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INTRODUCTION

This thesis is presented as a collection of essays on the theme of the students' performances.

This research focuses on the potential factors that could affect the results of the students. In particular, it

analyses the impact of the dean and anxiety on the performance of students.

In the first paper, the aim is to see if they were reported in the scientific literature publications relating to
the impact of the principal about the student achievement. It starts with a review of the literature on the
role of the leader in a general context. Afterwards it analyses specifically the impact of the principal on

school performance and student outcomes.

The second paper shows the results of an empirical analysis on the impact of the principal about the
student achievement. The analysis is conducted on British data from 1992 to 2006. Specifically, it
analyses the indirect impact of the dean on student performance. In fact, before it checks the impact of

principal on the teacher and, secondly, is analyse the effects of the teacher on student achievement.

Obijective of the third paper is to assess the impact of anxiety on student test performance. This study is
carried out through an experiment at the University of Catanzaro. In particular, it analyses the impact of

music on anxiety and finally the effect of the anxiety on student outcomes.



THE IMPACT OF LEADERSHIP ON STUDENT OUTCOMES:
LITERATURE REVIEW

STRUCTURED ABSTRACT

In literature there are few studies on the impact of leadership on school performance. Most researchers,

in fact, focus on other issues such as efficiency of the school, and growth capacity of the school.

This paper aiming at describing the findings of a literature reviews that assessing the interest in the topic,

the employed research approaches, methods and results.

The review of literature has been made on the bulk of publications reached on Scopus, the electronic
search platform of journals databases. With reference to the period between the years 2006 and 2016
were identified 69 papers with heterogeneous approaches, this result it has been refined with the search
of key-words coherent with aim and topic of this paper. At the end the analysis focuses on the
contribution given by 22 scientific papers that were examined with regard to methodology approach and

driver of research.

This paper through the literature review provides an updated overview of the research regarding the
impact of the principal about the student achievement. In particular, it contributes to the debate by
providing an overview of the methods and approaches used in research articles and classification
scientific contributions on this issue by highlighting two research pilots: concept of leadership and

impact of leadership on student outcomes.

This paper should help clarify the conceptual boundaries of leadership and to provide a theoretical
framework on relationship between leadership and academic achievement. This could be helpful to

public policies in order to understand how to invest about leadership.

Keywords: Leadership, principal, student outcome, test score



INTRODUCTION

The first purpose of this paper is to offer some clarity to the concept of leadership and provide a
thoughtful discussion on the prospects for leadership and models that can be identified within the

organization of the school.

The second part examines the impact of school leadership on school performance and student

achievement.
Leadership is a concept used in many different contexts with a series of meanings.

James MacGregor Burns, a pioneer in leadership studies, introduced the concept of transforming
leadership style. Transforming leadership it is based on the leader's impact on the figures, on self-esteem,
confidence and the impact of followers motivating to have a performance above and beyond the call of

duty. Transforming leadership style is contrasted with transactional leadership style.

Transactional leadership it is based on his ability to inspire and raise the consciousness of followers by
appealing to their ideals and highest values.

This line of research is important in identifying what leadership should do to enhance the outcomes of
student.

METHODOLOGY

The aim of this work is to describing the findings of a literature review that assessing the interest in the
topic, in particular on the concept, on the employed research approaches and methods methodology. For
this reason this work is based on a literature review. The main reference for the data collection is Scopus,
the largest abstract and citation databases of research literature (Surulinathi, et al., 2009). This database
is chosen because is multidisciplinary and is supported by different publishers, giving access by this way

to a broad variety of academic journals and publications.

We use two terms for research string “leadership” and “school performance”.



Articles taken into consideration are those published in the last 10 years. In order to capture the current

knowledge in the area of leadership.

By the consultation of the database appeared n. 66 papers in all subject area, which contained in title, in

abstract, keywords or in text of our search terms.
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Graph. 1 — Distribution of papers through time — own elaboration

From the graph above it is possible to understand the distribution of documents over time. The data
analysis shows that the interest for scholars has increased over time. Above all, between 2011 and 2012

there was a peak of 13 papers, then dropped dramatically in 2013 with only 5 papers.

3%

5%

M Articles

M Review

Book Chapter

B Conference

Graph. 2 — Document Type — own elaboration

The second graph represents the type of analysed document. This composition it is visible that the main
element is scientific article (8%). The second element (6%) is the review; following the book chapter
(5%), conference (3%).



In second phase, we have collected the articles deemed relevant to the investigation, and they are

analysed in detail the content.

In order to select the paper more coherent with the objective of research, have imposed some parameters.
The first parameter imposed was to identify the "Subject Area" reference: it was decided to select the
subject area "Economic of education”, as the area looks more consistent with the purposes of research.
Then, it has been created special database on an Excel worksheet that has allowed selecting and
incorporating the various titles of the articles examined, methodology that was used and theories

contained in them.

From the analysis of the 66 abstracts, 22 papers were selected, focused on concept of leadership and their

impact of student outcomes.

Analysing the selected papers has been possible to highlight the results described in the following

section.

DEFINITION OF LEADERSHIP AND LEADERSHIP STYLE

In literature there are various definitions of leadership.

According Northouse (2010) the leadership can be defined as a process whereby an individual influences

a group of individuals to achieve a common goal.

Kelloway & Barling (2010) define leadership as a process of social influence emanating from individuals
in formal positions of power. They argue that leaders can have a broad mandate of influence within an

organization.

Role of leadership is to establish a direction (e.g., the creation of a vision and strategy definition),
aligning people with organizational goals (e.g. to communicate the goals and seeking commitment) and
motivating and inspiring people to achieve objectives organizational (e.g. subordinates empowering)
(Kotter, 1990; cited in Northouse, 2010).

A transformational leadership style requires managers to take an active security role. A transformational
leader must show concern for the welfare of employees, responding and acting on their security concerns
(Yukl, 2010).

A transactional leadership style requires the leader to define the objectives, to recognize and reward the
positive safety behaviours and practices. Training interventions can be an effective way to help managers
develop these leadership skills. For example, the formation specific transformational leadership for



security has proven to be an effective approach for improving safety at work (Mullen & Kelloway,
2009).

Most of the studies on leadership styles focuses on the relationship between the style of leadership and

the results in terms of safety.

Looking at safety outcomes and transformational leadership there are studies that examined the impact of
transformational leadership on safety outcomes (Kelloway et al., 2006; Clarke & Flitcroft, 2008;
Conchie & Donald, 2009; McFadden et al., 2009; Mullen & Kelloway, 2009; Innes et al., 2010).

These researches found direct and indirect effect of transformational leadership on safety outcomes.

Mullen & Kelloway and Innes et al found a direct effect of transformational leadership on safety

outcomes

Innes et al. (2010) examined the impact of supervisor transformational leadership on employee safety
performance and further explored whether the effects of transformational leadership were confined to

one organisational context or whether they carried over across different contexts.

They conducted a study of 159 people who had two jobs in different organizations. The results showed a
positive relationship between transformational leadership and participation in safety. Also, the effects of
transformational leadership have emerged only in the event that the transformational leadership in the
primary work did not predict safety performance (for example, respect for security and participation) in

the secondary job.

Mullen and Kelloway (2009) conducted an experiment to eventually analyse the impact of
transformational leadership training interventions on safety results on both the leader that employee.
Their sample included 54 nurse managers and 115 employees across 21 Canadian health organizations.
Managers were randomly assigned to the group subjected to the treatment (training interventions) and

the control group (no training).
The results were analysed in two periods: one week before the training and three months later the same.

The results showed that those who took part in the formation of transformational leadership has had the

best safety attitudes and higher levels of self-efficacy in promoting security compared to the control

group.

Kelloway et al. (2006) and McFadden et al. (2009) found an indirect effect on transformational

leadership on safety outcomes.



McFadden et al. (2009) examined the impact of the transformation leadership style hospital CEO of

initiatives for patient safety and outcomes at 212 hospitals.

For each hospital, were made evaluations on the transformational leadership style in terms of patient

safety culture, initiatives for patient safety and patient safety outcomes.

The results indicate that the leadership style transformational CEO has had an indirect impact on patient

safety results through a positive culture of patient safety.

The authors argued that a style of transformational leadership triggers a chain of events that affect patient
safety. From this analysis it is clear that leaders can improve patient safety by creating a culture of safety

patient and investing resources to maximize patient safety outcomes.

Kelloway et al. (2006) analysed a sample consisting from 158 employees working in various
organizations. They found that active and passive leadership has had distinct effects on security-related
results, respectively positive and negative. In particular, the passive leadership has been associated with
a decrease in the relevant results for the safety in terms of consciousness of security and safety climate; it
was also associated with an increase in events and security-related injuries. On the other hand,
transformational leadership had a positive impact on safety consciousness and perception of the climate

of security and has been indirectly associated with a decrease in safety-related events and injuries.

Two studies were identified the simultaneous impact of transformational and transactional leadership on
safety outcomes (Clarke & Ward, 2006; Lu & Yang, 2010).

Lu & Yang (2010) conducted a study of 336 employees in five major companies. Employees were asked
to rate leaders on two aspects of transformational leadership: encourage the participation of workers in
security decisions and the extent to which the leaders emphasize the importance of safety. Employees
have had to vote, even, on one aspect of transactional leadership: the extent to which the leaders set
targets and standards for security. The authors found that when executives were perceived as being
motivated and interested in safety, employees were more likely to comply with the rules and procedures

of compliance.

Clarke and Ward (2006) conducted a cross-sectional study to examine the impact of leader behaviours
associated with transformational and transactional leadership styles, the levels of participation of
workers' safety. The authors conducted a survey of 105 workers in glass-manufacturing organization in
the UK. The employees reported on the climate of security in your organization, tactics chief influence

and the extent to which they participate in safety activities. Results showed that the leaders are more



influential when: stress the importance of a given task and arouse the enthusiasm, involving workers in

decision-making and, finally, when they communicate and justify the reasons for a request.

LEADERSHIP AND SCHOOL PERFORMANCE

Akmaliah et al (2014) conducted a study that analyses the relationship between entrepreneurial

leadership practices principals' and innovativeness school through teachers' viewpoints.

For entrepreneurial leadership means a leader capable of facing the challenges and organizational school
crisis entrepreneurial leadership. Roomi and Harrison (2011) have recently defined entrepreneurial
leadership as “having and communicating the vision to engage teams to identify, develop and take

advantage of opportunity in order to gain competitive advantage.

The research was conducted in Malaysia. The sample consists of 294 teachers of six public secondary
schools that were randomly selected from 35 public secondary schools in Selangor, Malaysia.. Data were
collected through a questionnaire.

Data analysis pointed out that teachers perceive entrepreneurial leadership as very important for school
leaders. In addition, this study found a significant and positive correlation between teachers' perceptions

of entrepreneurial leadership practices school leaders and the innovative capacity of the school.

Hussain et al (2014), conducted a study in order to identify leadership strategies for school improvement,

as perceived by teachers, school leaders and high school mangers.

Using the stratified random sampling technique, the sample is made up of three Deos (District Education
Officers), 12 school principals and 24 teachers. In first stage, 36 districts of Punjab were divided in to
three geographical and socio-cultural zones. After that one district from each zone was selected
randomly from which four secondary schools.

The data was collected through an interview.

The results of this study showed that most of the participants suggested as a strategy for improvement of
the school the following methods: distribution of powers and responsibilities of leadership; involvement
of staff in the process of decision and in the activities of the school; parental involvement in school

activities.

LEADERSHIP AND TEST SCORE



In literature, the relationship between the main leadership and student has been analysed from the
various studios (Hallinger & Heck (1998); Leithwood et al (2004); Bosker & Witziers (1995); Brown &
Posner (2001); Robinson et al. (2008); Waters et al (2003); Witziers et al. (2003).

In general we can say that the main effects of the dean often are indirect rather than direct.

Hallinger and Heck (1998) in their review of 40 studies published between 1980 and 1995 showed that
only a few studies have shown the direct effects of leadership on the students’ academic performance.
Similarly, Witziers et al. (2003), in their meta-analysis found only small direct effects of the main
leadership of the studies at the elementary level and no direct effect at the secondary level.

Krueger (1994, 1996, 1999) showed that even gender of the principal is a significant variable in
determining the effectiveness of a principal. In fact, he has shown that women principal achieve greater
results in terms of students outcomes, because they put more effort on educational activities, while men
principal tend to devote their time to administrative matters. Even the decision to become a principal is
determined for women in the first place by their desire to be an instructional leader, while for men the
decision is a financial decision (Newton,Giese, Freeman, Bishop, & Zeitoun, 2003; Young & McLeod,
2001).

Baker (2006) reconstructed the path of transformation of the School of Felix Holt. The school is
observed for a period of ten years, from 1994 to 2004 and during these period they had three principals
who adopted different management strategies. He conducted his study using interviews at teachers,
students and at same leader and archive data.

Baker identified three phases of drastic change of GCSE score, he believes that this is due to the change
of leadership. Between 1993 and 1998 the percentage of student with five or more A * -C GCSE score
was very low 13%. From 1999 to 2001, the score improved rapidly by growing to 40% . The last years
analysed (2002-2004) showed a percentage of 57% percentage of student with five or more A * -C
GCSE

In conclusion, Baker observed an increase of enrolment, from 560 to 1109, and the percentage of pupils
reaching 5 or more GCSE increased from 13% in 1994to 57% in 2004.

For a long time, the mediators through which the main direction affects student realization have been
studied in reference to the leadership models (educational and transformational).

Educational leadership focuses on teaching practices and student learning, while transformational
leadership assumes that a school improvement can be achieved through a sense of collective identity as a
teaching organization.

Krueger et al (2007), in their study tested the influence of leadership on human capital.



A secondary analysis was conducted on previous empirical research into gender differences in school
leadership (Krueger 1994, 1996, 1999).

Researchers analysed data by path analysis and they used LISREL programs. This programs considers
the models as a system of equation and estimates all the structural coefficients directly. The analysis had
to be carried out on aggregated data. However, the nature of the dataset (three levels: organization,
teacher and student) did not allow to carry out such an analysis. This could mean that results are biased
in some way.

The results showed that the influence of the headmaster is limited. In fact, the variables with the greatest
impact were the variables of the school location (70.48) and the number of female teachers (0.45). Other
important exogenous variables concerning the number of students from low income (70.34) and the size
of the school (70.31).

However, it has been demonstrated a strong relationship (00.20) between the leader and the perception of
school organization of teachers. The relationship between leadership and school culture is less strong
(0.13).

The study revealed that the principal of the vision has a substantial impact on student achievement as

well as the effectiveness and school improvement.

Gu et al (2008) conducted a quantitative study that analyses the impact of school leadership on pupil
performance. They examine the changes in the percentage of pupils achieving five or more A* /C

GCSE) over a period of three years.

The study used the analyses of national datasets on pupil-intake characteristics, attainment and value-
added outcome measures to identify a potential sample of schools for a survey of leadership practices in
improving and effective schools in England. These included national datasets from Fischer Family Trust
(FFT), the DCSF and Ofsted.

They found that 839 secondary schools that did not change the principal the percentage of students who
reach five or more grades A* /C at GCSE increased in these schools, in the years of observation, the
principal has not changed.

A similar analysis was conducted in primary schools. The analyses examined changes in the percentage
of students who reach the level 4 or above in English and also in mathematics.

1909 schools (38% of 5003) had shown significant and sustained improvement in both English and

mathematics, which comprises 13% of the total of primary schools in England.



The researchers identified three subgroups of schools. The groups were: low start improving from low
to moderate or low too high in attainment and highly effective in value added; moderate start improving
from moderate to higher moderate or high in attainment and highly effective in value added and high
start stable high in attainment and highly effective in value added.

These groups differ in terms of years of principals' total experience and in their current schools, the
number of principals in sends in the last 10 years, the field of school and socio-economic context.

The authors showed that schools in the first group, low starting, had made great improvements change in
the school culture, climate and addressing teaching and learning and the use of performance data over
the last three years. These results are in agree with those reviews of school effectiveness and
improvement research (Teddlie and Reynolds, 2000, Wendell, 2000, Harris et al., 2006, Sammons,
2007).

Principals of low-start group were more likely to give priority to strategies to improve teaching and
learning and the use of data compared to those in high boot group. This was strongly detected in
secondary schools.

Gu et al conclude that the time in which the principals remain in the school is the variable that links
leadership and school performance

In this regard, Robinson et al. (2008) analysed 27 studies published between 1978 and 2006 to compare
the effects of these models. They found that the transformational leadership has little impact on student
learning as opposed to educational leadership.

Other studies suggest, however, the importance of transformational leadership and how this improves the
school through: the definition and communication of the learning objectives (Goldring and Pasternak
(1994); Supovitz et al (2010) ;. Witziers et al, (2003) ; supervision, coordination and monitoring of
Education (Marks & Print (2003); Supovitz et al (2010); the promotion, the cooperation of teachers and
for learning and development efforts (Bamburg & Andrews (1991); Robinson et al. (2008).

Baker (2007), in his qualitative study analyse the effect of transformational leadership on student
outcomes. Few study suggest that transformational leadership have small and indirect effect on student
performance (Bell, Bolam, & Cubillo, 2003; Leithwood & Jantzi, 2000). This study was conducted
through interviews with teachers, students and school staff. However, result of this study were not
clear. Dumay et al (2013), like other authors, (for example, Leithwood, Louis, Anderson, and
Wahlstrom, 2004; Robinson, Lloyd, and Rowe, 2008; Witziers, Bosker, & Kriiger, 2003) in their study
they seek to further clarify the indirect influence of capital on student learning.

In their study evaluating the effects of leadership on growth in student achievement mathematics for a

period of 6 years.



Sample consisted of 1,915 students from 85 elementary schools. In the sample only included students
who have never been rejected and who have never changed schools from first to sixth grade. These
selection criteria were applied to assess the long term impact of the main leadership on the students who
attend the same school environment for a long period.

The results show a latent growth impact of leadership on student achievement growth. In fact, achieving
growth of student achievement is mediated by the collaboration of teachers and collective effectiveness.
Direct effects of principal and teacher collaboration on the growth of learning in mathematics students

over the long term are very small and statistically not significant.

A paper close in spirit to my second paper is Rosenthal (2004) who investigated the direct effects of
Ofsted inspections on gcse score. She uses a sample of 2,387 schools and the GCSE score as dependent
variable. And found a small negative effect on student performance of Inspections for the year of
inspection. She is only using ols, thus she only estimated correlation without taking into account of any

endogeneity issue. Whereas in our work we are trying to address this problem.

DISCUSSION AND CONCLUSION

Objective of our literature review is to investigate the results of the current literature regarding the
impact of leadership on student achievement.

Before proceeding to the discussion of the research on leadership and student outcomes, we decided to

provide an overview of the definition of leadership in general.

We found that leadership means different things in different concepts and that the most adopted styles of
leadership are: transformational and transactional leadership. Transformational leadership places
emphasis on the emotional aspects and charismatic leader, while Transactional leadership seeks to

increase performance through a reward / punishment system.

After this analysis of the leadership in general we have taken actions to identify the effects of leadership

on school performance and student outcomes.

It was shown a positive relationship between the perception of teacher of the figure of principal and the

innovative capacity of the school. From studies we could summarize some features that the principal



should possess for school improvement: the distribution of powers and responsibilities; involvement of

the entire staff in the decision-making process and, finally, parental involvement in school activities.
ultimately, we found more indirect effects of leadership on achievement rather than direct.

It was shown that the change of the principal produces negative effects on educational attainment. This
can be justified by the different types of leadership that every dean adopts. In fact, those who adopt one
educational style than transformational get greater results in terms of student outcomes.

We conclude that the principal has indirect effects on student achievement and that these effects are
mediated by teachers.
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THE EFFECT OF SCHOOL LEADERSHIP ON CHANGE IN SCHOOL
PERFORMANCE

ABSTRACT

This paper investigates the indirect effect of Leadership on school performance The school leadership in
the UK is now regulated is through the system of inspections carried out by the Office of Standards in
Education (Ofsted), set up in 1992. Using several data sets, we apply cross-sectional and Instrumental
Variable models. We find a positive indirect effect of leadership on students outcomes in year follow
the inspection and in two and three years after the inspection.

INTRODUCTION

The aim of this paper is to analyse the effect of school leadership on the change of school performance.
The policies to raise pupil attainment often focus on teacher, resourcing or family background.

There is a wider literature on the effects of school systems on school efficiency, pupil outcomes, growth

of school, but there are very little works on the effect of leadership on students outcomes.

The objective of this project is twofold. In the first place, to assess the causal effect of a change in
school leadership on the change in the average pupil test scores, school size and school capacity, market

share and teacher quality



In the second place, to investigate the effect of changes in school leadership on test score gain by: gender
ethnic and socio-economic groups.
We use school level data the provided by the Office for Standards in Education (OFSTED)

(Department of education).

Our identification strategy exploits the OFSTED inspection introduced by the Educational Act in 1992.
Each inspection evaluates leadership, teacher quality and pupils’ results. We adopt an instrumental
variable approach which controls for the endogeneity of teaching scores using leader score obtained after

the inspections.

LITERATURE REVIEW

In the literature there are few studies on the impact of leadership on school performance (Brandsma e
Knuver, 1989; Brookover et al, 1978;. Doolaard, 1996; Mortimore, Sammons, Ecob, e Stoll, 1988;
Stokking & Eberg ,1991; Van de Grift, 1987; Van de Grift & Houtveen, 1991; Wellisch, MacQueen,
Carriere, & Duck, 1978).

Most of the researchers, in fact, focus on other issues such as efficiency of the school, and growth

capacity of the school.

Hallinger and Heck (1996) in their review have analysed more than 40 studies published on the role of
the principal between 1980 and 1995. In 21 original studies we have explored the relationship between
educational leadership and student achievement. In nine studies they found no relationship; six studies
showed a mixed effect while in the other six studies, they found a positive relationship.

Leithwood et al, (2006) investigate the means by which the principal can influence student learning.
They identified a number of variables that could impact indirectly on student learning: school climate,
school culture, the academic mission, teacher effectiveness, employee motivation, organizational
structure, training of staff , strategic planning and resource allocation, staff participation in decision-
making and academic.

Baker (2006) reconstructed the path of transformation of the School of Felix Holt. The school is
observed for a period of ten years, from 1994 to 2004 and during these period they had three principals
who adopted different management strategies. He conducted his study using interviews at teachers,
students and at same leader and archive data.

Baker identified three phases of drastic change of GCSE score, he believes that this is due to the change

of leadership. Between 1993 and 1998 the percentage of student with five or more A * -C GCSE score



was very low 13%). From 1999 to 2001, the score improved rapidly by growing to 40% . The last years
analysed (2002-2004) showed a percentage of 57% percentage of student with five or more A * -C
GCSE

In conclusion, Baker observed an increase of enrolment, from 560 to 1109, and the percentage of pupils
reaching 5 or more GCSE increased from 13% in 1994to 57% in 2004.

Gu et al (2008) conducted a quantitative study that analyses the impact of school leadership on pupil
performance. They examine the changes in the percentage of pupils achieving five or more A*_C
GCSE) over a period of three years.

They found that 839 secondary schools that did not change the principal the percentage of students who
reach five or more grades A*_C at GCSE increased In these schools, in the years of observation, the
principal has not changed.

Gu et al conclude that the time in which the principals remain in the school is the variable that links
leadership and school performance.

A paper close in spirit to ours is Rosenthal (2004) who investigated the direct effects of Ofsted
inspections on gcse score. She uses a sample of 2,387 schools and the GCSE score as dependent
variable. And found a small negative effect on student performance of Inspections for the year of
inspection. She is only using ols, thus she only estimated correlation without taking into account of any
endogeneity issue. Whereas in our work we are trying to address this problem.

Finally, Krueger (1994, 1996, 1999) showed that even gender of the principal is a significant variable in
determining the effectiveness of a principal. In fact, he has shown that women principal achieve greater
results in terms of students outcomes, because they put more effort on educational activities, while men
principal tend to devote their time to administrative matters. Even the decision to become a principal is
determined for women in the first place by their desire to be an instructional leader, while for men the
decision is a financial decision (Newton,Giese, Freeman, Bishop, & Zeitoun, 2003; Young & McLeod,
2001).

INSTITUTIONAL FRAMEWORK

Ofsted school Inspection

In England, in 1992, the Government education reform changed the system of inspection in the schools.
This reform implemented a process of privatization. Before, the inspectors were employed by
government agencies or educational institutions. Now, instead, they are external organs and are

accountable only to Parliament through the annual report.



The inspection system has undergone changes that can be summarized in three temporal phases. In first
phase (1992-1996) each school was inspected every 4 years for a period of one week and two months'
notice. In second phase (1997) the cycle of inspections was extended only once over every six years. In
third and last phase duration of inspection was reduced, from one week to 2 days; also notice period was

reduced, from 2 month to 2 days.
The schools that receive low score at the inspection can be inspected more frequently.

Before the inspection, schools receive a document explaining the procedure of inspection. These
inspections last on average two days and each school is visited by a group of inspectors. Before the visit
the inspectors are examined student test and the self-assessment test provided by the school. The
inspection program is discussed with the head-teacher. The inspections are focused on the analysis of the
SEF (Self Evaluation Form), a self-assessment document compiled by the head teacher or the manager of

the school.

During the inspection the inspectors visit the classes, examine the notebooks of the students and talk
with them and with the teachers. Moreover, study the results of the school and read documents of the
school administration. At the end, the inspectors draw up a document in which they make

recommendations to improve the quality of the school.

Each inspector stays in a class for 25-30 minutes. The inspections in each class is short so they can

observe the largest number of teachers.
Once awarded the score, inspectors notify their conclusions.to the principal and teachers.

At the end the head of inspection prepare a report to be sent to the school within 15 and the school within

5 days must submit this document to the students families.
General certificate of Secondary Education

The General Certificate of Secondary Education (GCSE) is a test that English students must do at 16
years old. The number and choice of subjects depends on the individual students. There is an exam for
each ones. If a student passes it he can access certain jobs and professional courses, but this is not

enough examination to enter university.

At the end of the GCSE course lasting two years, students receive a score for each subject choice. The

scores, from highest to lowest, are: A *, A, B, C, D, E, F and G. Grade U (unclassified) ..



GCSEs are part of the National Qualifications Framework. A GCSE grade DG is a level 1 qualification,
while a GCSE grade A * -C is a qualification level 2 GCSE A * -C (Level 2) are much required for both
employers to educational institutions.

DATA

The data for this analysis is obtain from three different datasets:

School performance data: contains the characteristics of the school and the results of exams taken by
students in England. There is a different table for each key stage: key stage 1 children up to 7 years; Key
stage2 students from 7 to 11 years; Key stage3 students from 11 to 14 years in key stage4 14 to 16 years
(pre CGSE)

School Census contains numerous information concerning the characteristics of the students, for
example, gender, age, ethnicity, special educational needs (SEN), eligibility for school meals (FSM),.
Inspection data from OFSTED: contains information about the scores that were awarded during
inspections to individual schools.

These three data sets were merged using the unique school number which identifies each school.

We restricted our analysis to schools available in all three datasets. | kept only school that was present in
all datasets.

Through this union it was possible to establish a panel data.

Our initial dataset is a panel for year from 1992 to 2006 with 38963 numbers of observations. The panel
is unbalanced because some observations were dropped if the dependent variable was missing. As shown
in table 1, for each year the number of schools taken into consideration is different. It is switching from a
minimum of 2559 in 2004, to a maximum to 2640 in 1995.

The dependent variable is constructed from national test scores (GCSE) obtained by pupils at Key Stage
4.

The score which may be assigned to teachers ranges from a minimum of 1 to a maximum of 3, while for
leadership the Inspector use a seven point scale: 1 (very poor); 2 (poor), 3 (unsatisfactory), 4
(satisfactory), 5 (good), 6 (very good) and 7(excellent).



Tablel: Numbers of observation for year

Year Num. Obs Year  Num. Obs
1992 2626 2000 2576
1993 2642 2001 2573
1994 2641 2002 2577
1995 2640 2003 2573
1996 2638 2004 2559
1997 2632 2005 2572
1998 2577 2006 2573
1999 2574 TOT OBS. 38963

Table 2 presents summary statistics for the main variables of interest that could influence our dependent
variable. Five or more GCSE with A*-C score is obtained by around 47% of students while the average

of Ofsted score for teacher is 2.12.
Only Female schools are 7%, only male school are 6%, mixed school are 87%. The class size is 960.

Finally, looking at the characteristics of students, the average of pupils eligible for free school meal is 17
%. The mean of students with special education needs is 20 % and the average of pupils that live in
metropolitan area are 36.3%. The average of students by ethnicity is as follows: African 3.5 %, Indian
2.7 %, Bangladesh 1%, Pakistan 2.6% and other ethnicity 1.9%.

In the analyses present in this work we constructed a cross sectional dataset, for this We keeping only
the students outcomes in the year following of the inspection. Same procedure is followed to assess the
impact of leadership two years and three years after inspection The same school if inspected more than

once is considered as a different school.



Table2: Summary statistics

Mean S.D

GCSE 0.47 0.21
Teaching score 2.12 0.44
Grammar schools 0.55 0.23
Comprehensive schools 0.89 0.31
Male schools 0.60 0.24
Female schools 0.71 0.26
Mixed schools 0.87 0.33
Free School Meals 0.16 0.14
Special Education Needs 0.20 0.16
African 0.35 0.84
Indian 0.27 0.72
Bangladesh 0.10 0.55
Pakistan 0.26 0.81
Chinese 0.04 0.06
Other ethnicity 0.19 0.39
Metropolitan area 0.36 0.48
Size 960 3.27

ECONOMETRIC APPROACH

Starting from the education production function we will try to estimate the effects of leadership on
school performance.

The production function, in general, has as the objective to identify the relationship between the use of a
series of inputs and the achievement of a certain outcome.

The application of the production function to the education sector, has taken place following the
publication of the Coleman Report Congressional, whose original title is “ The equality of educational

opportunity”’, which was published in 1966 (Todd & Wolpin, 2003).



The education production function is a function that measure school output, like the test scores of
students from the school, through school and student characteristics.

Y=f(X5) (1)
In the Education Production Function, inputs are attributable to the various resources that may determine
the performance of individuals. The four macro-categories that can be identified are family background,
student and school characteristics and student ability.
Innate ability represents the last input of the education production function and also the most difficult to
define the measure. Innate ability can be defined as the set of skills and competences that an individual
has from birth, are intrinsic to a person and can be hereditary or not.
Controlling for ability is important because unobserved ability is strongly correlated with schooling and
bias all the estimate effect.
The output of the production function represent the individual achievement and it is measured using
various methods. The methods commonly used to measure the output are Test score, Final Grade,

College/University continuation or dropout rates and Employability.
In our analysis it is possible to rewrite the production function as follows
A; = f(Fy, Py Ny, Ty, St Le,a ) (2)

Where, A is a dependent variable and the outcomes of test score (GCSE) at t; F is a % pupil eligible for
free school meal (FSM); P are others characteristics of student: gender, special needs (SEN) ethnicity, N
is a district, T is teaching quality S are school characteristics: class and school size, type of the school L

is leadership quality « refers to innate ability.

For empirical purposes one might assume this function is linear and generate the linear regression:

Y=Xb+Sc+e (3)

where Y is a measure of school outputs like a vector of student test scores, X is a set of measures of
student attributes (collectively or individually), S is vector of measures of schools those students attend,

b and c are coefficients, and e is a disturbance term.

To assess the impact of leadership on school performance we use standard Ordinary Least Square (OLS)

model



y: = a+ fts + Btys + fgen + ffsm + Bsen + fetn + Psize + Bsize? + Byinsp + fqua + & (4)

where: y is a proportion of students with 5 or more A*- C GCSE score; ts is a categorical variable and it
indicate a teaching score; tys is an admission policy that include two dummy variable: grammar and
comprehensive schools; gen is a gender of entry in school that include three dummy variable: only boy
school, only girl school and mixed school; fsm is a percentage of student eligible for free school meal
(poor); sen is a percentage of student with special education needs; etn is an ethnicity of student; yinsp
is a year of inspection; qual is a qualification of teacher and e is an error term.

The problem is that Teaching score is endogenous to Gcse score. The correlation between teaching
score and GCSE score might reflect omitted variables.

Teacher quality, in fact, can be influenced by other omitted variables such as for example the satisfaction
of their work, the environment in which is located the school where he/she teaches ... In effort to isolate
the casual effect of Teaching score, | use an instrumental variable strategy (1V).

With IV 1t is a necessary to find a variable z that is correlated with endogenous variable, but
uncorrelated with the outcome.

The instrumental variable that | use in this model is the score of leadership that is given in the inspection.
The leader and other variables of inspection can affect the quality of the teacher but not student
performance

Using the score of leadership as instrumental variable can be observed an indirect effect of the principal
on student performance.

In the literature there have been studies that have investigated both direct and indirect effects of
leadership on student performance. Studies that have focused on the direct effects did not find any
significant effect (Bossert, Dwyer, Rowan, & Lee, 1982). while others studies found indirect effects of
leadership on school performance (Kleine-Kracht, 1993; Leithwood et al., 2006; Pitner, 1988, Bossert et
al., 1982; Bridges, 1967, 1977).

The First stage model takes the form
TS = bL + bYINSP + bSIZE + bSIZE? + bQUAL +u  (5)
Where L is leadership score and it denote the instrumental variable; and u is error term. From this

equation we predict a teaching score using only information about leadership and teaching.

Excluding instruments are each score of leadership.



In the second stage we regress Gcse score variable on the predicted Teaching score from equation 2 and

others covariates:

Y; = a + BPTS + Btys + fgen + Bfsm + Bsize + fBsize? + Byinsp + fqual + € (6)

To evaluate the persistency of the teaching score effect we estimate the second stage two and three years
after first inspection.
Every school in our sample is been inspected only once. All schools for initial inspection are on the same

level, because the inspectors do not know the value of school

RESULT

First stage

Table 3 shows the results of the first-stage equation. This equation investigates the extent to which the
score of leadership affects the teacher score. We use multiple instruments corresponding to each
leadership score. The reference category of leadership score (instrumental variable) is leader that have
score 1

In the first column of tabl3 we report the effects on teaching score 2 versus 1. while, the estimate for
teaching score 3 this is in second column

Looking at dependent variable - teacher score, the reference category is teaching that have score 1 (low).
We find that a leadership score 2, 3, 4, 5 the increase the probability for teacher to have score 2 by
0.17, 0.29, 0.29 and 0.1 respectively. Surprisingly, the results shows a negative effect of leadership with
score 6 on achieving score 2 for teacher This result may be due to the small number, 185 of 4050, of
leaders with score 6.

Similarly, a leadership with score 2 and 3 compared to a reference category reduce respectively by 0.062
and 0.037 percentage points the probability for teacher to have score 3 respect a reference category. Very
positive significant effect is found with leadership score 5 and 6 where the probability of teacher to reach
score 3 respect a score 1 are 0.21 and 0.48 point percent.

In order to assess the validity of instrumental variable we look at a significance of each leader score
When we have more instruments Hansen test identify if the additional instruments are valid, in the sense
that they are uncorrelated with error term. Under Hy = E(z u)=0, the over identification test statistic is
about 8.11. The p-value is 0.044, so the over identifying restrictions are rejected at 1%. We are aware

that we need to further investigate this issue.



Breusch-Pagan test verifies the homoscedasticity. Under Ho: Disturbance is homoscedastic,
White/Koenker nR2 test statistic is 103.495 Chi-sq(27) P-value = 0.0000. We rejected homoscedasticity
However, correcting for heteroskedasticity the results are the same.

table 3: the effect of leadership on teaching score

TEACHING TEACHING

SCORE 2 SCORE 3
Leadership score 2 0.168** (0.06) -0.061* (0.03)
Leadership score 3 0.289***  (0.06) -0.036 (0.03)
Leadership score 4 0.285***  (0.06) 0.002 (0.03)
Leadership score 5 0.098 (0.06) 0.209***  (0.03)
Leadership score 6 -0.169* (0.06) 0.477***  (0.03)

Standard errors are in parentheses and are clustered.

Ols and 2tls
In table 4 we report the results of OLS and IV

The effects of the OLS estimate are shown in the first column of table 4. The parameter of interest is
teacher score whose Looking at the teacher score, the reference category is teaching that have score 1
(low). These estimate suggest that a teacher with score 2 (medium) increases by 0.07 percentage points
the proportion of students with five or more A*-C GCSE score. This corresponds to 15.13 percentage
variation. Whereas, a teacher with score 3 (high) generates an increase of 0.167 (35.58%) percentage
point on the average A*- C GCSE score. It Is clear, that teaching quality has a strong impact on student
outcome.

Table 4 also shows the results of other covariates.

Attending grammar or female increase of proportion of student with five A*-C GCSE score 0.35
(73.73%) and 0.062 (13.21) percentage point respectively.



Table 4:The impact of teaching score on gcse score in the year follow the inspection

Teaching score 2
Teaching score 3
Metropolitan area
Grammar schools
Comprehensive schools
Female schools
Mixed schools
FSM

SEN

African

Indian
Bangladesh
Pakistan

Chinese

Other Ethnicity
Size

Size®

Teaching ratio
Teaching qualification
Year=1997
Year=1998
Year=1999
Year=2000
Year=2001
Year=2002
Year=2003
Year=2004
Year=2005

OLS

0.071*** (0.009)
0.167*** (0.011)
0.015** (0.005)
0.346*** (0.013)
0.088*** (0.009)
0.062*** (0.012)
-0.004  (0.010)
-0.852*** (0.024)
-1.562*** (0.164)
0.148*** (0.034)
0.007  (0.031)
0.470%** (0.044)
0.139%** (0.027)
0.911%* (0.396)
0.114*  (0.056)
0.009** (0.003)
-0.000%  (0.000)
-0.005*** (0.001)
0014  (0.000)
0011  (0.013)
0018  (0.013)
-0.020  (0.013)
-0.019  (0.016)
0.040** (0.012)
0.051%** (0.013)
0.053*** (0.013)
0.090*** (0.013)
0.087*** (0.013)

0.163***
0.382***
0.013*
0.314***
0.085***
0.037*
0.002
-0.776***
-1.413***
0.164***
0.163***
0.425***
0.011*
0.289
0.102
0.008

- 0.000*
-0.004
0.013***
0.010
0.021
0.024
-0.006
0.041*
0.058***
0.054***
0.103**
0.092***

v

(0.035)
(0.033)
(0.006)
(0.019)
(0.010)
(0.015)
(0.011)
(0.027)
(0.178)
(0.035)
(0.035)
(0.045)
(0.032)
(0.440)
(0.057)
(0.008)
(0.000)
(0.004)
(0.001)
(0.014)
(0.014)
(0.014)
(0.017)
(0.014)
(0.014)
(0.014)
(0.014)
(0.014)

Standard errors are in parentheses



The results of this estimate shows that there are negative effects on the proportion of student with five
A*-C GCSE grade in the presence of poor students measured by free school meals and students with
special education needs. These students reduce the our outcome of 0.85 and 1.56 percentage point
respectively .

Looking at ethnicity, the reference category is white English students. In all ethnic groups we have an
increase of proportion of student with five or more A*-C GCSE grade. For example, African induce an
increase of 0.15 percentage point; Bangladesh of 0.47 ; Pakistan of 0.14 ; Chinese of 0.91 and other
ethnicity of 0.11.

Instrumental variables estimates are reported in the second column of table 4 for. All IV estimates have
the same sign as the OLS estimates and are statistically different from zero.

The 1V estimates are higher in magnitude than the OLS estimates for all score. This means that IV are
estimate a local average treatment effect whereas OLS are estimate average treatment effect.

Concerning the others covariates we do not notice big difference between 1V and OLS estimate

Persistency

Table 5:The impact of teaching score on gcse score in the year follow the first inspection and in two and
three year after the first inspection

OLS v

one year after 1% inspection

Teaching score 2 0.071*** (0.009) 0.163*** (0.035)
Teaching score 3 0.167*** (0.011) 0.382*** (0.033)
two years after 1* inspection

Teaching score 2 0.061*** (0.009)  0.225*** (0.049)
Teaching score 3 0.151*** (0.011)  0.414*** (0.046)
three years after 1% inspection

Teaching score 2 0.294*** (0.081)  0.060*** (0.001)
Teaching score 3 0.462*** (0.074)  0.152*** (0.012)

In Table 5 we reported the results of three period the we have analysed.



We always found a positive effect on the impact of teaching score on proportion of student that have
five or more A*-C Gcse grade. The best result is in the three years after the inspection and teaching with
score three. In this case we have an increase on proportion of student with five or more A*- C GCSEe of
0.462 percentage point. This correspond to 94.4 percentage variation.

DI1SCUSSION AND CONCLUSION

In recent years the English school system was improved. The Ofsted, through its inspections contributed
to this improvement.

Parents use Ofsted as a guide. The effect inspection of the affects, also, the number of students who
enroll in a particular school. In fact, school inspection provides parents and families to relevant
information about the schools their children attended. The schools are responsible for the services
offered to students. The results of the inspections are relevant for the family to choose schools for their
children on an informed basis.

The research reported in this paper has investigated the indirect effects of leadership (score Ofsted
school inspections) on the examination performance of secondary schools in England.

We use three different datasets: School performance data, School Census and OFSTED data.

We use an instrumental variable because teaching score is endogenous to Gcse score. Using leadership
score (Ofsted Data) as an instrument for teaching score.

We find a positive relationship between leadership score and teaching score, in fact, an increase of
leadership score increases the score of the teacher.

Very positive significant effect is found with leadership score 5 and 6 where the probability of teacher to
reach score 3 respect a score 1 are 0.21 and 0.48 percentage point.

The IV estimates are higher in magnitude than the OLS estimates for all score.

Teacher with score 2 respect a teacher with score 1 increases by 0.07 percentage points the proportion of
students with five or more A*-C GCSE score. This corresponds to 15.13 percentage variation. Whereas,
a teacher with score 3 (high) generates an increase of 0.167 (35.58%) percentage point on the average
A*- C GCSE score.

We can conclude that teaching score have an positive effect on students outcomes.

We did request data until 2015 and we are waiting for a response.-
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THE EFFECTS OF TEST ANXIETY ON
STUDENT PERFORMANCE IN AN ITALIAN UNIVERSITY.
RESULTS FROM A FIELD EXPERIMENT.

ABSTRACT

This paper investigates the effect of test anxiety on student performance. We carried out a field
experiment with a students from an Italian University.

Test anxiety is measured by the variation the mean arterial pressure (MAP), computed twice shortly
before sitting the exam. Ols model shows that there is no effect of map on test scores. However, test
anxiety might be endogenous.

Therefore we use music as IV in an experimental setting to randomize test anxiety. In practice, we
randomly divide students in 2 groups, and we only let one group (treated group) listen to some music,
whereas the second group has been kept silent (control group). We record the map before and after the
treatment, and we compute its variation, i.e. Map_after - Map_before.

We estimate in the first stage the effect of music on Map variation, and we find a statistically significant
reduction. We use the fitted value of map, in the second stage and we estimate its effect on test score.
Overall we find a weak effect of test anxiety on test scores, although using some specification which
include a rich set of covariates, we may find some small and slightly significant effect.

Further research can more effectively focus upon the relationship between music listening and student /

professional performance in order for many diffused (and untested) beliefs to be scientifically verified.

INTRODUCTION

The aim of this study is to understand and empirically verify whether or not student’s test anxiety can
affect student’s test performance in an Italian University. Test anxiety is a negative emotional state that
can induce cognitive and psychological changes before, during or after an examination period (King et
al, 2000).



Anxiety is a human emotion that persists as the most spontaneous reaction to fear, uncertainty, or threat
in the environment. Several attempts to conceptualize and classify anxiety have been primed, among
which is the state-trait function (Spielberger, 1972, 1983). State anxiety is an acute reaction to a
particular situation that appears to be uncertain or threatening, inducing stress on the individual.

Trait anxiety refers to the permanent tendency to react with state anxiety due to anticipation of stressful
events.

Test anxiety is a physiological condition in which people experience extreme stress, anxiety, and
discomfort during and/or before taking a test.

Stress and hypertension are connected to each other. Stressful situations may temporarily affect the
blood pressure. A component which decreases the pressure is physical activity.

Many researchers who studied the link between hypertension and stress, agree that other components,
such as unhealthy diet, alcohol abuse, use of tobacco or insomnia, causing hypertension.

Several studies suggest that chronic stress is associated with high blood pressure. Ambulatory
monitoring has shown that most people have higher blood pressure during working hours (T.G Pickering
etal, 1996; T. M. Spruill, 2010).

The mean arterial pressure (MAP) was used to measure the student’s subjective test anxiety. MAP is a
medical term describing the average blood pressure in an individual. The equation of MAP is: [(2 X
diastolic)+systolic] / 3.

Other studies analyse student’s subjective test anxiety Separately on systolic blood pressure, diastolic
blood pressure and heart rate. We preferred to use an average of blood pressure. Finally, The test score

was used to measure the student’s performance.

PAST EMPIRICAL EVIDENCE

In economic literature there are few studies that analyse the impact of test anxiety on student
performance. In fact, past medical research focused upon the impact of music on blood pressure, heart
rate, cortisol and saliva as units of measure for anxiety.

Zhang et al (2011) investigated relationship between test anxiety, blood pressure, heart rate and period of
exam. In this study were enrolled 64 students with a mean age of 20 years old. Students with a family
with hypertension were considered to have family hypertensive history. Students who smoked included

in the smoking group. Blood pressure and heart rate was measured for two times a day three days before



the exam. Self-Rating Anxiety Scale (SAS) questionnaire was used to measure anxiety on the first day
of exam period. The score range was from 20-80. Scores of 50 points was considered as anxiety. They
found strong and positive correlation between SAS score and blood pressure and heart rate in exam
period. Blood pressure and heart rate increase in exam period.

Conley et al (2012) investigate the effect of cardiovascular activation on everyday academic stressor .
They carried out an experiment that involve 99 undergraduate students. Students were constantly
monitored the blood pressure trough the ambulatory blood pressure monitor. Posture, activity level,
recent consumption and the previous same day reading were used as covariates. Results indicate that
academic stressor had a negative effect on systolic blood pressure, while no effect on diastolic blood
pressure and heart rate.

Lomba et al. (2012) in their review have analysed 28 studies on the effect of music upon systolic blood
pressure, diastolic blood pressure and heart rate. They found that individuals subject to music therapy

had significantly greater decrease in systolic blood pressure, diastolic blood pressure and heart rate.

Knight et al. (2001) conducted a study with undergraduates (43 female and 44 male students) who were
exposed to a cognitive stress task during preparation for an oral presentation. These students were
randomly assigned to the music or no music group. Heart rate, blood pressure, cortisol and saliva igA
were used to measure the student’s subjective test anxiety. They found that music significantly reduced

blood pressure but had no effect on cortisol level.

Liley et al. (2014) investigated the effects of music upon test anxiety and performance. In this study 80
undergraduate students were involved. These students were divided in two groups, respectively listening
to calm music and to obnoxious music. Anxiety was measured with blood pressure and heart rate.
Compared with the students who listened to obnoxious music, those who listened to calm music had
lower systolic blood pressure, lower heart rate and higher test scores. Exposure to relaxing music can
reduce patients’ subjective anxiety levels and psychological reactivity in a range of clinical setting
(Aldrige, 1993).

Trappe et al (2016) analysed the effect of different music styles on cortisol level, blood pressure and
heart rate as predictors of test anxiety. 120 participants were included in their study: 60 were allocated in
treated group (listening music) and 60 in control group (silence). At treated group was made to listen to
classical music and pop. The pieces chosen were Symphony n. 40 by Mozart and Swedish by ABBA.
Results indicated that music by Mozart lowered blood pressure and heart rate while music by ABBA
had no effect on blood pressure and heart rate.



De Paola and Gioia (2015), through an experiment, investigated whether and how time pressure affect
student performance. In their experiment, conducted in Italian University, they proposed at students to
choose between two exam schemes. The alternative of standard exam without time pressure was to take
two intermediate tests which one under time pressure.

Students who decide to support the second modality of examinations are randomly assigned to a group of
a time pressure and a group of no time pressure. In the second test, students are rotated, those who have
played the first test under pressure will support the second round without pressure of time and vice versa.
The results suggest that being exposed to time pressure exerts a statistically significant and negative

impact on students' performance.

EXPERIMENTAL DESIGN

The investigation on the impact of test anxiety upon individual performance was carried out with a field
experiment involving students ready to sit the Public Economics exam at “Magna Graecia” University in
Catanzaro, June 2016. When enrolling they were asked to take part in the experiment trough a release
(appendix A), so that only the consenting ones were admitted. We had 184 enrolled students, randomly
divided into two groups: a treated and a controlled group.

Randomization was performed taking gender, school grade, residence in the campus area and eligibility
for the scholarship into account. At the end of randomization the students in treated group were 91, and
93 in the control group. Preliminarily students were given a sealed envelope containing the test, a
questionnaire and a legal/privacy authorization to be signed in order to be able to proceed to the

measurement of the necessary medical data and in order to use all the data for this research.

Aurterial pressure and heart rate to students were measured twice by young doctors. The first reading was
taken immediately after the head count. The second measurement was made after twenty minutes: during
that period the treated group had listened to the First Movement of Mozart’s Symphony n. 40, while the
control group had remained silent. The teaching materials and examination were identical for both

groups.

The exam consisted of a multiple choice section, with 2 points for each of the 15 questions; only one

question could award the right answer with 3 points: candidates obtaining 31 points could be given 30



with honors, which is the maximum mark in the Italian university regulations. The test lasted one hour

for both groups.

At the end of the test students were given a questionnaire, which was divided into three sections: the first
one was related to family background. The second section focused upon eating habits and health
information. The third and final section contained questions about cultural habits and leisure activity.

Correction of the test was blind, so candidated could not be attributed to either group.

EXPERIMENTAL DATA

Data of this research were collected via administrative information and the experiment trough a
questionnaire (appendix B). In table 1 a descriptive statistics for the complete sample of students is
illustrated. Students in both samples were on average 21 years old. About 29% of students in the
experiment were male. The average high school grade were 82.79 point out of 100 (70% of the students
had attended at high school). 79% of the participants were residents of the same area of the University
Campus. 32% had been awarded a scholarship. Finally, first-year students were 63% of the sample.

In table 2 we show descriptive statistics of our dependent variable (students’ performance), both for the
overall sample and disaggregated for the treatment and the control group. The average grade attained by
all students was 20.89. Students who were part of the treated group obtained an average grade of 20.23
while the average grade of the control group was 21.54.

Tablel: Summary statistics

Mean Std.Dev
Age 20.81 2.67
Male 0.29 0 .46
High school 0.70 0.46
High school grade 82.79 11.64
Suitability scholarship 0.32 0.47
Same area 0.79 0.41

First year 0.63 0.48




Table2: descriptive statistics of student performance

All Treated Control

Mean (standard deviation)
Grade 20.90 (4.94) 20.23 (4.86) 21.54 (4.96)
Obs 184 91 93

ECONOMETRIC APPROACH

A randomized controlled trial is a type of scientific experiment. The participants at the experiment are
randomly allocated into an experiment group and a control group. The experiment group, or treated

group, receive the treatment, while the control group does not receive any treatments.

Treatment or control are described as a binary random variable  D; = {0,1}.
Outcome of interest is Y;
For each individual there are two potential outcomes: Yiiif Di=1and Y if D; = 0.
Yoi is a potential outcome for any individual who is not subject to the experiment, while, Yy; is a
potential outcome for any individual who takes part at the experiment.
The causal effect of treatment is the difference between: Yi;- Yoi.
The observed outcome Y can be written terms of potential outcomes as:
Vi=Yyu+ (Y — Yo)Dy (1)
We therefore have to estimate the average effect of treatment by comparing average outcomes of those

who were and those who were not take part at the experiment.

Average treatment effect on the treated
E[Y;| D, = 1] — E[Y;| D; = 0] Selection Bias
= E[Yy;| Dy = 1] = E[Yo;| Dy = 1] + E [Yoy| D; = 1] — E[Yy| D; = 0] (2)

The difference of treatments adds to this causal effect a term called selection bias. This terms is a
difference in average of YJ; in case of treatment or not.



The selection bias term vanishes with random assignment. Random assignment of D; (treatment) makes
treatment D; independent of potential outcomes Y. If Dj is independent of Y; we can swap E [Yoi| Di=1]
for E [Yoi| Di=0].

A pioneering randomized study from the field of education is the Tennessee STAR experiment designed
to estimate the effects of smaller classes in primary school.

Randomization simply allows to compare mean outcomes of treated and control group to obtain the
causal effect of the treatment.

We can rewrite Y;= Yoi + (Y1i- Yoi)Dj as: Yi = a+p Di+ h;, (3)

Where h;, is the random part of Yo; .

Instead of estimating equation (3) add additional controls to the regression: Yi = a+p Di+ X’y + h;.

To assess the impact of test anxiety on school performance we use standard Ordinary Last Square (OLS)
model.

The following econometric model was then crafted:

Yi—a + fmap + fedumoth + fedudad + [cof fee + bcig + fbfast + ffam + fphys + fbook
+ Bcin + teat + fconc + fmusmon + fconf + fmusinstr + ftv + Pvideog
+ fmusrec + Bbfriend + Bsocnet + Bvol + fcourse + ¢ (4)

where Y is the test score obtained at the Public Economics exam; map (mean arterial pressure) is a
measure of test anxiety and is calculated as follows: [(2*diastolic)+ systolic] /3. In our case we
calculated the average of both systolic and diastolic pressure; edumoth and edudad are respectively the
level of education of the student’s parents; coffee is a dummy variable: 1 for students having had drunk a
coffee, 0 for those who did not; cig is a dummy variable related to smoke (0 = yes; 1 = no); bfast is a
dummy variable related to breakfast, fam is related to the student’s family members having or not been
affected by blood pressure or heart rate disease; phys is a dummy variable and equal at 1 if student plays
at sport and 0 if not; book, cin, teat, conc, musmon, conf are categorical variables and indicate how many
times in the last year the student has performed these activity; musinstr is a dummy variable and is equal
at 1 if student plays an instruments and O if not; tv, videog, musrec, friend, socnet are categorical
variables and indicate how many time a week the student has performed these activity and e is an error
term.

The problem is that map is endogenous to test score.

The correlation between test score and test anxiety might reflect omitted variables. If D; is correlated
with unobserved variables that belong to the equation OLS are inconsistent.

Therefore we use music as IV in an experimental setting to randomize test anxiety.



In practice, 184 students were randomly distributed in two groups, either the treated groups whose
components listened to classical music before the exam, or the control group whose components did not
listen to music before the exam.

We randomized students by gender, school grade, residence in the territory where the headquarters of the
university and eligibility for the scholarship.

At the end of randomization we had 91 students in the treated group and 93 students in the control group.
The treated group, before the exam, listened 40 symphony of Mozart for 20 minutes. Doctors measured
blood pressure and heart rate before and after listening the music.

Control group observed 20 minutes of silence and doctors measured blood pressure and heart rate before
and after the silence.

Treated and control group were divided in two rooms with the same ambient temperature: 25 Celsius
grade.

Treated group not knew that control group no listened music and vice versa.

The exogenous variation (determined outside the system) in the map is determined subjecting students
listening to music.

We observe if music causes a variation in the map through this

The first stage model take the following form:

MAP= o+pmusicte

Where music is a dummy variable is denoted if a student a take to part at experiment or not.

From this equation predict Map using only information about music.

In the second stage we regress Test score on predict map.

Now, we rewrite our regression (4) as follow:

Yi_a + BPMAP + fedumoth + fedudad + fcof fee + bcig + pbfast + [fam + Pphys + Bbook
+ Bcin + teat + fconc + fmusmon + fconf + fmusinstr + ftv + Bvideog
+ fmusrec + fbfriend + Bsocnet + Bvol + fcourse + € (5)

RESULT

First stage
Table 3 shows the results of the first-stage equation. This equation investigates the extent to which the

music affects the mean pressure arterial.



Table 3 the effect of music on map

Map (Mean Arterial Pressure)

Treated (listening music) -6.963***(1.19)

Standard errors are in parentheses and are clustered.

The reference category of music (instrumental variable) is that the student has not listened to the music.
We find a significant effect for a students that had listen a music. In fact, after the listen to the music,

these students have had a diminution of map equal at 6.963 points.

Ols and 2Tls

In table 4 we report the results of OLS and IV.

In the first and second column we show the result of OLS and IV of test anxiety on student performance
without other covariates. We find no effect of test anxiety on test scores. In fact, we find that an increase
of one point of map increase by 0.019 points the result of the exam but it isn’t significant.

In third and fourth column we show results of OLS and IV including covariates related a behaviour of
students. Only to drink a coffee is significant. In particular, who drinks a coffee decrease, respectively
for OLS and IV model, by 1.857 and 2.179 points result of the exam.

We find a similar situation by adding covariates of family background, as can be seen from fifth and
sixth column.

Finally, in seventh and eighth column we report results of all covariates. Regarding the covariates related
to cultural activities and free time, for simplicity, in the table we reported only significant ones.

We find significant results using IV model.

In particular, who drinks a coffee decrease by 2.404 points result of the exam. Looking at covariates
inherent to family background only education of mother has an effect of student’s performance. The
reference category is to have a mother with primary school. To have a mother with Middle school
increase by 5.195 points result of the exam; whereas to have a mother with high school increase by 5.913
points test score; finally to have a mother with University or post-university increase by 6.286 points
student’s performance.

It is clear that education of mother has a strong effect on student’s performance, while there isn’t effect
of the education of father.

To have a family members with diseases that can affect blood pressure or heart rate increase by 2.119
points test score while to repeat the material of the exam on the morning of test decrease by 2.244 points

student’s performance.



Analysing the covariates inherent to cultural activity we find that only go to cinema have a significant
effect on result of the exam. In detail, looking at to go to cinema reference category never go to cinema.
Go to the cinema more than 12 times a year increase by 6.409 points the result of the exam..

Analysing the covariates inherent to leisure activity we find that only use social network have a
significant effect on result of the exam. In detail, looking at use social network reference category is
never use social network. In particular, use a social network from 1 to 7 hours a week decrease by 5.134

points result of the exam.

Table 4: effect of Map and other covariates on student performance

Ols Iv Ols Iv Ols Iv Ols Iv
Map -0.036 | 0.189 -0.22 0.167 -0.032 | 0.165 0 0.192
(0.04) | (0.11) | (0.04) |[(0.10) |(0.04) |(0.11) |(0.06) | (0.11)
Coffee -1.857* | -2.179* | -1.798* | -2.113* | -2.055 | -2.404*
(0.80) | (0.85) |(0.82) |(0.85) | (1.24) | (0.99)
Smoke -0.646 -0.896 -0.709 |-0.925 |-0459 |-0.793
(0.81) |(0.85) |(0.82) |(0.84 | (1.20) | (0.95)
Breakfast 0.887 0.999 0.65 0.822 1.435 1.498
(0.77) | (0.80) (0.77) |(0.80) |(1.14) | (0.89
Sport -0.113 0.046 -0.046 | 0.126 0.282 0.894
(0.75) | (0.78) (0.81) |(0.83) |(1.14) | (0.93)
Medium  sch 1.19 0.862 4.282 5.195*
mother (2.22) (2.28) (3.26) (2.45)
Secondary sch 2.267 1.959 4.825 5.913*
mother (2.11) | (217) |(3.15) | (2.35)
University/post 1.736 1.685 4.887 6.286*
mother (223) | (229) |(3.34) | (2.53)
Medium  sch 0.027 0.624 -0.762 | -0.009
father (2.02) | (2.09) |(2.89) | (2.29)
Secondary sch 0.49 0.393 -2.06 -1.84
father (1.96) | (2 (2.81) | (2.2
University/post -0.048 | -0.371 | -2.034 | -1.607
father (2.09) | (2.14) | (3.03) | (2.37)
Family 1.387 1.3 2.023 2.119*
diseases (0.74) (0.76) (1.08) (0.84)
Cinema year




From 110 3 1651 | -0.957
(1.92) | (1.53)

From4to 6 0.25 1.302
(2.24) | (1.79)

From 7 to 12 1.725 2.371
(2.68) | (2.10)

Over 12 3.074 6.409*
(3.38) | (3.03)

Social Net

h/week

From1lto7 -5.5 -5.134*
(3.21) | (2.52)

From 8 to 14 -3.227 | -3.141
(3.23) | (253

From 15 to 21 -4.658 | -3.143
(3.37) | (2.70)

Over 21 -1.484 | -0.531

(4.02) | (3.16)

DISCUSSION AND CONCLUSION

In modern society, many decisions and activities must be performed within a certain period of time. This
time constraint can generate feelings of stress and anxiety, which in turn can affect performance in the
task.

Stress and , however, should be seen not only in a negative way. There is, in fact, positive stress.

By definition, stress is a natural body adapting to a dangerous situation considered. If stress is properly
addressed can bring benefits.

Positive stress brings the following benefits: motivating, increases cognitive abilities and improves
physical performance.

Typical example is that of the students who, in anticipation of an exam, feel the stress of not
remembering what they should have learned. Precisely because of this stress will switch back more than
the others, probably coming examination more prepared.

This paper adds to the economic literature to investigate the effects of stress before the exame on

individual performance.



To our knowledge, our paper is the first to study how blood pressure affects individual performance in a
randomized experiment with music..

We run a field experiment in University of Catanzaro and, also, use administrative data.

We use a randomized controlled trial. In fact, in order to isolate the casual effect of map we use a music
as instrumental variable, trough randomization of students.

Comparing a group of students of university law that before the test listening to music at a control group
that does not listen to music.

We find a positive and significant effect of music on blood pressure. In fact, music reduce map of 6.963
points. This means that decreases anxiety for the student before the exam.

We find a weak and negative significant effect of map on student performance.

The group that listening to music has a significant lowering of blood pressure, but the group did not
listen to music has achieved better exam scores.

These estimate suggest that an increase of one point of map increase by 0.019 points the result of the
exam.

The other covariates that we used have a weak significant effect.

We conclude that music have a positive effect on map and test anxiety, but relax have a negative effect
on student performance.

In conclusion, who work under stress get the best results. Given the results we suggest to reduce the
duration of the test written in order to generate more stress and anxiety before the examination in order
to obtain better results.

However, the impact of stress on performance appears very weak. Further research is needed to study

these mechanisms.



Appendix A

AUTORIZZAZIONE AL TRATTAMENTO DEI DATI PERSONALI

(ARTT. 13 E 23 DEL D.LGS. 196/2003)

Il/La sottoscritto

Matricola:

AUTORIZZA

ai sensi e per gli effetti degli artt. 13 e 23 del D.Lgs. n. 196/2003, con la sottoscrizione del presente
modulo, il proprio consenso al trattamento dei dati personali forniti in seguito alla partecipazione al
progetto di ricerca.

Tutti i dati raccolti verranno utilizzati in forma aggregata e anonima.

Catanzaro, 27 Giugno 2016

(Firma leggibile)




Appendix B

Matricola:

1) Quale ¢ il livello massimo di istruzione raggiunto dai suoi genitori?

Non so [Nessuno/ Media |Superiore [Universita [Altro:

Padre

Elementare
Madre Non so [Nessuno/ Media |[Superiore [Universita [Altro:

Elementare
2) Quale attivita lavorativa svolgono i suoi genitori?
Padre:
Madre:
3) Ha fratelli o sorelle? Si [ No
4) Se si quanti?
5) Segue un regime alimentare particolare (vegetariano, vegano...)? Si | No

6) Se si, quale e da quanto tempo?




7) Se si, spiegare quali sono le motivazioni per le quali ha deciso di modificare il suo regime

alimentare:

8) Ha fatto colazione questa mattina? Si | No
9) Quanti caffe beve al giorno? Nessuno |[dala3 oltre 3

10) Quante sigarette fuma al giorno? Nessuna dalal0 |dal0aZ20 |oltre20
11) Soffre di qualcuna di queste malattie?

Ipotensione Ipertensione Problemi cardiaci Ipertiroidismo Diabete Insufficienza

(pressione bassa)

(pressione alta)

renale

12) Qualcuno dei suoi familiari soffre di qualcuna di queste malattie?

Ipotensione

(pressione bassa)

Ipertensione

(pressione alta)

Problemi cardiaci Ipertiroidismo

Diabete

Insufficienza

renale

13) Svolge attivita fisica? no |[sialivello agonistico si a livello non agonistico
14) Quanti giorni a settimana svolge attivita fisica? 1 2| 3 56| 7
15) Questa mattina ha ripetuto per la prova d’esame? Si | No




16) Quante volte nell’ultimo anno ha svolto una di queste attivita:

Lettura di libri (extrauniversitari):
Andare al cinema:
Andare a teatro:

Andare a un concerto:

Visitare un museo/monumento:

Partecipare a conferenze o dibattiti:

17) Suona qualche strumento?

18) Quante ore del suo tempo libero settimanale utilizza per:

Guardare la tv:

Giocare ai videogames:

Ascoltare musica/recita:

Vedersi con gli amici:

Usare i social network:

Svolgere attivita di volontariato:

Suonare uno strumento:

19) Frequenta corsi di vario tipo (musica, lingua, teatro...)?

mai dala3 dad4ab da7al?2 oltre 12
mai dala3 dad4ab da7al2 oltre 12
mai dala3 dad4ab da7al2 oltre 12
mai dala3 dad4ab da7al2 oltre 12
mai dala3 dad4ab da7al2 oltre 12
mai dala3 dadab da7al2 oltre 12
Si No
0 dala? da8ail4 dal5a?2l oltre 21
0 dala? da8ail4 dal5a2l oltre 21
0 dala? da8al4 dal5a?l oltre 21
0 dala7 da8al4 dal5a?l oltre 21
0 dala7’ da8al4d dal5a?l oltre 21
0 dala?7 da8al4 dal5a2l oltre 21
0 dala? da8al4 dal5a21 oltre 21
Si No

52




20) Se si quali?

21) Coltiva qualche hobby?

22) Se si quale?

Si

No
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CONCLUSION AND FUTURE RESEARCH

The thesis in question, composed of three papers, aims to analyze the impact of certain
factors on student outcomes. Specifically, it analyzes the impact of the principal and the
anxiety tests on student performance

In the three articles analyzing the subject from a different point of view.

In the first article addresses the issue from the point of view of the existing literature. It
starts from the definition of leadership and you come to analyze the impact of the
principal of student achievement. This literature review observed that the principal has
an indirect impact on student achievement that is often mediated by teachers.

In the second article we conduct an econometric analysis on English secondary schools
for the years from 1992 to 2006. It shows an indirect effect of the principal of student
outcomes. In fact, it highlights a positive effect of the headmaster on teachers, as a
result, there is a positive impact of teachers on the academic performance of students.
The third article describes an experiment conducted at the University of Catanzaro
which aims to analyze the impact of anxiety on student test performance. to study this
effect is the music was used as instrumental variable. the results show a positive effect
of music on anxiety test but a negative effect of relaxation on student performance. It
can be said that working under pressure helps to achieve better results.

The research regarding future research, for the second paper, the analysis of the data

until 2015 which is awaited by the British Ministry of Education.

Other deepening, for the third paper, concerns the extension of the sample at one or

more universities and the test to be carried on other disciplines for the same sample.
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