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Abstract: The remedial teaching policy is a flagship education policy of the Greek Ministry of
Education that aims to create a school of equal opportunities by providing additional support to
students from disadvantaged social backgrounds. In this work we utilised a data set provided by
the Ministry of Education, followed a black box approach and built on previous results in order
to achieve the first ever evaluation, based on data, of the remedial teaching policy. Our findings
indicate that remedial teaching is very effective in supporting very weak students, helping 70% of
them achieve better academic performance and one out of three of them to sustain this enhanced
academic performance in the future, long after they have stopped receiving remedial teaching. On
the other hand, and contrary to what is widely believed, our results show that remedial teaching
has the opposite impact to what it was designed for, as it is primarily the privileged students that
receive the benefits. Consequently, in the way it is currently implemented, remedial teaching widens
the gap between privileged and disadvantaged students rather than reduces it. The implications
of the work are wide and far reaching, including the establishment of the need to revisit the way
remedial teaching is implemented, the highlighting of the value in the data gathered by the Ministry
of Education and the proof that individual educational policies can be objectively assessed despite
being part of a complex system in which multiple education policies are implemented concurrently.

Keywords: remedial teaching; education policy; data driven evaluation; black box evaluation

1. Introduction

Education policies assist in establishing priorities, allocating resources and establishing
standards for a country’s educational system. As a result, education policies play an
essential role in determining a society’s future by defining the educational landscape and
guaranteeing the quality of education offered to future citizens [1]. Furthermore, education
policies can contribute to addressing societal issues of equity and justice, for example by
ensuring that all students, regardless of socioeconomic origin, have access to a high-quality
education and an opportunity to progress [2].

Given the importance of education polices, it is essential that policymakers and
educators are aware of the impact of the implemented policies and continually evaluate
and revise them to ensure they achieve their goals [3]. Unfortunately, the actual impact of
education policies is not easy to assess reliably and objectively [4]; even the most modern
and detailed education policy implementation guidelines put the emphasis on smart design
and strong stakeholder involvement, lacking the safety and additional optimisation a
“review and revise” step might provide [5].

In an attempt to overcome this, in this work we focus on remedial teaching, an educa-
tion policy currently being implemented in Greece. Inequality in education is something
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well established internationally [6] and Greece is no exception. As a response to this, the
remedial teaching policy has been established in elementary education, aimed at provid-
ing additional support to less privileged students, so that they also have the opportunity
to progress and excel. The policy has been implemented via a huge investment in both
economic and human resources, has been heralded as a huge success and is now being
extended to high school.

In this work we make use of the data recorded in the school information system and
conduct an objective, data based assessment of the impact and efficiency of the policy.
Although the data recorded in the system do not contain information aimed specifically
to monitor the implementation of the remedial teaching policy, we follow a “black box”
approach that allows us to evaluate the effectiveness of the policy even in the absence
of more specific data. We achieve this by looking at the education system as a whole
and assessing whether it has acquired the equality characteristics that remedial teaching
was intended to introduce. An important aspect of our work is that the examination is
not limited to a single point in time but instead we track students over a period of three
consecutive years, which gives us the opportunity to examine whether the short-term
effects of the policy are maintained in the longer term or not.

This work is an extension of earlier work, in which we presented the data set and
examined how demographic characteristics such as parents’ occupation correlate with
students’ academic performance [7]. In the current work we take a further step, for the first
time looking specifically at a particular education policy, that of remedial teaching.

Our findings partially contradict the widely held view that remedial teaching is an
extremely successful policy, underlining the importance of objective, data based evaluations.
They also suggest the need and prove the potential to use school information system data in
order to evaluate other policies as they are implemented. Finally, they provide motivation
to strengthen the data gathering efforts, so that future works can achieve even more detailed
assessments of implemented policies.

The remainder of the article is organised as follows: In Section 2 we briefly present
the remedial teaching education policy, as it is currently implemented in Greece. Section 3
presents the data set that this work is based on together with the pre-processing that
was performed in order to facilitate the analysis that will follow. Moving on to the core
part of our work, in Section 4 we delve into the data, assessing different aspects of the
short- and long- term impact of the remedial teaching policy. Finally, in Section 5 we
discuss our findings, their implications and their limitations, and in Section 6 we list our
concluding remarks.

2. Remedial Teaching

The Greek Ministry of Education has set a goal of creating a school system of equal
opportunities, in which every child has a fair chance to do well, progress and excel, setting
the bases for future academic, professional, social and personal success.

On the other hand, it is well established in the literature that parents’ occupation and
social status are strongly correlated with children’s academic prospects and performance [8].
Particularly for the case of Greece, in our earlier work it was established that children whose
parents are professionals tend to perform much better in school than children whose parents
work in elementary occupations. In the rest of this article we will refer to children whose
parental occupation is correlated to strong childrens’ academic performance as “privileged”
and to children whose parental occupation is correlated to weak academic performance as
“disadvantaged”; we cannot stress enough that this is a notation used in this text only for
convenience and simplicity, without implying that parents’ occupation alone determines
whether someone is privileged or disadvantaged in education and in life.

In accordance with the overall goal of providing education of equal opportunities, in
an effort to address the aforementioned barrier of parental occupation, the ministry has
introduced the education policy of remedial teaching in primary school. According to this
policy, surplus teachers are present at each school with the purpose of providing additional



Knowledge 2023, 3 351

support to those pupils who are struggling. As it is mainly disadvantaged pupils who are
struggling, the measure is meant to target them primarily.

In the implementation of remedial teaching, struggling students are removed from the
class during some of the courses that are considered less important academically (e.g., arts
or physical education) and instead work on a one-on-one basis with the remedial teacher,
revising or working further on core subjects such as mathematics, language and science.
In theory, this additional support should help students not only do better in their core
subjects, but also help them gain confidence and build a stronger academic background
that will help them do better in all other courses as well. The complete list of courses for
which remedial teaching is offered in each grade is presented in Table 1.

Table 1. Remedial teaching courses.

5th Grade in Elementary 6th Grade in Elementary 1st Grade in High School

Greek Language Greek Language Greek Language
Mathematics Mathematics Mathematics

Greek Literature
Ancient Greek Language

Physics
English Language

Remedial teaching has been a flagship policy, employing approximately 3930 ad-
ditional teachers and costing the state approximately EUR 31.9 million per year. It is a
measure that has been welcomed by parents and teachers alike and has been heralded as
exceptionally successful. As a result, it is now in the process of being extended to include
more courses and also cover high school. This extension is hoped to take the school system
even closer to being a system of equal opportunities, and will also augment the already
huge investment in workforce and money spent.

The already huge investment of resources, together with the planned additional
investment, makes the assessment of the effectiveness of the policy even more important,
so that any weaknesses are identified and addressed in a timely and efficient manner.

3. The Data Set

During the 2015–2016 school year, the Ministry of Education in Greece launched a new
integrated Educational Management Information System (EMIS) known as “myschool”.
This EMIS holds all data on students attending all 14 levels of primary and secondary
education. School principals across the country are responsible for entering the data.
Information recorded in EMIS includes:

• Demographic characteristics of the students and their families, such as age, gender,
profession of parents, nationality, religious affiliation, etc.

• Records of the students’ academic performance, such as grades per subject, attendance
and absences in class, and notes on behaviour.

• Information regarding the teaching staff, such as their contractual status, their contact
information, the classes they teach, the number of hours they teach each week, the
qualifications they possess, their historical teaching and employment records, etc.

• Data regarding the schools, such as their address, the contact person, facilities and
resources available, requests they have submitted for the recruitment of additional
teachers, etc.

For this study, we have been provided with a segment of this data set. Specifically, we
have been provided with demographic and academic records for all students attending the
fifth grade of elementary school, the sixth grade of elementary school and the first level of
high school during three consecutive years (2016–2017, 2017–2018 and 2018–2019).

The data set is anonymised, i.e., it is not possible to identify any specific student. It
contains pseudo-identifiers (the same unique id is associated with all the records that are



Knowledge 2023, 3 352

related to the same student) which allow for students’ progress to be tracked from year
to year.

There are in total 317,918 records in the data set, each one corresponding to a pupil’s
records for a whole year and including the grades for each course and each term, the
absences, the notes on behaviour, the demographic information, etc. We are honoured and
humbled that we are the first and to the this day only research team to have been given
access to this data set, which is considerably larger than any other data set regarding the
Greek educational system that has been made available to researchers in the past and the
only one that contains data from consecutive years.

A brief presentation of the data set and a first look at the conclusions that can be drawn
from analysing it have been included in our earlier work [7].

3.1. Pre-Processing and Earlier Work

As we have already mentioned, in this work we aim to track the pupils’ progress
over a period of three years, starting from the fifth grade in elementary school during
academic year 2016–2017 and going up to the first grade in high school during academic
year 2018–2019. But not all pupils progress in the same way. Some are forced to repeat
a year, some drop out of school, some move abroad, others come from abroad and join
directly in some grade without having the records of their previous years of study in the
system. As a result, not all records are part of a “normal” three year progression.

As a first pre-processing step, the pseudo-identifiers are used to associate the records
of the three years that correspond to the same students. The remaining records (those for
which we do not have records of the students’ performance for all three examined academic
years) are discarded. As shown in Table 2, this process produced more than 85,000 complete
records to be considered in the next steps of our examination.

A further issue to consider is that the three academic years considered in our study do
not include exactly the same courses in their curriculum.

Table 2. Consolidation of records.

Grade Records in the Original
Data Set

Retained Records that Span
the 3 Year Period

5th grade in elementary 101,644
85,6806th grade in elementary 104,559

1st grade in high school 111,785

Even when records are consolidated and students are successfully tracked from year
to year, the comparison of a single student’s performance from year to year is not straight-
forward due to the differences in the structure of the curriculum. In Table 3 we summarise
the courses taught in each grade. Firstly, we observe that there are differences in the core
courses offered. For example elementary school has “Social and Political Education” that is
not offered in high school and similarly high school has “Ancient Greek Language” which
is not offered in elementary school. Moreover, there are courses that are not offered to all.
Examples are “Italian language”, that is only offered in a very small number of schools due
to the existence of only a few teachers for it, and “Religious Education” for which some
students request and receive an exemption.

As a result, academic performance records are not easy to compare from year to year,
or even from student to student within the same year. In order to overcome this, the
students’ GPA is calculated and is used as the core parameter based on which we assess
academic performance and track progress from year to year.
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Table 3. Courses in the curriculum. X indicates courses offered, X indicates courses not offered and
(X) indicates courses that are offered only in some schools or only for some students.

Course 5th Grade in
Elementary

6th Grade in
Elementary

1st Grade in High
School

Ancient Greek
Language X X X

Arts X X X
Biology X X X

Chemistry X X X
Computer Science X X X
English Language X X X
French Language (X) (X) (X)

Geography X X X
German Language (X) (X) (X)
Greek Language X X X
Greek Literature X X X

History X X X
Home Economics X X X
Italian Language (X) (X) (X)

Mathematics X X X
Music X X X

Physical Education X X X
Physics X X X

Religious Education (X) (X) (X)
Skills Workshops X X X

Social and Political
Education X X X

Technology X X X

Then, there is the issue of how academic performance is scored. While in elementary
school scores are in the 1–10 range (elementary school grading range https://www.et.gr/
api/DownloadFeksApi/?fek_pdf=20170204358, accessed on 1 June 2023), in high school
they are in the 0–20 range (high school grading range https://www.esos.gr/arthra/65546/
meta-tis-giortes-i-agonia-ton-mathiton-gia-tis-vathmologies-toy-tetraminoy, accessed on
1 June 2023) as per Greek legislation. Moreover, as part of another implemented education
policy that aims to award effort in early education years and achievements in more mature
years, high performance scores are harder to get as students move to higher education
grades; this is in accordance with practices in other countries as well [9]. As a consequence,
even in elementary school where scoring is in the same range, students that are maintaining
the same level of performance might appear to have lower academic scores as they move
from fifth to sixth grade.

In order to overcome these issues, the approach of [7] is followed. According to this
approach, the GPAs of all students attending the same year are clustered into different
performance groups using fuzzy c-means. Interestingly, it is found that exactly four
academic performance groups exist in all examined years; we label them as A: excellent
academic performance, B: strong academic performance, C: weak academic performance
and D: very weak academic performance.

The identified fuzzy clusters are summarised in Table 4. We then classify each GPA
to the group with which it has the best match. Since this classification takes into account
the way GPA scores are distributed only within the same academic grade, it overcomes the
issues mentioned in the previous paragraph regarding different scoring in different grades.
So, continuing from the earlier example, even if students’ numerical scores seem to have
dropped from fifth to sixth grade, if the students have the same academic performance they
will remain in the same performance group.

https://www.et.gr/api/DownloadFeksApi/?fek_pdf=20170204358
https://www.et.gr/api/DownloadFeksApi/?fek_pdf=20170204358
https://www.esos.gr/arthra/65546/meta-tis-giortes-i-agonia-ton-mathiton-gia-tis-vathmologies-toy-tetraminoy
https://www.esos.gr/arthra/65546/meta-tis-giortes-i-agonia-ton-mathiton-gia-tis-vathmologies-toy-tetraminoy
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Table 4. Groups of academic performance. Each entry in the table contains the centroid and standard
deviation for the corresponding group.

Class of Academic
Performance

5th Grade in
Elementary

6th Grade in
Elementary

1st Grade in High
School

A 9.988/0.002 9.979/0.023 19.070/0.038
B 9.727/0.029 9.680/0.264 17.144/0.071
C 9.008/0.018 8.912/0.081 15.205/0.118
D 8.180/0.066 8.263/0.574 13.073/0.256

3.2. Extending Our Earlier Work

Since the main goal of the remedial teaching policy is to support disadvantaged
students, before anything else we need to define which students fall into that category. In
our earlier work we examined how the profession of parents and caretakers correlates with
the children’s academic performance. Some interesting findings are summarised in Table 5.
We should note that this table reports on 69,349 out of 85,680 students in the data set, as for
the remaining 16,331 the parental occupation is not included in the data.

In the table we see, for each parental profession, how the rate at which the children
are present in the class of excellent (class A) or very weak (class D) students compares to
a uniform distribution. In the first line, for example, we see that in class A, 20.72% more
children of professionals are found than what would be the case if the parent’s profession
did not affect academic performance and students were distributed homogeneously in
the academic performance classes. Similarly, in class D we find 8.28% fewer children
whose parents are professionals. So, based on the data, we label children of professionals
as privileged since they are over-represented in the excellent student class and under-
represented in the weak one. In contrast, we observe that children of those with elementary
occupations are under-represented in class A and over-represented in class D. Consequently,
they are labeled as disadvantaged.

Table 5. Parental occupation and academic performance.

Parental Occupation Group A Group D

Professionals +20.72% −8.28%
Armed forces occupations +13.69% −7.56%
Clerical support workers +10.30% −5.01%

Managers +7.23% −6.97%
Technicians and associate professionals +6.26% −4.75%

Service and sales workers +6.00% −3.45%
Skilled agricultural, forestry and fishery workers −4.61% +1.97%

Plant and machine operators and assemblers −5.42% +0.63%
Craft and related trades workers −6.03% +0.63%

Elementary occupations −14.64% +5.98%

Examining all occupations in a similar manner, we construct the classes of privileged
and disadvantaged students based on parental occupation, as shown in Table 6.

Table 6. Professions of parents and caretakers of privileged and of disadvantaged students.

Disadvantaged Students Privileged Students

Elementary occupations Professionals
Craft and related trades workers Armed forces occupations

Plant and machine operators and assemblers Clerical support workers
Skilled agricultural, forestry and fishery workers Managers

Technicians and associate professionals
Service and sales workers
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Grouping the students based on their “privileged” or “disadvantaged” classification
makes the differences more evident. In Figure 1 we visualise how the privileged and
disadvantaged students are distributed among the academic performance classes. We
observe that, whilst the distribution of privileged students is heavily skewed towards the
higher performance groups, disadvantaged students have a relatively higher participation
in the lower performance groups.

Figure 1. The way privileged and disadvantaged students are distributed in the different academic
performance groups in the 5th grade in elementary school. Similar distributions are found in the 6th
grade of the elementary school and the 1st grade of high school.

What we have presented in this subsection is not a verbatim copy of earlier work.
The classification of students into privileged and disadvantaged groups based on parental
occupation as driven by the data may be based on calculations performed before, but
it is a fresh view that is first introduced here. Although it is part of the current work’s
contribution, we have opted to present it in this section, keeping the fundamentally new
ideas separate in the following section, in order to facilitate the reader.

4. Assessing the Remedial Education Policy
4.1. Black Box Evaluation of an Education Policy

Education systems are very complex institutions, with multilevel administrative
structures. Their governance is guided by the implementation of education policies which
are concurrent in implementation, often overlapping and at times even contradicting. It
had been that way historically [10], it has been that way recently [11–13] and it remains
that way to this day [14,15].

For example, in the Greek education system that we examine herein, together with
the remedial education policy that is the focus of the current work the ministry imple-
ments a policy to make the school society more open and receptive to other cultures and
backgrounds [16,17], a policy to welcome children of immigrants [18], a policy to support
children with special physical and developmental needs [19], a policy to reduce school
drop out rates for the Roma population [20–22], a policy to promote STEAM [23–25], a
policy to promote the development of soft skills [26,27] and many more.

An important question, both for research and for application, is how to objectively,
i.e., based not on intuition but rather on data, evaluate the effectiveness and efficiency of a
given policy, considering that the observed output of the education system is the result of
the concurrent implementation of many other policies as well.
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In the ideal research setting, we would observe the operation of the educational system
with a configuration that we would define as conventional, i.e., ground truth, and then
again with the addition of only the examined policy. But this is not possible because:

• The education system is too big and complex to recreate in simulation, so only in vivo
examination is possible;

• It is neither legal nor ethical to implement different education policies for different
portions of the school population; therefore, it is not possible to have a comparison
against a ground truth;

• The operation of the education system is affected by external factors such as devel-
opments in society, so observations from different years are sometimes not directly
comparable even if the same education policies are implemented;

• The teaching population changes from year to year (some retire, others are hired);
therefore, the skills and attitudes of the teachers, which obviously affect the operation
of the schools, are not static;

• Etc.

Therefore, an alternative approach is needed. We will follow a black box approach
that we will explain using the example of a car. In our example the education system is
represented as the car and the remedial teaching policy that aims to support disadvantaged
students is represented as the braking system that aims to help the car stop quickly. Ideally,
we would like to assess the effectiveness of the brake system by testing it independently
from other systems on the car. When that is not possible, we cannot be certain to what
extent the braking distance is affected by the braking system and to what extent it is affected
by other components such as the tyres, the engine, the suspension, the driver’s skills, etc.

The way to overcome this is to examine the whole car from the point of view of the
goal of the braking system. If we test the car and we find that it stops quickly enough, then
the test is successful. This is sufficient because our true interest is in the stopping distance;
the brake system is merely a tool, not a goal in itself. In that case we can conclude that
the car overall works in an acceptable manner regarding braking and therefore no further
changes to the braking system are needed. If, on the other hand, the car does not stop in
time, then we conclude that the goals of the braking system are not met and changes are
required. Clearly this is a rough test that does not give us more details that would explain
how and why the brakes work, but it is enough to indicate whether such additional tests
are needed or not.

We follow a similar approach in order to assess the effectiveness of the remedial
teaching policy. Since the goal of the policy is the support of the disadvantaged students, we
study the data regarding the overall operation of the school system looking for indications
regarding the extent to which disadvantaged students are supported. If we find that
disadvantaged students are supported, then we will conclude that the goals of remedial
teaching are met. If, on the other hand, we find that disadvantaged students are not
sufficiently supported, then we will conclude that the goals of remedial teaching are not
met, and consequently that changes to its design and implementation are needed.

4.2. Immediate Effectiveness of the Policy

Since remedial teaching aims to assist disadvantaged students with a very weak
academic performance, we focus our study on the students that are classified in the D
group of academic performance. We examine students that were in the fifth grade of
elementary school in the year 2016–2017, so that we can track their progress for two
more years based on the data set we have been given. This group contains 3755 students,
i.e., approximately 5% of the total 69,349 students in the data set for whom the parental
occupation is known. In Figure 2 we use brown colour to signify disadvantaged students
and blue colour to signify privileged students. We will use the same notation in the rest of
the article, to facilitate the reader.
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Figure 2. The students this study focuses on.

In order to assess the impact of the remedial teaching policy, we examine how the very
weak students have fared when progressing to the next year. We consider the students
to have been supported adequately if they have moved away from group D of very
weak academic performance to one of the better performing groups. We summarise this
progression in Figure 3.

Figure 3. Student progression from 5th to 6th grade in elementary school.

We observe that 2631 students, i.e., 70%, of the very weak students have enhanced
their academic performance enough to be included in a higher performance group. This is
a very high rate of mobility between groups, as we have established in earlier work that
students generally do not move from one academic performance group to another [7]. For
reference, only 7% of the students with excellent performance have moved to a different
academic performance group.

This finding is consistent with the opinion that remedial teaching is an effective mea-
sure that succeeds in assisting weak students to enhance their academic performance. Fur-
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thermore, the extent to which students are helped certainly exceeds expectations, as it was
not expected to see more than half of the very weak students improve their performance.

But is this support in line with the goals of the remedial teaching policy? More
specifically, is it really the disadvantaged students that are receiving this benefit? In order
to assess this, we examine the parental occupations of the students that managed to escape
academic performance group D and climb to a higher level. In Figure 4 we see that
privileged and disadvantaged students enjoy a similar mobility towards higher academic
performance groups.

In other words, although remedial teaching succeeds in assisting students to enhance
their academic performance, it does little to meet the original goal of the policy which was
to specifically support disadvantaged students. If anything, privileged students seem to
enjoy a slightly higher boost (72% compared to 68% for disadvantaged students).

Figure 4. Privileged and disadvantaged student progression from 5th to 6th grade in elementary school.

4.3. Long-Term Effectiveness of the Policy

In the previous subsection we examined how the remedial teaching policy assists
students to escape the lowest group of academic performance. But is this indicative of a
meaningful, long lasting change in the student’s academic skills and potential? In order to
examine this, in this section we will track how the students fared a year on from receiving
the support of remedial teaching. Did they manage to remain in the higher academic
performance groups or did they revert to their original lower performance?

The data is summarised in Figure 5. There we see that the majority of formerly very
weak students that had enhanced their academic performance, presumably as a result
of the remedial teaching policy, have unfortunately returned to the group of very weak
students. Still, one out of three students manages to remain in higher academic performance
level groups, which is no trivial achievement. Overall, out of the 3755 students that were
classified as very weak at the fifth grade of elementary school, an impressive 879, i.e., 23%,
have moved upwards into a group of higher academic performance and have also managed
to remain there. This is on top of students that may have remained in group D at the sixth
grade of elementary school but fared better at the first grade of high school.

Considering that in general students remain in the same groups of academic perfor-
mance during their path through the school system, the fact that almost one out of every
four very weak students manages to enhance their academic performance in a way that is
sustainable in the long term is a very impressive positive result that in the absence of other
obvious contributing factors can be attributed to remedial teaching.
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Figure 5. Student progression from 6th grade in elementary school to 1st grade in high school. For
1752 students the impact of remedial teaching was short lived.

Once again, though, we need to consider that remedial teaching, as a policy, was not
originally established with the intent to help weak students but rather to provide more op-
portunities to disadvantaged students. Therefore, in order to assess now effective the policy
has been with respect to its goals, we continue our evaluation by examining how parental
occupation correlates with the students’ ability to maintain a higher academic performance.

In Figure 6 we see how privileged and disadvantaged students that were originally
helped by the remedial teaching policy fare in the second year after receiving the additional
support. We see that, unfortunately and contrary to the hoped and advertised focus
of the remedial teaching policy, it is again the privileged students who have a better
chance of maintaining their higher academic performance (37% compared to 30% for
disadvantaged students).

Figure 6. Privileged and disadvantaged student progression from 6th grade in elementary school to
1st grade in high school.

5. Discussion

Most countries have integrated educational data from various administrative sources [28].
Still, despite the existence of such rich sources of information, the majority of educational
data analytics efforts are based on independently gathered smaller data samples, which
makes it more difficult to generalise the findings [29]. One of the reasons that the much
larger data sets held by ministries of education are not used extensively is their generic
nature; it is a widely held view that without specialised data it is not possible to perform
any meaningful analysis [30].

When it comes specifically to the evaluation of education policies, one additional
reason that they are difficult to evaluate without specialised data is the lack of appropriate
metrics. Education policies often aim to improve student achievement but measuring
this outcome can be complex. Without appropriate metrics, it is difficult to determine the
effectiveness of education policies [30].
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Another challenge is the potential for confounding factors. Education policies often
operate in complex environments that involve multiple stakeholders, including teachers,
students, parents and administrators. Confounding factors, such as changes in teaching
methods or student demographics, can make it difficult to isolate the impact of a given
policy. Without specialised data, it is challenging to account for these confounding factors,
which can lead to inaccurate conclusions about the effectiveness of a policy [31].

The work presented herein has taken a step to address all of these issues, paving the
way for broader utilisation of the data held by education administrations and providing a
path for the evaluation of distinct education policies.

5.1. Findings

Following a black box approach and based on a voluminous data set provided by the
Greek Ministry of Education, we took a closer look at the education policy of remedial
education. It is a much advertised education policy that constitutes a huge investment
from the Greek state and aims to introduce social equity in the school system by supporting
disadvantaged students. The examination of the data has produced a number of results that
contradict the prevalent opinion regarding the effectiveness of the policy. We summarise
them here.

First of all, regarding the immediate impact of the policy, we find that an astonishing
70% of the very weak students manage to improve their performance adequately to move
to a higher academic performance group. This exceeds the expectations.

Moreover, one third of these students retains this enhanced academic performance
even when they have stopped receiving the support of the remedial teaching. This is a
confirmation of the effectiveness of the policy to meaningfully help students do better
in school.

On the other hand, both in the short term and in the long term, it is the privileged
students that are receiving the most support from the policy. In the short term, privileged
students enhance their performance having received the help of remedial teaching more
often than disadvantaged ones. And in the long term, it is mainly privileged students that
manage to maintain the enhanced academic performance.

Consequently, contrary to what is believed, the remedial teaching policy does not assist
in creating a school of equal opportunities. If anything, it works in the opposite direction,
being one more aspect of the education system that benefits the privileged students more
than the disadvantaged ones.

5.2. Implications

The implications of the presented work are three-fold. Firstly, our assessment indicates
that, whilst the policy does have some impressive positive impact, both in the short
term and in the long term, it does not achieve its stated goals. Considering the huge
investment of financial and human resources that go into the implementation of the policy,
more would be expected. Therefore, our results point towards a need to study further,
adjust and re-configure the policy instead of continuing to implement it in the same semi-
successful manner.

Secondly, the utilisation of the data stored in the school management system for the
objective evaluation of a specific education policy highlights the value that exists in that
data. Following a similar approach, the effectiveness of more education policies can be
assessed by comparing their goals to the observed results. Moreover, the fact that the results
acquired in the case of the remedial teaching policy contradict the pre-existing, subjective,
intuition based assessment, underlines the need to use an objective, data driven approach
in the evaluation of education policies. We hope that these findings will take us a step
closer to a paradigm shift in which policies are only evaluated objectively, based on data,
and not subjectively, based on hope and intuition.

Thirdly, whilst we are happy to have achieved some evaluation of the examined edu-
cation policy, we should not forget that we have based our evaluation on data gathered via
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a procedure that did not aim to assess the effectiveness of education policies. As expected,
this has hindered the detail in which the policy could be examined. Understandably, the
ministry has been reluctant to include more information in the school management system,
as there was no obvious benefit and the recording of any additional data generates con-
siderable administrative overhead. Now that the value of having and using such data has
been proven, we can hope that school administration will consider expanding the range of
data gathered.

More specifically, we suggest that the administrations consider

1. Studying which data it could be most useful to gather;
2. Enriching the recorded data based on the findings of 1;
3. Providing this data to researchers or, equivalently, building an internal data science

task force to analyse the data in order to assess policy implementation and provide
feedback as needed.

This will allow administrators to receive essential assistance towards both effective and
efficient administration of the education system, positively impacting the next generations
while at the same time optimising the expenditure of public funds.

5.3. Limitations

Any study that is based on data can only go as far as the data will permit it. Any
limitation in the available data will automatically translate itself into a limitation in the
study. This study is no exception.

Many countries have strong legal barriers that prevent the use of administrative
data for non-administrative purposes. Providing access to data for researchers is subject to
political caution due to privacy concerns and the presence of strong personal data protection
movements [28]. This is the reason that we have only been given access to a subset of the
data, limited both in volume (we were only provided with records of three specific grades
and years) and in range (we were provide with student grades and demographics, but no
information about the schools and the teachers).

Consequently, our study is limited with respect to the duration during which the
student progress is tracked, as we only have data for three consecutive years. Moreover,
we do not have the opportunity to confirm our results by examining whether we would
produce the same findings when examining how the next generations of fifth grade students
progress through the school system with the support of the remedial teaching policy.

6. Conclusions

The remedial teaching policy is a flagship education policy of the Greek Ministry
of Education that aims to create a school of equal opportunities by providing additional
support to students from disadvantaged social backgrounds. It is a huge investment as it
employs approximately 3930 teachers and costs the state approximately EUR 31.9 million
per year.

In this work we have utilised a data set provided by the Ministry of Education,
followed a black box approach and built on previous results in order to achieve the first
ever objective, i.e., based on data, evaluation of the remedial teaching policy. Our findings
indicate that, whilst the policy is successful in supporting students both in the short and
in the long term, it does little to achieve its original goals as it is primarily the privileged
students that receive the benefits. Consequently, the policy has the opposite impact to what
it was designed to do.

The implications of the work are wide and far reaching. Most important among them,
the realisation that the remedial teaching policy is in need for immediate redesign, if it is to
meet its important and ambitious goals. Secondarily, we have proven that there is value
to be extracted from the data stored in the Educational Management Information System,
if analysed properly. We can only hope that this will start a paradigm shift, towards a
future in which educational data are not simply gathered, stored and forgotten, but rather
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analysed and exploited in order to support more effective and efficient administration of
the educational system.
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