)

0.121 0.080 0.098 0.081

(0.326) (0.271) (0.081) (0.073)

0.084 0.081 0.091 0.088

(0.277) (0.273) (0.093) (0.090)

0.041 0.042 0.043 0.042

(0.199) (0.200) (0.106) (0.107)

Number of Students 37519 38518

Number of Classes 3606 3686

Number of Schools 633 633 866 866

Table 2. Descriptive Statistics:  School and Student Characteristics (Continued)

Test scores sample (sample A)
School learning environment sample 

(sample B)

2005-2006 2009-2010 2007-2008 2009-2010

Number of siblings

Native indicator (born in Israel)

Panel B: Student characteristics

Male indicator 

Father's years of education

Mother's years of education

Former USSR ethnicity indicator 

Asia\Africa ethnicity indicator 

Europe\America ethnicity indicator

Ethiopian Ethnicity Indicator

Note: See previous table.
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(1) (2) (3) (4)

Panel A:  Test scores

72.25 62.27

(18.59) (22.97)

75.43 70.87

(16.29) (19.41)

82.71 63.85

(12.96) (16.75)

79.20 73.30

(18.29) (21.31)

3.472 3.545

(0.430) (0.422)

4.294 4.327

(0.275) (0.258)

2.264 2.239

(0.374) (0.376)

2.773 2.797

(0.101) (0.095)

3.837 3.866

(0.372) (0.364)

3.913 3.946

(0.468) (0.448)

Number of students 37519 38518

Number of classes 3606 3686

Number of schools 633 633 866 866

Panel B: School learning environment indicators

English

Table 3. Descriptive Statistics:  Test Scores and School Learning Environment 

Test scores sample (sample A)
School learning environment 

sample (sample B)

Math 

Hebrew

Science

School-learning-environment indicators are on a 1-5 scale. 1 is "strongly disagree" and 5 is "strongly agree" with

expectations of involvement in violent incidents, which are arrayed on a 1-3 scale 3, with 1 is "three times or more" and 

3 is "never."

Notes: The table presents means and standard deviations for test scores and school-learning-environment indicators.

Standard deviations are presented in parentheses. The sample in columns 1 and 2 includes all fifth-grade students from

633 Jewish secular and religious state schools. The sample in columns 3 and 4 includes all fifth- and sixth-grade

classes from 866 Jewish secular and religious state schools. This is a balanced sample that includes all Jewish secular

and religious state schools countrywide excluding those that joined the reform in 2008 and those that took part in a

previous pilot reform. Column 1 presents statistics for fifth-grade students in 2005-2006 and Column 2 presents similar

statistics for fifth-grade students in 2009-2010. Column 3 presents statistics for fifth- and sixth-grade classes in 2007-

2008 and Column 4 presents similar statistics for fifth- and sixth-grade classes in 2009-2010.

2005-2006 2009-2010 2007-2008 2009-2010

Student–teacher relations 

Teachers’ expectations of 

success 

Students' misbehavior in class 

Involvement in violent incidents

Teachers’ effort to help students 

General school satisfaction  
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Treatment Control Difference

Conditional 

difference Treatment Control Difference

Conditional 

difference 

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: School characteristics 

Religious school indicator 0.222 0.326 -0.105** 0.248 0.376 -0.128***

(0.415) (0.469) (0.042) (0.432) (0.485) (0.036)

SES index 4.912 4.486 0.426** 4.591 4.274 0.317*

(2.175) (1.903) (0.185) (2.043) (2.160) (0.162)

Enrollment 450.510 428.343 22.167 439.863 424.535 15.328

(151.779) (167.716) (16.794) (153.760) (185.456) (15.314)

Periphery indicator 0.334 0.187 0.147*** 0.284 0.133 0.150***

(0.472) (0.390) (0.040) (0.451) (0.340) (0.029)

Class size 29.702 29.363 0.338 -0.397 28.723 27.941 0.782** -0.052

(5.309) (5.395) (0.437) (0.394) (5.614) (6.415) (0.386) (0.286)

16.254 16.582 -0.328 -0.105 16.666 16.614 0.051 0.052

(3.274) (3.748) (0.346) (0.346) (3.262) (3.699) (0.273) (0.272)

10.077 9.850 0.227 0.084 10.433 9.686 0.747 0.391

(5.709) (5.497) (0.524) (0.534) (6.427) (6.200) (0.495) (0.498)

% academic teachers 0.746 0.746 -0.001 0.005 0.764 0.759 0.005 0.005

(0.094) (0.098) (0.009) (0.009) (0.089) (0.092) (0.007) (0.007)

Mean teachers age 42.048 42.167 -0.119 -0.048 42.697 42.545 0.151 -0.028

(2.949) (3.501) (0.327) (0.323) (3.017) (3.559) (0.267) (0.253)

20.196 19.580 0.616*** 0.178 20.417 19.835 0.581*** 0.126

(1.692) (1.843) (0.165) (0.136) (1.767) (1.963) (0.141) (0.118)

School age 35.040 34.378 0.662 2.978 37.473 39.147 -1.674 1.915

(43.875) (18.412) (1.973) (2.320) (58.478) (88.171) (4.344) (4.534)

Number of students 27423 10096 2556 1050

Number of schools 448 185 595 271

*Significant at 10%; **significant at 5%; ***significant at 1% 

Table 4. Summary Statistics for Observable Characteristics in Pre-Reform Years, Broken Down by Treatment Status 

(Balancing Test) 

Test scores sample (sample A)  School learning environment sample  (sample B)

Notes: In columns 1, 2, 5,and 6, standard deviations are presented in parentheses. In columns 3, 4, 7, and 8, standard errors reported in parentheses are clustered at

school level. The sample in columns 1-4 includes all fifth-grade students who were tested by the GEMS in the 2005 and 2006 school years (whom their schools

tested again in 2009 and 2010 in the same subjects). The sample in columns 5-8 includes all fifth- and sixth-grade classes that participated in the GEMS during the

2007 and 2008 school years (in which their schools participated again in 2009 and 2010). Each cell in columns 3, 4, 7, and 8 represents a separate regression. The

regressions in columns 3 and 7 include only an indicator for treatment group without controls. The regressions in columns 4 and 8 include an indicator for the

treatment group and controls for SES index, an indicator for religious school, enrollment, enrollment squared, and year fixed effects. The SES index is arrayed on a

1-10 scale, with 1 as the highest SES and 10 as the lowest. All indicators are dummy variables equal to zero or one.

Pre-reform period, 2005-2006 Pre-reform period, 2007-2008

Mean teachers seniority

Mean principals seniority

Average teachers working 

hours
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Treatment Control Difference

Conditional 

difference Treatment Control Difference

Conditional 

difference 

(1) (2) (3) (4) (5) (6) (7) (8)

Panel B: Students characteristics 

Male indicator 0.498 0.499 -0.001 -0.003 0.510 0.496 0.014 0.015

(0.500) (0.500) (0.011) (0.011) (0.203) (0.259) (0.010) (0.010)

Father's years of education 12.593 12.851 -0.259 -0.130 12.681 13.028 -0.347** -0.209*

(3.953) (4.086) (0.177) (0.152) (1.875) (2.171) (0.145) (0.108)

Mother's years of education 13.034 13.188 -0.154 -0.077 13.152 13.352 -0.199 -0.139

(3.281) (3.367) (0.152) (0.131) (1.699) (1.918) (0.126) (0.095)

Number of siblings 1.791 1.943 -0.152** -0.048 1.752 1.980 -0.228*** -0.095***

(1.161) (1.319) (0.062) (0.037) (0.597) (0.902) (0.058) (0.036)

Native indicator (born in Israel) 0.887 0.890 -0.003 0.005 0.899 0.907 -0.008 -0.008

(0.316) (0.312) (0.009) (0.009) (0.109) (0.108) (0.007) (0.006)

Former USSR ethnicity indicator 0.145 0.144 0.001 -0.025* 0.145 0.123 0.022* -0.003

(0.352) (0.351) (0.016) (0.014) (0.167) (0.163) (0.012) (0.010)

Ethiopian ethnicity indicator 0.041 0.042 -0.002 0.004 0.043 0.043 0.000 0.009

(0.198) (0.202) (0.008) (0.007) (0.101) (0.117) (0.007) (0.006)

Asia\Africa ethnicity indicator 0.124 0.113 0.011* 0.006 0.100 0.093 0.008* 0.003

(0.329) (0.317) (0.006) (0.006) (0.083) (0.074) (0.005) (0.004)

Europe\America ethnicity 0.080 0.095 -0.016** -0.011 0.085 0.107 -0.023*** -0.016**

(0.271) (0.294) (0.008) (0.007) (0.087) (0.107) (0.007) (0.006)

Number of students 27423 10096 2556 1050

Number of schools 448 185 595 271

*Significant at 10%; **significant at 5%; ***significant at 1% 

Notes: See previous table.

Table 4. Continued

Test scores sample (sample A)  School learning environment sample  (sample B)

Pre-reform period, 2005-2006 Pre-reform period, 2007-2008

60



Father's 

average years 

of education

Mother's 

average years 

of education

Average 

number of 

siblings

Father's 

average years 

of education

Mother's 

average years 

of education

Average 

number of 

siblings

(1) (2) (3) (4) (5) (6)

2009 Reform -0.296 -0.166 -0.192*** -0.289* -0.153 -0.240***

(0.202) (0.178) (0.067) (0.161) (0.141) (0.056)

2010 Reform -0.010 0.061 -0.169** 0.038 0.106 -0.194***

(0.212) (0.189) (0.069) (0.169) (0.149) (0.058)

Grade 6 -0.128*** -0.099*** -0.048*** -0.067** -0.051* -0.045***

(0.037) (0.036) (0.011) (0.031) (0.030) (0.009)

Grade 6 x 2009 Reform 0.091 0.009 0.040* 0.041 -0.030 0.031*

(0.085) (0.075) (0.021) (0.071) (0.063) (0.018)

Grade 6 x 2010 Reform 0.173** 0.100 0.012 0.057 -0.013 0.012

(0.077) (0.070) (0.022) (0.065) (0.058) (0.018)

Year 2006 0.150*** 0.144*** 0.012 0.027 0.035 0.026

(0.049) (0.046) (0.012) (0.064) (0.060) (0.021)

Year 2007 0.244*** 0.188*** 0.036** 0.163** 0.127* 0.056**

(0.070) (0.059) (0.018) (0.074) (0.068) (0.023)

Year 2008 0.369*** 0.270*** -0.129*** 0.345*** 0.281*** -0.107***

(0.087) (0.078) (0.022) (0.078) (0.069) (0.025)

Grade 5 x 2009 Reform x Year 2006 0.056 0.013 0.009 0.115 0.086 -0.002

(0.089) (0.075) (0.022) (0.093) (0.083) (0.027)

Grade 5 x 2009 Reform x Year 2007 0.014 0.026 -0.016 0.091 0.122 -0.033

(0.102) (0.082) (0.025) (0.098) (0.085) (0.028)

Grade 5 x 2009 Reform x Year 2008 -0.134 -0.016 -0.032 -0.019 0.035 -0.041

(0.119) (0.103) (0.030) (0.104) (0.091) (0.030)

Grade 5 x 2010 Reform x Year 2006 0.004 -0.068 -0.027 0.141 0.073 -0.031

(0.109) (0.104) (0.022) (0.101) (0.096) (0.026)

Grade 5 x 2010 Reform x Year 2007 -0.071 -0.031 -0.010 -0.004 0.017 -0.031

(0.111) (0.098) (0.027) (0.105) (0.097) (0.028)

Grade 5 x 2010 Reform x Year 2008 -0.116 -0.043 -0.042 -0.109 -0.071 -0.054*

(0.124) (0.114) (0.029) (0.107) (0.098) (0.030)

Grade 6 x 2009 Reform x Year 2006 -0.047 0.006 -0.005 0.074 0.136 -0.017

(0.101) (0.092) (0.021) (0.098) (0.092) (0.025)

Grade 6 x 2009 Reform x Year 2007 -0.025 0.034 -0.007 0.059 0.122 -0.019

(0.121) (0.114) (0.026) (0.112) (0.106) (0.030)

Grade 6 x 2009 Reform x Year 2008 -0.104 0.037 -0.075** -0.033 0.085 -0.096***

(0.125) (0.113) (0.030) (0.108) (0.096) (0.029)

Grade 6 x 2010 Reform x Year 2006 -0.141* -0.105 0.011 0.035 0.075 -0.006

(0.083) (0.077) (0.022) (0.088) (0.081) (0.026)

Grade 6 x 2010 Reform x Year 2007 -0.105 -0.075 -0.006 0.070 0.099 -0.017

(0.118) (0.106) (0.024) (0.105) (0.097) (0.027)

Grade 6 x 2010 Reform x Year 2008 -0.239* -0.099 -0.044 -0.130 -0.050 -0.067**

(0.125) (0.112) (0.031) (0.108) (0.098) (0.030)

Number of Classes

Number of Schools

*Significant at 10%; **significant at 5%; ***significant at 1% 

Notes: Standard errors are presented in parentheses and are clustered at the school level. Each column is an OLS regression that differs only by the

dependent variable (parental years of education and number of siblings as proxy variables for test score). The sample in columns 1-3 includes fifth- and

sixth-grade classes in schools included in our test-scores sample. The sample in columns 4-6 includes fifth- and sixth-grade classes in schools included

in our school learning environment sample. The 2009 Reform and 2010 Reform variables are indicators for schools that joined the reform in 2009 and

2010, respectively. The grade variables are dummies for sixth grade; the omitted category is fifth grade.

15397
866

Table 5. Estimated Effect of Grade and Trends by Treatment Status on Parental Average Years of Education as a Proxy 

for Test Scores

Proxies for test scores

Test scores sample (sample A)
School learning environment sample (sample 

B)

11427
633
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Panel A. Full sample

0.028 0.072 0.048 0.040 0.051 0.079* 0.066 0.053 0.003 0.014 0.011 0.022 0.059 0.065 0.069 0.092*
(0.049) (0.047) (0.047) (0.046) (0.046) (0.045) (0.044) (0.044) (0.050) (0.049) (0.049) (0.050) (0.050) (0.049) (0.049) (0.050)

R-Square 0.099 0.101 0.168 0.169 0.089 0.089 0.168 0.169 0.109 0.110 0.158 0.158 0.137 0.137 0.195 0.196

Students

Schools

Panel B. 2005/2009 subsample

-0.032 0.034 0.002 -0.014 0.027 0.060 0.047 0.020 -0.069 -0.061 -0.072 -0.073 -0.027 -0.018 -0.024 -0.041
(0.065) (0.061) (0.061) (0.057) (0.065) (0.061) (0.059) (0.058) (0.069) (0.068) (0.069) (0.079) (0.069) (0.069) (0.071) (0.076)

R-Square 0.098 0.101 0.169 0.172 0.088 0.089 0.172 0.174 0.094 0.095 0.151 0.152 0.135 0.136 0.199 0.201

Students

Schools

Panel C. 2006/2010 subsample

0.120 0.154** 0.141* 0.149* 0.088 0.109* 0.096 0.096 0.080 0.097 0.103 0.098 0.151** 0.154** 0.168** 0.182**
(0.073) (0.074) (0.072) (0.077) (0.062) (0.064) (0.062) (0.064) (0.071) (0.072) (0.072) (0.072) (0.071) (0.071) (0.071) (0.070)

R-Square 0.102 0.102 0.170 0.171 0.089 0.089 0.165 0.166 0.123 0.125 0.164 0.165 0.138 0.139 0.193 0.195

Students

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

191 191 146 146
16740167572064620772

167

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are standardized scores in math, Hebrew, science, and English. The independent variable is the reform participation indicator. Each cell in the table

represents a separate regression. All specifications include year and school fixed effect. Student characteristics include a gender dummy, both parents' years of schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators. School

characteristics include SES index, interaction between SES index and dummy for the post-reform period, class size, school age, enrollment, and enrollment squared. The sample in Panel A includes schools that participated in the GEMS tests in 2005 and 2009 or

2006 and 2010; the sample in Panel B includes schools that participated in the GEMS tests in 2005 and 2009; and the sample in Panel C includes schools that participated in the GEMS tests in 2006 and 2010.

REFORM

REFORM

129 167129

REFORM

14906 14882 17623 17616

35678
320

Table 6. Estimated Effect of New Horizon Reform on Standardized Test Scores

Hebrew Science EnglishMath

35528
320

34380
313

34356
313

626262



(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

0.103 0.157 0.141 0.161 0.078 0.109 0.093 0.090 0.067 0.095 0.102 0.095 0.160** 0.171** 0.180** 0.206**
(0.094) (0.099) (0.096) (0.103) (0.075) (0.082) (0.079) (0.080) (0.075) (0.075) (0.076) (0.079) (0.079) (0.079) (0.079) (0.082)

0.138* 0.152* 0.141* 0.138* 0.099 0.108 0.098 0.101 0.095 0.099 0.104 0.100 0.141 0.136 0.155* 0.159*
(0.079) (0.080) (0.077) (0.080) (0.069) (0.069) (0.067) (0.069) (0.085) (0.084) (0.083) (0.081) (0.086) (0.086) (0.086) (0.085)

P-value: REFORM * REFORM YEAR 

2009 = REFORM * REFORM YEAR 

2010

0.718 0.955 0.999 0.820 0.774 0.985 0.944 0.875 0.699 0.955 0.970 0.937 0.820 0.685 0.772 0.603

Students

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are standardized scores in math, Hebrew, science, and English. The independent variables are the interactions between the reform indicator and dummies for the year

the school joined the reform. All specifications include year and school fixed effect. Student characteristics include a gender dummy, both parents' years of schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators. School characteristics include

SES index, interaction between SES index and a dummy for the post-reform period, class size, school age, enrollment and enrollment square. The sample includes schools that participated in the GEMS tests in 2006 and 2010.

REFORM * REFORM YEAR 2010

REFORM * REFORM YEAR 2009

Table 7. Estimated Effect of New Horizon Reform on Standardized Test Scores - 2006 and 2010 Only

Math Hebrew Science English

14906 14882 17623 17616

129 129 167 167
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Panel A. Full sample

0.042** 0.039** 0.041** 0.039** 0.032** 0.030** 0.030** 0.031** 0.043*** 0.039** 0.039** 0.041**

(0.017) (0.017) (0.017) (0.017) (0.014) (0.014) (0.014) (0.015) (0.016) (0.016) (0.016) (0.016)

R-Square 0.420 0.422 0.427 0.428 0.440 0.441 0.444 0.447 0.459 0.461 0.464 0.467

Classes

Schools

Panel B. 2007/2009 subsample

0.041* 0.040* 0.040* 0.033 0.023 0.023 0.022 0.017 0.048** 0.046** 0.046** 0.044**

(0.021) (0.022) (0.021) (0.021) (0.019) (0.020) (0.019) (0.019) (0.021) (0.022) (0.022) (0.022)

R-Square 0.417 0.419 0.425 0.427 0.444 0.446 0.453 0.457 0.094 0.095 0.151 0.152

Classes

Schools

Panel C. 2008/2010 subsample

0.043 0.042 0.044 0.044 0.042* 0.040* 0.041* 0.046** 0.037 0.034 0.034 0.039*

(0.027) (0.028) (0.028) (0.028) (0.022) (0.021) (0.022) (0.022) (0.023) (0.023) (0.023) (0.023)

R-Square 0.422 0.426 0.433 0.435 0.434 0.436 0.438 0.441 0.468 0.471 0.475 0.478

Classes

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes

Class controls Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

413 413 413

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are standardized scores for the class average in each of the school-learning-environment indicators. The independent

variable is the reform participation indicator. Each cell in the table represents a separate regression. All specifications include year fixed effects, school fixed effects, and grade indicator (fifth or sixth grade). The class

characteristics are the averages of the following student characteristics: gender dummy, both parents' years of schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators. School characteristics include

SES index, interaction between SES index and dummy for the post-reform period, class size, school age, enrollment, and enrollment squared. The sample in Panel A includes schools that participated in the GEMS school

learning environment questionnaires in 2007 and 2009 or 2008 and 2010, the sample in Panel B includes schools that participated in the GEMS school learning environment questionnaires in 2007 and 2009, and the sample in

Panel C includes schools that participated in the GEMS school learning environment questionnaires in 2008 and 2010.

453 453 453

REFORM

3474 3472 3460

REFORM

3811 3809 3809

REFORM

7283 7281 7269

866 866 866

Table 8. Estimated Effect of New Horizon Reform on School Learning Environment 

Student–teacher relations Teachers’ expectations of success Teachers’ effort to help students 
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(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

Panel A. Full sample

0.011 0.012 0.013 0.015 -0.037** -0.036** -0.038** -0.038** 0.016 0.014 0.016 0.016

(0.011) (0.011) (0.011) (0.011) (0.016) (0.016) (0.016) (0.016) (0.019) (0.019) (0.019) (0.019)

R-Square 0.314 0.321 0.372 0.374 0.350 0.354 0.375 0.377 0.400 0.402 0.415 0.417

Classes

Schools

Panel B. 2007/2009 subsample

0.008 0.010 0.008 0.008 -0.047** -0.049** -0.048** -0.046** 0.019 0.020 0.019 0.010

(0.015) (0.014) (0.014) (0.014) (0.022) (0.022) (0.022) (0.022) (0.025) (0.025) (0.025) (0.025)

R-Square 0.331 0.346 0.393 0.395 0.356 0.360 0.378 0.380 0.407 0.410 0.424 0.428

Classes

Schools

Panel C. 2008/2010 subsample

0.015 0.012 0.017 0.020 -0.025 -0.023 -0.027 -0.027 0.012 0.010 0.015 0.019

(0.016) (0.016) (0.016) (0.016) (0.024) (0.023) (0.023) (0.023) (0.029) (0.030) (0.030) (0.030)

R-Square 0.293 0.292 0.351 0.355 0.343 0.349 0.375 0.380 0.393 0.394 0.409 0.411

Classes

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Schools controls Yes Yes Yes Yes Yes Yes Yes Yes Yes

Class controls Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

General school satisfaction  

REFORM

Note: See previous table.

413 413

REFORM

413

3471 3472 3474

453 453 453

Table 8. Continued

3810 3809

REFORM

7281 7282 7282

866 866 866

Involvement in violent incidents Student misbehavior in class

3810
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Post - 

treatment

Pre -

treatment

Simple 

difference

Post - 

treatment

Pre - 

treatment

Simple 

difference

Post - 

treatment

Pre - 

treatment

Simple 

difference

Post - 

treatment

Pre - 

treatment

Simple 

difference

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Panel A. Full sample

0.063 0.010 0.053 0.024 -0.040 0.064 0.010 0.035 -0.025 -0.026 -0.047 0.021

(0.039) (0.044) (0.035) (0.039) (0.041) (0.039) (0.038) (0.044)

R-Square 0.124 0.086 0.132 0.104 0.088 0.078 0.130 0.114

Students 17709 17969 17708 17820 17253 17127 17475 16881

Schools

Panel B. 2005/2009 subsample

0.051 0.070 -0.019 0.019 -0.026 0.045 0.006 0.109** -0.103 -0.041 0.033 -0.074

(0.050) (0.057) (0.047) (0.054) (0.060) (0.047) (0.054) (0.059)

R-Square 0.132 0.077 0.134 0.108 0.089 0.088 0.077 0.112

Students 10438 10334 10417 10229 8645 8112 8732 8008

Schools

Panel C. 2006/2010 subsample

0.088 -0.064 0.152 0.028 -0.058 0.086 0.013 -0.045 0.058 -0.018 -0.13 0.112

(0.061) (0.062) (0.051) (0.054) (0.053) (0.063) (0.055) (0.063)

R-Square 0.118 0.112 0.136 0.102 0.096 0.073 0.123 0.117

Students 7271 7635 7291 7591 8608 9015 8743 8873

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

Math Hebrew Science

Table 9. Estimated differences in Test scores between Early- and Late-Reforming Schools in the Pre- and Post-Reform Years 

REFORM

REFORM

English

REFORM

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are standardized scores in math, Hebrew, science, and English. The independent variable “REFORM” in columns 1, 2, 4, 5,

7, 8, 10, and 11 is an indicator for early-reformed schools (reformed in 2009 or 2010) from specifications that include year fixed effect, student characteristics (gender dummy, both parents' years of schooling, number of siblings,

a born-in-Israel indicator, and ethnic-origin indicators) and school characteristics (SES index, interaction between SES index and dummy for the post-reform period, class size, school age, enrollment, and enrollment squared). The

difference in columns 3, 6, 9 and 12, is a simple difference between the estimate of the post-treatment years (columns 1, 4, 7, and 10), and the estimate of the pre-treatment years (columns 2, 5, 8 and 11). The sample in Panel A

includes schools that participated in the GEMS tests in 2005 and 2009 or 2006 and 2010, the sample in Panel B includes schools that participated in the GEMS tests in 2005 and 2009, and the sample in Panel C includes schools

that participated in the GEMS tests in 2006 and 2010.
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(1) (2) (3) (4) (5) (6) (7) (8)

Panel A. Full sample

0.053 0.050 0.069 0.056 0.014 0.022 0.060 0.081

(0.050) (0.050) (0.049) (0.049) (0.051) (0.052) (0.051) (0.051)

R-Square 0.168 0.169 0.168 0.169 0.158 0.158 0.196 0.197

Students

Schools

Panel B. 2005/2009 subsample

-0.005 -0.024 0.046 0.011 -0.057 -0.052 -0.020 -0.037

(0.062) (0.058) (0.061) (0.062) (0.071) (0.079) (0.075) (0.081)

R-Square 0.169 0.172 0.173 0.174 0.153 0.153 0.201 0.203

Students

Schools

Panel C. 2006/2010 subsample

0.153* 0.165* 0.083 0.080 0.105 0.103 0.129* 0.148**

(0.086) (0.092) (0.083) (0.091) (0.076) (0.076) (0.069) (0.069)

R-Square 0.171 0.172 0.165 0.166 0.164 0.166 0.195 0.197

Students

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

REFORM

35678 35528 34380 34356

Table 10. Estimated Effect of New Horizon Reform on Standardized Test Scores - Controlling for Interactions between Observed Characteristics and Reform 

Indicator 

Math Hebrew Science English

REFORM

20772 20646 16757 16740

320 320 313 313

191 191 146 146

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are standardized scores in math, Hebrew, science, and English. The independent variable is the reform-

participation indicator. Each cell in the table represents a separate regression. All specifications include year fixed effects, school fixed effects, student characteristics (gender dummy, both parents' years of

schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators), school characteristics (SES index, interaction between SES index and dummy for the post-reform period, class size, school

age, enrollment, and enrollment squared) and a set of interactions between selected student and school characteristics (both parents' years of schooling, number of siblings, born-in-Israel indicator, SES index,

class size, enrollment) and reform indicator (a dummy equal to 1 if the school reformed in 2009 or 2010). The sample in Panel A includes schools that participated in the GEMS tests in 2005 and 2009 or 2006

and 2010, the sample in Panel B includes schools that participated in the GEMS tests in 2005 and 2009, and the sample in Panel C includes schools that participated in the GEMS tests in 2006 and 2010.

REFORM

129 129 167 167

14906 14882 17623 17616
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Panel A. Full sample

0.706 1.965 1.278 1.061 1.411 2.321* 2.001 1.691 -0.101 0.219 0.101 0.398 1.330 1.510 1.601 2.189
(1.458) (1.430) (1.428) (1.394) (1.390) (1.365) (1.333) (1.322) (1.496) (1.472) (1.485) (1.520) (1.413) (1.391) (1.402) (1.421)

R-Square 0.097 0.098 0.163 0.164 0.086 0.087 0.163 0.163 0.105 0.107 0.151 0.152 0.140 0.140 0.201 0.203

Students

Schools

Panel B. 2005-2009 subsample

-1.256 0.684 -0.194 -0.639 0.705 1.628 1.364 0.697 -2.352 -2.049 -2.428 -2.519 -1.053 -0.904 -1.129 -1.501
(1.940) (1.832) (1.840) (1.721) (1.898) (1.786) (1.744) (1.737) (2.102) (2.072) (2.110) (2.416) (1.986) (1.972) (2.008) (2.191)

R-Square 0.090 0.093 0.158 0.161 0.082 0.083 0.159 0.160 0.091 0.092 0.143 0.143 0.139 0.139 0.206 0.207

Students

Schools

Panel C. 2006-2010 subsample

3.698* 4.667** 4.326** 4.500* 2.496 3.378 3.015 3.057 2.321 2.866 3.020 2.957 3.872* 4.038** 4.409** 4.715**
(2.142) (2.225) (2.171) (2.295) (1.984) (2.048) (1.956) (2.011) (2.108) (2.125) (2.130) (2.141) (2.001) (2.008) (1.986) (1.963)

R-Square 0.106 0.107 0.173 0.173 0.090 0.091 0.170 0.171 0.119 0.121 0.160 0.161 0.141 0.141 0.199 0.201

Students

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

191 191 146 146

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are the students’ percentile ranking of the scores in math, Hebrew, science, and English. The independent variable is the reform-participation indicator. Each

cell in the table represents a separate regression. All specifications include year and school fixed effects. Student characteristics include gender dummy, both parents' years of schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators.

School characteristics include SES index, interaction between SES index and dummy for the post-reform period, class size, school age, enrollment, and enrollment squared. The sample in Panel A includes schools that participated in the GEMS tests in 2005 and

2009 or 2006 and 2010, the sample in Panel B includes schools that participated in the GEMS tests in 2005 and 2009, and the sample in Panel C includes schools that participated in the GEMS tests in 2006 and 2010.

REFORM

129 129 167 167
14906 14882 17623 17616

320 320 313 313

REFORM

20772 20646 16757 16740

Table 11. Estimated Effect of New Horizon Reform on Percentile Ranking of Test Scores

Math Hebrew Science English

REFORM

35678 35528 34380 34356
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High 

educated 

parents

Average 

educated 

parents

Low 

educated 

parents

High 

educated 

parents

Average 

educated 

parents

Low 

educated 

parents

High 

educated 

parents

Average 

educated 

parents

Low 

educated 

parents

High 

educated 

parents

Average 

educated 

parents

Low 

educated 

parents

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Panel A. Full sample

0.034 0.007 0.109* 0.073 0.032 0.091 0.051 0.036 0.021 0.130** 0.106** 0.080

(0.056) (0.054) (0.063) (0.048) (0.056) (0.060) (0.057) (0.060) (0.064) (0.056) (0.053) (0.073)

R-Square 0.173 0.192 0.153 0.174 0.189 0.161 0.170 0.183 0.142 0.219 0.237 0.172

Students 12173 10381 13954 12146 10382 13831 11969 9548 13649 11949 9568 13591

Schools

Panel B. 2005/2009 subsample

0.029 -0.102 0.045 0.050 -0.001 0.024 -0.036 -0.062 -0.077 0.027 -0.006 -0.071

(0.069) (0.070) (0.073) (0.065) (0.074) (0.079) (0.081) (0.083) (0.097) (0.079) (0.075) (0.103)

R-Square 0.170 0.197 0.160 0.171 0.191 0.181 0.150 0.168 0.137 0.216 0.224 0.181

Students 7062 6049 8217 7037 6024 8142 5532 5028 6340 5521 5016 6350

Schools

Panel C. 2006/2010 subsample

0.077 0.187** 0.239** 0.097 0.086 0.172* 0.100 0.140 0.095 0.167** 0.215*** 0.196*

(0.087) (0.081) (0.103) (0.068) (0.079) (0.092) (0.078) (0.088) (0.096) (0.079) (0.078) (0.101)

R-Square 0.190 0.188 0.151 0.184 0.192 0.137 0.185 0.205 0.149 0.219 0.254 0.169

Students 5111 4332 5737 5109 4358 5689 6437 4520 7309 6428 4552 7241

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

129 129 167 167

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are standardized scores in math, Hebrew, science, and English. The independent variable is the reform-

participation indicator. Each cell in the table represents a separate regression. All specifications include year and school fixed effects, student characteristics, school characteristics, and school district time trends.

Student characteristics include gender dummy, both parents' years of schooling, number of siblings, a born-in-Israel indicator, and ethnic-origin indicators. School characteristics include SES index, interaction

between SES index and dummy for the post-reform period, class size, school age, enrollment, and enrollment squared. The sample in Panel A includes schools that participated in the GEMS tests in 2005 and 2009 or

2006 and 2010, the sample in Panel B includes schools that participated in the GEMS tests in 2005 and 2009, and the sample in Panel C includes schools that participated in the GEMS tests in 2006 and 2010. The

sample in columns 1, 4, 7, and 10 includes only students who have highly educated parents (sum of father's and mother's years of schooling above the class third quartile value). The sample in columns 2, 5, 8, and 11

includes only students with average educated parents (sum of father's and mother's years of schooling between the class first and third quartile values). The sample in columns 3, 6, 9, and 14 includes only students

with poorly educated parents (sum of father's and mother's years of schooling below the class first quartile value).

191 191 146 146

REFORM

REFORM

REFORM

320 320 313 313

Table 12. Estimated Effect of New Horizon Reform on the Standardize Test Scores by Parents Education

Math Hebrew Science English
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Avg. teacher 

seniority

Number of 

teachers at School

% new teachers 

(Less than 5 years 

seniority)

% veteran 

teachers (More 

than 30 years 

seniority)

Avg. teacher age
% academic 

teachers

Avg. weekly 

working hours

(1) (2) (3) (4) (5) (6) (7)

5-7 years before the reform -0.282 1.530* -0.020 -0.019 -0.205 -0.018 -0.492

(0.542) (0.849) (0.020) (0.017) (0.515) (0.021) (0.310)

4 years before the reform -0.113 1.095* -0.016 -0.011 -0.061 -0.019 -0.275

(0.404) (0.615) (0.015) (0.013) (0.386) (0.015) (0.229)

3 years before the reform -0.156 0.822* -0.007 -0.006 -0.090 -0.014 -0.149

(0.291) (0.443) (0.010) (0.009) (0.278) (0.011) (0.165)

2 years before the reform -0.079 0.177 -0.006 -0.003 -0.055 -0.007 -0.055

(0.187) (0.315) (0.006) (0.006) (0.180) (0.007) (0.111)

Reform year 0.202 -0.711 0.008 0.006 0.059 0.009 6.719***

(0.248) (0.448) (0.007) (0.009) (0.239) (0.009) (0.158)

1 year after the reform 0.669 -0.701 0.002 0.011 0.338 0.019 7.162***

(0.422) (0.821) (0.012) (0.015) (0.404) (0.016) (0.252)

2 year after the reform 0.887 -0.645 0.007 0.025 0.518 0.040* 7.223***

(0.560) (1.127) (0.017) (0.020) (0.545) (0.021) (0.331)

3 year after the reform 0.941 -0.788 0.010 0.028 0.571 0.057** 7.331***

(0.698) (1.397) (0.022) (0.024) (0.678) (0.026) (0.404)

4 year after the reform 0.979 -0.604 0.012 0.017 0.570 0.068** 7.421***

(0.856) (1.676) (0.027) (0.029) (0.833) (0.032) (0.493)

R-Square 0.612 0.918 0.414 0.464 0.613 0.540 0.928

Observations 7477 7477 7477 7477 7477 7477 7477

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are teacher characteristics. All specifications include year and school fixed

effects and school characteristics. School characteristics include SES index, interaction between SES index and dummy for the post-reform period, class size, school age, enrollment,

and enrollment squared. The sample includes a balanced panel of all Jewish primary schools between 2005 and 2013, excluding schools that joined the New Horizon reform in 2008 and

those that took part in a different reform in 2007-2008 (Dovrat). 

Table 13.  Estimated Effect of New Horizon Reform on Teacher Characteristics 
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(1) (2) (3) (4) (5) (6) (7) (8)

0.231 0.261 0.117 0.120 0.378 0.348 0.627 0.604

(0.422) (0.440) (0.321) (0.325) (0.485) (0.477) (0.484) (0.490)

0.880 0.842 0.938 0.905 0.649 0.566 0.193 0.184

(0.325) (0.365) (0.241) (0.294) (0.478) (0.496) (0.395) (0.388)

0.826 0.752 0.733 0.660 0.672 0.622 0.201 0.196

(0.379) (0.432) (0.443) (0.474) (0.470) (0.485) (0.401) (0.398)

0.865 0.849 0.854 0.849 0.856 0.823 0.866 0.824

(0.342) (0.358) (0.353) (0.358) (0.351) (0.382) (0.341) (0.382)

0.401 0.353 0.564 0.515 1.000 1.000 0.551 0.444

(0.490) (0.478) (0.496) (0.500) (0.000) (0.000) (0.498) (0.498)

0.651 0.512 0.667 0.542 0.665 0.525 0.539 0.446

(0.477) (0.500) (0.471) (0.498) (0.472) (0.500) (0.499) (0.498)

0.853 0.880 0.858 0.863 0.856 0.890 0.848 0.852

(0.354) (0.325) (0.349) (0.344) (0.351) (0.313) (0.360) (0.356)

0.937 0.938 0.933 0.927 0.911 0.906 0.893 0.892

(0.243) (0.242) (0.251) (0.260) (0.285) (0.292) (0.309) (0.312)

Number of Teachers 2157 1029 2703 1323 974 468 507 250

Number of Schools 277 147 277 147 270 142 248 129

Notes: The table presents means and standard deviations for teachers' answers to the GEMS questionnaires. Standard deviations are presented in parentheses. The sample includes all teachers for math, Hebrew, science and English in

schools that participated in the GEMS in 2010. Only the means for the in-service training includes teachers for math, Hebrew, science and English in schools that participated in the GEMS in 2011. Schools that joined the New Horizon

reform in 2008 and schools that were part of a previous reform in 2007-2008 (Dovrat) are excluded. The sample in columns 1 and 2 includes only math teachers, the sample in columns 3 and 4 includes only Hebrew teachers, the

sample in columns 5 and 6 includes only science teachers and the sample in columns 7 and 8 includes only English teachers. Treated schools are schools that joined the New Horizon reform in 2009 or 2010 and untreated schools are

schools that did not participated in the New Horizon reform in 2009 and 2010.

Overloaded at work (1 = Yes, 0 = No)

School satisfaction (1 = Yes, 0 = No)

Work Satisfaction (1 = Yes, 0 = No)

Main specialization in the subject (1 = Yes, 0 = No)

Housemaster teacher (1 = Yes, 0 = No)

Academic degree (1 = Yes, 0 = No)

In-service training  in teaching subject in the last two 

years (as for 2011) (1 = Yes, 0 = No)

Teaching different subjects (1 = Yes, 0 = No)

Table 14. Descriptive Statistics:  Selected Indicators from the Teachers' Questionnaires 

Math teachers Hebrew teachers

Early-reforming 

schools

Late-reforming 

schools

Early-reforming 

schools

Late-reforming 

schools

Science teachers

Early-reforming 

schools

Late-reforming 

schools

English teachers

Early-reforming 

schools

Late-reforming 

schools
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2007 2008 2009 2010

(3) (4) (5) (6)

Total schools tested 232
Matched tested schools 191

   Total schools participating in schooling 

learning environment quaternaries
224 224

Total schools tested 190

Matched tested schools 129

   Total schools participating in school learning 

environment quaternaries
197 197

Total schools tested 226

Matched tested schools 146

   Total schools participated in school learning 

environment quaternaries
223 223

Total schools tested 214

Matched tested schools 168

   Total schools participated in school learning 

environment quaternaries
211 211

Year

2005 2006

Subject tested

Subject tested

(2)

Subject tested

416

Math, Hebrew, 

Science and English

Math, Hebrew, 

Science and English

443
191

129

413

168

Math, Hebrew, 

Science and English

Math, Hebrew, 

Science and English

437

146

Notes: The table presents the number of elementary schools tested in the GEMS each year by subject, not including Arab schools, Ultra-Orthodox schools, schools that reformed in 2008 and Dovrat 

schools.

Schools in 

Group [b]

Schools in 

Group [c]

Schools in 

Group [d]

Table A1. The GEMS Testing Schedule by Each Group of Schools

Schools in 

Group [a]

Math and Hebrew

Math and Hebrew

Math and Hebrew

Math and Hebrew
Science and 

English

Science and 

English

Science and 

English

Science and 

English

Subject tested

(1)
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The indicators The statements

Student–teacher relations I have close ties with most of my teachers

When I'm sad or feel bad, I feel comfortable talking about it with one of my teachers

Most of my teachers care what happens to me, not only in connection with studies

Teachers’ expectations of success Most of my teachers give me the feeling I can do well in school

Most teachers expect all students to make an effort in school

Most teachers expect each student to improve his/her academic achievements

Teachers’ effort to help students Most teachers explain to each student personally exactly what to do to improve his/her schoolwork

When students have difficulty understanding the material, most teachers explain to them what they can do to better understand

When teachers return our work or tests, most of them note what is correct and what needs to be improved in the pupil's answers.

When a student fails a class test or classwork, most of the teachers help them understand why it happened

Involvement in violent incidents Last month I was hit a kicked or punched by one of the students who wanted to hurt me

Last month one of the students hit me hard

Last month one of the students pushed me

Last month one of the students used a stick, a stone, a chair or another object to hurt me

Last month one of the students threatened to hurt me at school or after school

Last month one of the students tried to persuade other students not to talk to me 

Last month one of the students spread false rumors about me to hurt me

Last month I was excluded. A group of students did not want to talk or play with me

Student misbehavior in class Often students make noise, mess around in the classroom and interfere with learning

Students in my class answer back to teachers

General school satisfaction  I like being at school

If I could, I would go to another school (adjusting the answers to be corresponds to the positive sentence)

Table A2. Description of the Statements included in the School Learning Environment Indicators 
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(1) (2)

A.  Schools characteristics

0.276 0.235

(0.447) (0.424)

4.536 4.590

(2.136) (2.180)

457.325 449.235

(164.431) (158.749)

0.299 0.286

(0.458) (0.452)

29.812 29.446

(5.532) (5.381)

16.878 17.088

(4.153) (4.077)

10.632 10.171

(5.995) (6.020)

0.795 0.796

(0.135) (0.132)

42.678 42.850

(3.799) (3.801)

20.029 25.933

(1.755) (5.140)

29.812 29.446

(5.532) (5.381)

Number of students 38524 37513

Number of schools 320 313

Notes: The table presents means and standard deviations for student and school characteristics. Standard deviations

are presented in parentheses. The sample in column 1 includes all fifth grade students from Jewish secular and

religious state schools tested in math and Hebrew in 2005 and 2009 or 2006 and 2010. This sample includes 320

Jewish secular and religious state schools. The sample in column 2 includes all fifth grade students from Jewish

secular and religious state schools tested in science and English in 2005 and 2009 or 2006 and 2010. This sample

includes 313 Jewish secular and religious state schools. The two samples in columns 1 and 2 include different schools.

Together they include over 50 percent of the Jewish secular and religious state schools in the country excluding

schools that joined the reform in 2008 and schools which were part of previous pilot reform.

Class size

Mean teachers tenure

Mean principals tenure

% academic teachers

Mean teachers age

Average teachers working hours

School age

Periphery indicator 

Table A3. Descriptive statistics:  Student and School Characteristics Broken Down by the GEMS Groups

Test scores sample (sample A)

Schools in groups [a] and 

[b] - tested in Math and 

Hebrew

Schools in groups [c] and 

[d] -tested in science and 

English 

Religious school indicator

SES index

Enrollment
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(1) (2)

B. Student characteristics

0.497 0.502

(0.500) (0.500)

12.803 12.726

(4.028) (3.878)

13.249 13.198

(3.355) (3.164)

1.818 1.719

(1.278) (1.187)

0.907 0.908

(0.290) (0.289)

0.131 0.149

(0.338) (0.356)

0.097 0.103

(0.295) (0.305)

0.088 0.077

(0.283) (0.266)

0.043 0.040

(0.203) (0.196)

Number of students 38524 37513

Number of schools 320 313

Table A3. Continued

Test scores sample (sample A)

Schools in groups [a] and 

[b] - tested in Math and 

Hebrew

Schools in groups [c] and 

[d] -tested in science and 

English 

Father's years of education

Male indicator 

Ethiopian Ethnicity Indicator

Note: See previous table.

Mother's years of education

Number of siblings

Native indicator (born in Israel)

Former USSR ethnicity indicator 

Asia\Africa ethnicity indicator 

Europe\America ethnicity indicator
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(1) (2) (3) (4) (3) (4)

71.906 60.901 71.339 62.125 72.513 60.558

(18.793) (23.178) (18.713) (22.781) (18.805) (22.938)

74.830 70.003 74.819 71.495 75.684 71.088

(16.905) (19.945) (16.351) (19.161) (16.238) (19.015)

83.170 64.592 82.773 62.944 83.187 64.037

(12.812) (16.720) (12.867) (16.952) (12.648) (16.429)

79.142 73.682 78.748 72.689 80.529 73.586

(18.219) (21.145) (18.624) (21.358) (17.415) (21.481)

Number of students 13722 14035 13701 14207 10096 10276

Number of schools

Late reformed schools

2005-2006 2009-2010

Table A4. Descriptive Statistics of  Test Scores in the Pre- and Post-Treatment Periods Broken Down by Treatment Status

Notes: The table presents means and standard deviations for test scores. Standard deviations are presented in parentheses. The sample in columns 1 and 2

includes all fifth grade students from 232 Jewish secular and religious state schools that reformed in 2009. The sample in columns 3 and 4 includes all fifth

grade students from 216 Jewish secular and religious state schools that reformed in 2010. The sample in columns 5 and 6 includes all fifth grade students

from 185 Jewish secular and religious state schools that reformed after 2010. Columns 1, 3 and 5 present statistics for fifth grade students in the pre-reform

years (2005-2006), and columns 2, 4 and 6 present similar statistics for fifth grade students in the post-reform years (2009-2010).

185216232

Math 

Hebrew

Science

English

Schools reformed in 2009 Schools reformed in 2010

2005-2006 2009-2010 2005-2006 2009-2010
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Panel A. Full sample

0.028 0.061 0.038 0.043 0.061 0.083 0.071 0.067 0.046 0.070 0.074 0.083 0.122 0.140* 0.148* 0.168*
(0.083) (0.082) (0.088) (0.089) (0.074) (0.076) (0.076) (0.078) (0.079) (0.079) (0.080) (0.082) (0.082) (0.082) (0.084) (0.086)

R-Square 0.689 0.698 0.710 0.714 0.733 0.737 0.757 0.760 0.700 0.707 0.724 0.726 0.727 0.733 0.750 0.756

Schools

Panel B. 2005/2009 subsample

-0.055 -0.003 -0.046 -0.036 0.035 0.056 0.019 0.001 -0.024 -0.005 -0.020 -0.010 0.043 0.066 0.056 0.026
(0.109) (0.106) (0.108) (0.106) (0.099) (0.098) (0.099) (0.098) (0.114) (0.112) (0.110) (0.128) (0.108) (0.111) (0.113) (0.126)

R-Square 0.705 0.719 0.746 0.755 0.718 0.724 0.754 0.760 0.646 0.654 0.707 0.711 0.744 0.758 0.797 0.808

Schools

Panel C. 2006/2010 subsample

0.160 0.188 0.172 0.177 0.104 0.125 0.131 0.126 0.112 0.149 0.145 0.154 0.197 0.214* 0.226* 0.252*

(0.126) (0.129) (0.132) (0.137) (0.108) (0.117) (0.106) (0.108) (0.111) (0.117) (0.119) (0.120) (0.121) (0.122) (0.128) (0.129)

R-Square 0.668 0.673 0.710 0.724 0.757 0.765 0.800 0.821 0.737 0.746 0.764 0.768 0.713 0.718 0.738 0.750

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Student controls Yes Yes Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

129 129 167 167

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are the school averages of standardized scores in math, Hebrew, science and English. The independent variable is the reform participation indicator. Each

cell in the table represents a separate regression. All specifications include year and school fixed effect. Student characteristics are the averages of the following fifth grade student characteristics at the school level: gender dummy, both parents' years of

schooling, number of siblings, born in Israel indicator and ethnic origin indicators. School characteristics include SES index, interaction between SES index and dummy for post-reform period, class size, school age, enrollment and enrollment square. The sample

in Panel A includes schools that participate in the GEMS tests in 2005 and 2009 or 2006 and 2010, the sample in Panel B includes schools that participate in the GEMS tests in 2005 and 2009 and the sample in Panel C includes schools that participate in the

GEMS tests in 2006 and 2010.

REFORM

REFORM

191 191 146 146

REFORM

313 313320 320

Table A5. Estimated Effect of New Horizon Reform on Standardized Test Scores at the School Level 

Math Hebrew Science English
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Panel A. Full Sample

0.046* 0.043* 0.044* 0.044* 0.033* 0.030 0.030 0.034 0.046** 0.041* 0.041* 0.045*

(0.025) (0.025) (0.025) (0.025) (0.020) (0.020) (0.021) (0.021) (0.023) (0.024) (0.023) (0.024)

R-Square 0.748 0.751 0.754 0.758 0.781 0.783 0.785 0.792 0.779 0.782 0.785 0.791

Classes

Schools

Panel B. 2007/2009 subsample

0.045 0.043 0.042 0.035 0.022 0.020 0.019 0.014 0.052* 0.046 0.044 0.043

(0.030) (0.031) (0.031) (0.031) (0.027) (0.027) (0.027) (0.027) (0.030) (0.031) (0.031) (0.031)

R-Square 0.774 0.778 0.782 0.786 0.793 0.796 0.801 0.809 0.787 0.793 0.798 0.805

Classes

Schools

Panel C. 2008/2010 subsample

0.047 0.047 0.050 0.053 0.045 0.045 0.047 0.054* 0.039 0.038 0.042 0.049

(0.040) (0.040) (0.040) (0.040) (0.030) (0.030) (0.031) (0.031) (0.036) (0.036) (0.035) (0.036)

R-Square 0.720 0.728 0.733 0.737 0.767 0.772 0.775 0.781 0.771 0.776 0.781 0.786

Classes

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes

Class controls Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 

413 413 413

Notes: Standard errors reported in parentheses are clustered at the school level. The dependent variables are the schools averages of standardized scores for the class average in each of the school learning

environment indicators. The independent variable is the reform participation indicator. Each cell in the table represents a separate regression. All specifications include year, school fixed effect and grade

indicator (fifth or sixth grade). The class characteristics are the averages of the following fifth and sixth grade student characteristics at the school level: gender dummy, both parents' years of schooling,

number of siblings, born in Israel indicator and ethnic origin indicators. School characteristics include SES index, interaction between SES index and dummy for post reform period, class size, school age,

enrollment and enrollment square. The sample in Panel A includes schools that participate in the GEMS school learning environment questionnaires in 2007 and 2009 or 2008 and 2010, the sample in Panel B

includes schools that participate in the GEMS school learning environment questionnaires in 2007 and 2009 and the sample in Panel C includes schools that participate in the GEMS school learning

environment questionnaires in 2008 and 2010.

453 453 453

REFORM

826 826 826

REFORM

906 906 906

REFORM

1732 1732 1732

866 866 866

Table A6. Estimated Effect of New Horizon Reform on School Learning Environment at the School Level

Student–teacher relations Teachers’ expectations of success Teachers’ effort to help students 
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(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

Panel A. Full sample

0.013 0.015 0.017 0.020 -0.031 -0.029 -0.031 -0.032 0.018 0.016 0.022 0.025

(0.017) (0.017) (0.017) (0.017) (0.023) (0.023) (0.023) (0.024) (0.029) (0.029) (0.030) (0.030)

R-Square 0.695 0.702 0.710 0.714 0.697 0.702 0.705 0.711 0.726 0.727 0.732 0.736

Classes

Schools

Panel B. 2007/2009 subsample

0.011 0.015 0.011 0.011 -0.039 -0.041 -0.039 -0.039 0.021 0.023 0.026 0.017

(0.023) (0.022) (0.022) (0.022) (0.029) (0.030) (0.030) (0.031) (0.038) (0.039) (0.040) (0.040)

R-Square 0.731 0.747 0.760 0.763 0.714 0.719 0.723 0.728 0.740 0.742 0.750 0.757

Classes

Schools

Panel C. 2008/2010 subsample

0.016 0.014 0.025 0.031 -0.023 -0.019 -0.027 -0.027 0.015 0.014 0.025 0.033

(0.025) (0.025) (0.024) (0.024) (0.035) (0.035) (0.035) (0.035) (0.044) (0.044) (0.044) (0.045)

R-Square 0.650 0.646 0.669 0.681 0.681 0.688 0.698 0.707 0.711 0.714 0.723 0.728

Classes

Schools

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

School controls Yes Yes Yes Yes Yes Yes Yes Yes Yes

Class controls Yes Yes Yes Yes Yes Yes

District time trend Yes Yes Yes

*Significant at 10%; **significant at 5%; ***significant at 1% 
Notes: See previous table.

REFORM

413 413 413

826 826 826

866

453 453 453

REFORM

906 906 906

Table A6. Continued

Involvement in violent incidents Student misbehavior in class General school satisfaction  

REFORM

1732 1732 1732

866 866

808080
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