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ABSTRACT 

 

This study aims to analyse the impact of ten dimensions of the education service process 

in the municipalities of São Paulo, Brazil, on students’ performance (the education service 

outcome) – assessed by the IDEB scores.   

The ten process dimensions are divided into four areas of school educational service: 

human resources, which covers (1) training hours, (2) academic background, and (3) 

teachers’ salary; capacity, which includes the (4) number of students per class and the (5) 

number of students per teacher; infrastructure, which covers the (6) number of computers 

per school and the (7) number of libraries and study rooms; and, at last, administrative 

practices, which includes (8) the use of nutritionists, (9) the use of teaching materials and 

handouts, and (10) the use of uniforms. 

In order to identify which of the process dimensions impact on the final IDEB scores, a 

multiple linear regression model was developed. The result showed that of the ten 

dimensions, six are in fact relevant to the quality of education service – the teachers’ 

academic background, teachers’ salary, the number of students per teacher, the number 

of computers per school, the number of libraries and study rooms, and the use of teaching 

materials and handouts. This conclusion is especially important because it assists in the 

decision of resource allocation in the field of public education, which might already be 

scarce.      	
 

Keywords: Service; process quality; service quality; service outcome; education service; 

Brazil; process dimensions.  

 

 

 

 

 

 



 

 

RESUMO 

 

Esse estudo tem como objetivo analisar o impacto de dez dimensões de processo do 

serviço de educação, nos municípios de São Paulo, Brasil, sob o desempenho dos alunos 

(resultado do serviço) – avaliado por meio da nota do IDEB.  

As dez dimensões de processo são divididas em quatro áreas do serviço educacional das 

escolas: recursos humanos, que abrange (1) horas de treinamento, (2) formação 

acadêmica, e (3) salário dos professores; capacidade, que abrange (4) número de 

estudantes por sala e (5) número de estudantes por professor; infraestrutura, que abrange 

(6) número de computadores e (7) número de bibliotecas e salas de estudos; e, por fim, 

práticas administrativas, que abrange o (8) uso de nutricionista, o (9) uso de materiais 

didáticos e apostilas, e o (10) uso de uniformes. 

Para identificar quais das dimensões de processo impactam no resultado final do 

desempenho dos alunos (a nota do IDEB), um modelo de regressão foi desenvolvido. O 

resultado mostrou que das dez dimensões, seis são de fato relevantes para a qualidade do 

serviço educacional – a formação acadêmica dos professores, o salário dos professores, o 

número de estudantes por professor, o número de computadores, o número de biblioteca 

e salas de estudo, e o uso de apostilas e materiais didáticos. Essa conclusão é importante 

principalmente porque auxilia na decisão de alocação de recursos no campo de educação 

pública, que por sua vez já possui recursos escassos.    

 

Palavras-chave: Serviço; qualidade de processo; qualidade de serviço; resultado do 

serviço; serviço de educação; Brasil; dimensões de processo. 
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1. INTRODUCTION 

 

Education has an important role in the development of countries and its societies 

(Ozturk, 2001). The effects involve areas such as people’s income, human skills capacity, 

technology assimilation, health outcomes, among others (Power, 2018). Altogether, it 

makes education fundamental for human life as it is known at the present moment. 

Therefore, considering the relevance of education, the understanding around its progress 

and development throughout the countries is equally important. One of the ways to 

evaluate the education quality around the world is through PISA (Programme for 

International Student Assessment), created by the OECD (Organisation for Economic Co-

operation and Development). Brazil, for instance, in 2019, showed a fall in the PISA 

world ranking in math and science education, being considered one of the 10 worst 

performances of the worldwide assessment of education (Moreno & Oliveira, 2019).  

One of the first steps in the efforts of improving the education in a country is to 

understand the nuances of the education service or, in other words, the dimensions of the 

education service process that influence the final outcome – the student’s performance in 

education evaluation. Once the dimensions are identified, the effort would be investing 

on the improvement of these process dimensions, since improving the process of a service 

has the potential of improving the final outcome of the service. Therefore, overall, the 

outcome of education services depends on the quality of the many process that construct 

the service.  

For the purpose of this paper, the education process dimensions to be analysed 

involves: teachers, once their role in the education service is one of the most important, 

since they are the link between students and knowledge; capacity of classrooms within 

schools, once the high number of students within schools can bring some disadvantages;   

infrastructure and resources, such as computers and libraries, since having these type of 

assets available to students can improve their motivation and learning capacity; and 

management practices, once the choices made by the school managers regarding 

additional offerings from the school, such as nutritionists, student’s uniforms and learning 

materials personal to the school, can have some indirect or direct impact on the students’ 

academic development. As for the education service outcome quality, in this paper, the 
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IDEB scores will be utilized as a representant of the students’ academic performance 

evaluation.   

In conclusion, this paper has the objective to analyse ten specific education service 

process dimensions, and find out whether or not they have influence on the quality of the 

education service outcome. In order to do so, this study is divided into five main sections. 

The first will describe a review on the literature about service, service quality evaluation 

and education service. After that, the hypothesis will be developed taking into 

consideration ten main process dimensions and their possible effects on the education 

service outcome, according to the literature review. The third section is a description 

about the methodology and the data used in this study. Once the hypotheses are settled, 

in the fourth section, a multiple linear regression will be developed and analyzed, 

resulting in the identification of which of the ten dimensions, in fact, affect the service 

outcome. In the last section, this paper will conclude by developing a discussion on why 

some of the dimensions present effects on the service outcome and some don’t; also, it 

will be described the limitations and the contributions of this study, and possible future 

research.  
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2. LITERATURE REVIEW 

 

In the 80s, the importance given to the quality of services grew so much that 

literature on the matter started to emerge. Until that period, the concept of quality of 

tangible goods was heavily studied, but not the quality of services (Parasuraman et al., 

1985). However, research has shown how quality is important to contribute to market 

share and return of investments, which makes the search for quality one of the most 

important assessments in the area of service. In an extremely broad meaning, according 

to the Japanese philosophy, quality means "zero defects - doing it right the first time" 

(Parasuraman et al., 1985). But what does it mean "doing it right"? What are the criteria 

to "do it right"? This section will be dedicated to explain the main indicators of service 

quality and its dimensions. 

 

2.1. Service 

 

As stated above, the assessment of product quality was well diffused when the 

research about service quality was just starting to take place. Despite the fact that some 

findings about product quality could help with service quality research, it did not answer 

all questions, since goods and services are two really different offers (Parasuraman et al., 

1985). Therefore, it is very important to first acknowledge the main characteristics of 

services in order to fully understand service quality.   According to the American 

Marketing Association, services are "activities, benefits or satisfactions which are offered 

for sale, or are provided in connection with the sale of goods" (Regan, 1963). Services 

have three main characteristics: intangibility, heterogeneity (or nonstandardization), and 

inseparability (Parasuraman et al., 1985; Grönroos, 1978; Zeithaml, 1981). The first 

characteristic, intangibility, is about the fact that services are not physical objects; they 

are performances, which makes it difficult to set an uniform standard quality across all 

services produced to different customers. Because of this characteristic, most of the times, 

services cannot be counted, stored, or tested in advance to ensure quality (Shostack, 1997; 

Carman and Langeard, 1980). The second characteristic, heterogeneity, concerns the fact 

that performance varies from company to company, costumer to costumer, employee to 
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employee and day to day. This feature also makes it difficult to assure consistency and 

uniform quality (Parasuraman et al., 1985). The third and last characteristic, 

inseparability, is about the fact that the production of the service and the consumption of 

the service mostly happen at the same time (Regan, 1963; Grönroos, 1978; Carman and 

Langeard, 1980).  Or, in other words, the delivery of the service cannot be separated from 

the production of the service since both activities are performed simultaneously. In 

addition, because of this feature, the consumer usually has to participate in the producing 

of the service, which affects the performance and the quality perceived by the customer 

(Zeithaml, 1981). 

 

2.2. Service Quality 

 

The characteristics of services, presented in the section 2.1, cooperate with the 

discussion of service quality, which is based on three main concepts underlined by 

Parasuraman, Zeithaml and Berry (1985). The first concept of service quality is that the 

quality of a service is harder to be evaluated by the consumer than goods quality. In other 

words, when consumers purchase tangible goods, they have attributes (dimensions) that 

are taken into consideration in order to judge the quality of the object, such as material, 

style, longevity, package, and others. However, when purchasing a service, the consumer 

cannot apply the same elements to assist with the judgment of the quality, which makes 

it difficult for them to assess the quality of the service (Zeithaml, 1981). The second 

concept of service quality is that the perception of service quality is a result of the 

comparison between the consumer's expectation and the actual service delivered. In other 

words, "service quality is a measure of how well the service level delivered matches 

customer expectations" (Parasuraman et al., 1985). The third and the last concept of 

service quality is that the consumers don't evaluate the quality of a service only based on 

the final outcome of the service, they also take into consideration the whole process of 

the service delivery (Parasuraman et al., 1985). 
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2.3. Service Quality Dimensions 

 

"In order to be able to develop service marketing models and service management 

models one has to have a clear picture of what customers in the marketplace really are 

looking for and what they are evaluating in the customer relation of service firms" 

(Grönroos, 1984). In other words, in order for companies to be able to develop strategies, 

they need to know what their customers want, hence, what are the dimensions of service 

quality that is contemplated by the consumers during their evaluation. The literature 

shows that there are two main concepts for service quality - the European perspective and 

the American perspective (Kang and James, 2004; Brady and Cronin, 2001). The 

European perspective defines the dimensions of service quality mainly as being part of 

functional quality (process quality) and technical quality (outcome quality). The 

American perspective, in the other hand, defines the dimensions of service quality as 

being only part of the functional quality (process quality). Lehtinen and Lehtinen (1991), 

Berry et al. (1985), Grönroos (1984, 2001), and Rust and Oliver (1994, 2001) describe a 

European perspective; while Parasuraman et al., (1985, 1988) describes an American 

perspective. However, although all the literature agrees with the fact that perceptions of 

service quality are based on multiple quality dimensions, there is no agreement as to 

which dimensions are in fact considered by customers to assess service quality (Brady 

and Cronin, 2001). 

 

2.3.1. Grönroos 

Grönroos (1984, 2001) suggests that perceived service quality is the result of the 

consumers' judgment regarding a bundle of service dimensions, some of which are 

technical and some are functional. Grönroos identified three dimensions to be the ones 

contemplated by consumers during the evaluation of service quality: (1) the technical 

quality dimension - the technical outcome of the service -, which can be translated to what 

the consumer receives as a result of his interactions with the service firm; (2) the 

functional quality dimension, which translates to the fact that consumer will also be 

influenced by the way in which this technical quality is passed on to him or, in other 

words, how the consumer receives the service; and, like Lehtinen and Lehtinen, Grönroos 

agrees that (3) local image influences the costumer's view on the service quality, known 
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as corporate image. As mentioned before, this image dimension concerns the fact that 

consumers, most of the time, have continuous contact with the service company and, in 

every contact they have, the costumer has a previous experience and a predisposed 

perception about that service firm, which usually affects the consumer's perception of 

service quality. 

 

2.3.2. Berry et al. 

Berry et al. (1985) conducted an exploratory research based on the definition of 

service quality for executives and for consumers. Through in-depth interviews and focus 

groups, the researchers developed three main concepts about service quality: (1) 

consumers have results from the comparison between the expectations they had before 

the service delivery and the experiences with the service delivery process; (2) quality 

evaluation derives from the service process and the service outcome, meaning that not 

only the service itself but also the way that the service is performed and delivered can be 

crucial to the consumer's point of view on the quality; and (3) there are two types of 

service quality - the quality level at which the regular service is delivered, and the quality 

level at which problems are solved -, and to reach good service quality, the company must 

be good in both levels. In conclusion, Berry et al. (1985), suggests that service quality 

evaluations are a result from the pre-existent consumer's expectations and the process and 

output quality they perceive to have received. 

 

2.3.3. Parasuraman, Zeithaml, and Berry 

Parasuraman et al. (1985) developed an exploratory qualitative research in order 

to investigate service quality. Through in-depth interviews with executives and focus 

group with consumers, the researchers developed a service quality model. It was found 

that, regardless of the type of the service, both executives and consumers somewhat had 

similar criteria regarding the evaluation of service quality. From the interviews, ten 

categories of service quality determinants were identified and listed in Table 1. 

Later on, Parasuraman et al. (1988) continued their study in order to develop a 

multiple-item scale that would measure consumer perceptions of service quality - the 

SERVQUAL instrument. The SERVQUAL instrument appears to be the most used 
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service quality model once it offers terms that seems to be more specific and determinant 

to the service quality judgment of consumers (Kang and James, 2004). The original ten 

dimensions presented in Table 1 was reviewed and summarized into a five-dimension 

table. Five dimensions of the original list - tangibles, reliability, responsiveness, 

assurance, and empathy - prevailed, while the other five dimensions - communication, 

credibility, security, competence, and courtesy - were merged into other labels, creating 

the final "SERVQUAL's five dimensions", as shown in Table 2. 

 

TABLE 1 – Determinants of Service Quality According to Consumers and Executives 

 

Source: Parasuraman et al., 1985 

 

TABLE 2 – SERVQUAL’s Five Dimensions 

 

Source: Parasuraman et al., 1988 

 

RESPONSIVENESS Concerns the willingness or readiness of employees to provide service.
COMPETENCE Means possession of the required skills and knowledge to perform the service.
ACCESS Involves approachability and ease of contact.
COURTESY Involves politeness, respect, consideration, and friendliness of contact personnel.

SECURITY Is the freedom from the danger, risk, or doubt.

COMMUNICATION Means keeping customers informed in language they can understand. It involves 
explaining the service itself. 

RELIABILITY Involves consistency of performance and dependability. It means that the firm performs 
the service right the first time, and it honors its promises. 

TANGIBLES Include the physical evidence of the service, such as physical facilities, appearance of 
personnel, tools and equipment. 

Involves making the effort to understand the customer's needs.
UNDERSTANDING/ 
KNOWING THE 
CUSTOMER

CREDIBILITY Involves trustworthiness, believability, honesty. It involves having the customer's best 
interest at heart.

TANGIBLES Physical facilities, equipment, and appearance of personal
RELIABILITY Ability to perform the promised service dependably and accurately
RESPONSIVENESS Willingness to help customers and provide prompt service
ASSURANCE Knowledge and courtesy of employees and their ability to inspire trust and confidence
EMPATHY Caring, individualized attention the firm provides its customers
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In conclusion, the instrument SERVQUAL, created by Parasuraman et al. (1988), 

is a multiple-dimension scale that companies can use in order to better understand the 

consumer's expected service and perceived service, and with that knowledge, improve 

services and create better strategies.  

 

2.3.4. Lehtinen and Lehtinen 

Lehtinen and Lehtinen (1991) propose a three-dimensional approach to the 

analysis of service quality, which is based on the service production process - the physical 

quality; the interactive quality; and the corporate quality. The physical quality dimension 

regards the physical elements of a service, meaning the physical product (goods 

consumed during the service production process, not always existent) and the physical 

support (instruments, tools and environment required during the service production 

process). The interactive quality concerns the quality of the interaction between the 

consumer and the service producer. And, at last, the corporate quality is the dimension of 

quality that is symbolic and it is developed with time. It concerns how consumers see the 

organization and how they perceive the company's reputation. Compared to the physical 

quality and the interactive quality, the corporate quality is more stable throughout time, 

since it is developed continuously and hardly changed abruptly. 

  

2.3.5. Rust and Oliver 

Rust and Oliver (1994, 2001) also proposes a three-dimensional structure of 

service quality. They suggest that the main elements of service quality are the service 

product, the service environment, and the service delivery. The service product regards 

the service that is designed to be delivered to the consumer or, in other words, the outcome 

service. The service environment includes many sub-dimensions that can be divided into 

two categories: the internal environment and the external environment. Internal 

environment is related to the company's marketing orientation and service organization; 

and the external environment is related to the atmosphere, the ambience, the space and 

design or, in other words, the holistic environment. At last, the service delivery is linked 

to performance tasks and the process of producing the service. Figure 1 shows a summary 

of the five models of service quality dimensions that was presented in this section. 
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FIGURE 1 – Summary of Five Service Quality Models 

 

 

 

 

 

 

 



 

 

22 

2.4. Summary of Service Quality Dimensions 

 

Additionally to the previous literature presented, Swartz and Brown (1989) 

defended that all the different dimensions, aside from corporate qualities and service 

environment, are interrelated, and that the dichotomy between them lies on the moment 

that the evaluation happens. For the interactive, functional and process qualities, the 

evaluation is focused on "how" the service is performed; and for the physical, technical 

and outcome qualities, the evaluation is focused on "what" service is being delivered. 

Therefore, Swartz and Brown categorized the dimensions into two groups, as shown in 

Table 3. 

 

TABLE 3 – Swartz and Brown’s Categorization of Service Quality 

 

Source: Swartz and Brown, 1989 

 

This classification is useful to this study once it offers a chance to standardize the 

service quality concepts. Also, both service product and service delivery, from Rust and 

Oliver (1994) study, can be included in these categories - service product being described 

as "What (evaluated after performance)" and service delivery being evaluated as "How 

(evaluated during performance).   

In conclusion, as identified among the five models presented in section 2.3, there 

is one particular characteristic of service quality: all studies agree that the service outcome 

quality (outcome quality) perceived by the customer is influenced and/or affected by the 

quality of certain service process dimensions (process quality) or, in other words, the 

quality of each service production dimension will dictate the level of quality perceived at 

the service outcome. Hence, the focus of this study is to analyse which dimensions of 

education service process affect the education service outcome quality.  

 

Description Lehtinen and Lehtinen Grönroos Berry et al.
What (evaluated after performance) Physical quality Technical quality Outcome quality
How (evaluated during performance) Interactive quality Functional quality Process quality
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2.5. Education Service Quality Evaluation 

 

Services provided by the education sector still holds the main three original 

characteristics of services, detailed in section 3.1 - intangibility, heterogeneity, and 

inseparability - but it is a service also considered unique since it involves other particular 

characteristics (Gupta and Kaushik, 2018). Education is intangible because the final 

product, knowledge, is intangible and can only be experienced; it is heterogeneous 

because of the many forms that a course can be offered in terms of types of lectures, 

material used, and evaluation process; and inseparable since the service delivery can only 

be done with the presence of the consumer (Çerri, 2012). In terms of the unique 

characteristics of education services, it is considered a frequent and constant interaction 

between the representative of the service provider (the teacher) and the consumers (the 

students), for an extensive period of time; and multiple stakeholders are interested in the 

results and end up influencing the interaction between teachers and students, for example 

financial agencies, employees of the sector, and other people interested in the service, 

such as the student's parents (Gupta and Kaushik, 2018).   

But what does it mean education quality? So far, service quality, as stated before, 

is the consumer's evaluation of a service performance based on process dimensions. Many 

studies evaluated education quality by measuring the students' satisfaction through 

surveys to assess their perception about the education service provided to them (Incesu 

and Asikgil, 2012; Prentice et al., 2018). The issue with this is that it only measures the 

students' opinions, and not the effectiveness of the education service. In other words, the 

main objective of education is to assist students to learn a specific content. So, a high 

quality education service is the one that best succeeds in transmitting the knowledge, and 

not necessarily the one that the student judges to be the most satisfying to him. Therefore, 

the first main difference between the studies made so far and this study is that the 

evaluation of the educational service quality success won't be based on the consumer's 

satisfaction and judgement, it will be measured through the grading from the Índice de 

Desenvolvimento da Educação Básica - IDEB (Basic Education Development Index) for 

each Brazilian municipality analysed, which will be explained in the methodology 

section. Therefore, using the IDEB grades as an indication of the education service 

outcome, this study proposes to identify which are the dimensions involved, based on the 
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literature in section 3, throughout the service process that impacts directly on the 

education service outcome quality. 
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3. HYPOTHESIS DEVELOPMENT 

 

So far, the dimensions identified to evaluate service quality has been in terms of 

overall services. However, since this study evaluates the quality of educational services 

in Brazil, it requires a more specified service quality dimension model. As seen in the 

models from the literature review (section 2), the quality of the service processes is related 

to the process dimensions. For this study, the process dimensions will be represented by 

four areas: Human Resources, Capacity, Infrastructure, and Management Practices, areas 

identified among the SERVQUAL’s dimensions. These dimensions have an indirect 

influence on students' learning process, which, by default, have an impact on the results 

they get in evaluation tests, such as the IDEB grading method. Within these four 

dimensions, there are sub-dimensions that, directly, impact students' development. 

Among human resources, the main sub-dimensions are teachers' training hours, teachers' 

readiness (postgraduate percentage), and teachers' salary. Within capacity, the sub-

dimensions are the number of students per classroom and the number of students per 

teacher. Among infrastructure, the sub-dimensions are number of computers and number 

of libraries and study rooms. And at last, among the management practices, the 

subdimensions involved are the usage of nutritionist within schools, the usage of teaching 

material and handouts, and the usage of uniforms within schools. Therefore, this study 

will be evaluating the effect of these sub-dimensions onto the IDEB grades in order to 

answer the research question and find out whether or not these dimensions, in fact, play 

a role in the education service quality outcome. 

 

3.1. Human Resources 

 

Regardless of the importance of every staff member that composes a school 

structure, this paper has the objective to focus only on the teacher's role regarding human 

resource. With that being said, elements such as principals, learning specialists, assistants, 

among others, will not be evaluated. The teacher's role goes beyond the knowledge 

transmission inside the classroom. As teaching can be a complex task, the main roles of 

a teacher were evaluated and separated into six main areas: information provider, role 
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model, facilitator, assessor, planner, and resource developer (Harden & Crosby, 2000). 

As an information provider, the teacher is perceived as an expert on the subject lectured 

by him, who has the duty of transmitting the knowledge to the students mainly through 

word of mouth during the lectures. There is evidence that students learn not only through 

lectures but also through observation of teacher's behaviours (Harden & Crosby, 2000), 

so, as role model, the teacher has, in his hands, one of the most powerful ways of 

transmitting values and behaviours to students (Bandura, 1986). As facilitators, teachers 

have the chance to encourage and facilitate the student's learning process rather than just 

acting as an information provider, by acting as mentors. As assessors, teachers have the 

duty to evaluate the student's performance and development along the learning period. As 

planners, teachers have not only to plan the course, but also have to create and develop 

educational strategies, teaching methods, and evaluation procedures. At last, as resource 

developers, teachers have the responsibility to develop the material and resources that 

students need to use in order to acquire the knowledge wanted.  

In addition, according to Oliveira and Ikeda (2007) many schools and teaching 

institutions used SERVQUAL’s instrument (shown in section 2.3.3) in order to measure 

the education service quality. In 1995, Shank, Walker and Hayes developed a study in 

which they evaluated teaching quality based on an adaptation of the SERVQUAL’s 

instrument, where the dimensions were “The knowledge of the teachers”, the “Respect 

towards the students” and the “Physical environment of the university”. In terms of the 

teachers’ knowledge, it was analysed, among others, the teachers’ academic knowledge 

and academic policies and procedures, which is gained through training hours; and the 

capabilities of the teachers in terms of helping and instructing students throughout their 

academic development, which can be identified in teachers with better developed 

curriculums.   

Therefore, due to the high importance of the teacher for the student's performance, 

the aspects that will be analysed are: the teachers' training hours; readiness; and salary, 

since these are areas that impact the most on the teacher's roles.   

 

Sub-dimensions:   

a) Training hours. As training is determined as "the action of teaching a person a particular 

skill to perform their roles effectively and efficiently" (Ali & Hamza, 2018), teachers also 
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need to be trained in order to acquire and/or improve their teaching skills (Noah & 

Olusola, 2015). Also, poor teaching skills can lead to poor student's outcomes (Ali & 

Hamza, 2018). Some researches and studies show the impact of teacher training on 

students' performance, for example Clotfelter, Ladd and Vigdor (2007) and Harris and 

Sass (2011). Therefore, due to the extensive research on the area, this aspect will be 

evaluated to see if the numbers of training hours per teacher will directly influence the 

quality of education in Brazilian public schools.      

b) Readiness (post-graduate degree). The teacher's curriculum plays an important 

role in the education system. It is the curriculum that will guide the lessons that will be 

used by the teacher during his lectures, and will define what the student will learn and 

which kind of information will be shared with the students (Jadhav & Patankar, 2013). 

Also, the curriculum will offer teachers the guidance to develop strategies to better assess 

their students. Therefore, considering the importance given to the academic profile of 

teachers, this will be an aspect to be evaluated and analysed in order to find out if teachers 

with post-graduation degrees impact directly on the quality of education in Brazilian 

public schools.   

c) Salary. According to Cabrera and Webbink (2018), in general, more qualified teachers 

are less likely to choose to work in schools serving children from relatively low social 

classes; higher salaries attract better-qualified professionals; and, as implied before, 

better-qualified teachers lead to better student outcomes. This aspect will also be analysed 

in order to understand if the different salaries among the public schools have impact on 

student's outcome.   

  

The hypotheses regarding the Human Resources are:  

H1: Hours of training, per teacher, directly influence the quality of education outcome 

(IDBE grading)   

H2: Rate of teachers with post-graduate degree directly influences the quality of education 

outcome (IDBE grading)   

H3: The salary of teachers directly influences the quality of education outcome (IDBE 

grading) 
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3.2. Capacity 

 

It has been reported that the capacity of schools can influence students' academic 

performance (Monks & Schmidt, 2010; Bello, Onifade & Yusuf, 2016) therefore, the 

capacity will be evaluated in terms of the average number of students per class (room) 

and per teacher. Additionally, according to Oliveira and Ikeda (2007), the SERVQUAL 

instrument can be used to analyse the education quality through the evaluation of 

Empathy, which translate to the school’s ability of caring and providing individualized 

attention to the students. In other words, it was shown that some studies measured 

Empathy by analysing whether or not teachers give individual attention to students, if 

they help students with their personal problems, if the student can contact the teacher at 

any time, and among others. In this study, in order to measure that, it will be used the 

number of students both per room and per teacher.    

  

Sub-dimensions:  

a) Number of students per room. Large class sizes were observed to have negative impact 

on the student's performance (Adeyemi, 2012). Also, according to Bello, Onifade & 

Yusuf (2016) class sizes can be considered one of the most important factors to have 

influence in student's performance. Oderinde (2003) observed that students that are 

participating on classes with a small number of students, present better results and 

achievements than students in larger classes. Therefore, it is expected to find a correlation 

between the sizes of the classes and student's performance and therefore an effect on the 

IDEB grade, in Brazil.   

 b) Number of students per teacher. Following the same pattern, it is expected that the 

higher the number of students per teacher, the attention given by the teacher to each 

student decreases, eventually affecting the performance of the teacher's roles and, 

therefore, the student's outcomes.  

 

The hypotheses regarding Capacity are:  
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H4: Number of students per room directly influences the quality of education outcome 

(IDBE grading)   

H5: Number of students per teacher directly influences the quality of education outcome 

(IDBE grading)   

 

3.3. Infrastructure 

 

There is no doubt about the fact that the Internet revolutionized the information 

channels and information transfer around the world, especially when it comes to 

education. The wide adoption of computers inside classrooms has changed the 

relationship between teachers and students in term of transmitting knowledge, or in other 

words, the Internet has changed the way of learning in many, if not all, academic areas 

(Weaver, 2000). Therefore, one of the sub dimensions of infrastructure that will be 

analysed in this study will be the number of computers per schools. The other sub 

dimension is related to libraries and study rooms. Studies linked better academic 

achievements with good school library infrastructure and programs; however, libraries 

are often viewed as not essential and usually is the first service to suffer financial cuts 

when funding are reduced (Chan, 2008).  

Shank, Walker and Hayes (1995) adapted SERVQUAL instrument in order to 

analyse infrastructure, based on the dimension of tangibles. According to SERVQUAL, 

tangibles mean the physical facilities and equipment owned by schools and teaching 

institutions, or in other words, does the school have current and modern equipment? Does 

the appearance of the school’s physical equipment is consistent with the type of service 

offered? Are the teaching materials clean and free of errors? And as evaluated in a study 

run by Hughey et al. (2003), do the laboratories contain “state-of-art” computers? These 

studies that used an adaptation of the SERVQUAL instrument, proves that within its 5 

dimensions there are specific features and factors to be measured. In this study, to analyse 

infrastructure, the number of computers and libraries and study rooms will be evaluated.  

  

Sub-dimensions:  
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a) Number of computers. In the past 20 years, there were many researches around the 

usage of computers inside and outside of school and its impact on the students' 

achievements (Angrist & Lavy, 2002; Hedges, Konstantopoulis & Thoreson, 2003; 

Hunley et. al., 2005; Akçay et. al., 2006). However, the findings tend to diverge. Angrist 

and Lavy (2002), for instance, found no influence of the usage of computers for learning 

purpose on the students' outcome of math and reading subjects. Other studies, such as 

from Fuchs and Woessmann (2004), present positive relationships between the usage of 

computers and the students' performance and development. Their finds brought to the 

attention the argument that activities involving technology can retain the students' 

attention for longer periods of time, facilitating the knowledge transmission, which means 

that using computers can influence the quality of education, making it a good quality 

dimension to analyse.    

 b) Number of libraries and study rooms. Libraries and study rooms have shown to 

influence students' performance, since a good library environment was proved to lead to 

more reading and vocabulary growth (Lonsdale, 2003). Also, libraries and study spaces 

can impact positively the student's self-esteem and confidence, at the same time that 

increases their sense of responsibility towards self-learning. With that evidence, the 

number of libraries and study room within schools is expected to influence the students' 

academic performance.    

 

The hypotheses regarding Infrastructure are:  

H6: Number of computers per school directly influences the quality of education outcome 

(IDBE grading)   

H7: Presence of libraries and study rooms directly influences the quality of education 

outcome (IDBE grading) 

 

3.4. Management Practices 

 

Management practices encompass several decisions involving the school program 

and administration. It could be measures related to target setting, performance 
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monitoring, student incentive, and many others. These decisions made by the school 

managers and principals will, at some point, affect the students' learning experiences and 

will influence their final performance (Bohlmark, Gronqvist & Vlachos, 2012). 

Therefore, management practices are important to analyse when it comes to education 

quality service. However, considering the data limitation, the only measures that can be 

analysed are: the usage of nutritionists, the usage of schoolbooks and handouts, and he 

usage of school uniform, which will, therefore, be the sub-dimensions used to measure 

education quality in terms of management practices.   

 

The hypotheses regarding management practices are:  

H8: The usage of nutritionists in school directly influences the quality of education 

outcome (IDBE grading)    

H9: The usage of schoolbooks and handouts directly influences the quality of education 

outcome (IDBE grading)   

H10: The usage of school uniform directly influences the quality of education outcome 

(IDBE grading) 

 

3.5. Final model of education service quality dimensions and sub-dimensions 

 

At last, in Figure 2, a brief model is shown above in order to summarize how the 

ten independent variables represent the process quality and, as a result, they have an 

impact on the final education service quality outcome. 
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FIGURE 2 – Education Service Quality Outcome Model 
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4. METHODOLOGY 

 

In order to develop this study, the book "Educational Research", by Creswell 

(2014), was used as a guideline for research processes. As specified in the book, the very 

first step taken was to identify the research problem, which is to find out the education 

service process dimensions that influence the final service education outcome quality. 

After that, studying the subject became necessary, so a literature review was developed 

and presented previously on section 3. The literature review was written with the help of 

articles, journals, books, and other resources, which were gathered from sources such as 

EBSCOhost. The main key terms used during the research were "service quality", 

"service quality dimensions", "education service", "education service quality", and other 

terms more specific to a deeper research. After the literature review was done, considering 

the quantitative nature of this study, additional data was necessary. A database containing 

information on real numbers involving education service in Brazil was achieved. After an 

initial and superficial exploration of the database, it was possible to develop hypothesis, 

described in section 4. Once the hypotheses were settled and the database treated, the 

multiple linear regression was ready to be calculated. The next step was to choose the 

software. For this paper it was believed that the best software available was the IBM SPSS 

platform, which is an advanced tool for statistical analysis (IBM, n. d.). 

 

4.1. Measures: Independent Variables 

 

The “Indice de Efetividade da Gestão Municipal (IEGM)” – Municipal 

Management Effectiveness Index – is an initiative contemplated by the “Tribunal de 

Contas do Estado de São Paulo” – São Paulo State Court of Auditors. In order to calculate 

the index, the Court consolidates seven different thematic indices into one index, through 

a mathematical model that focuses on the analysis of the infrastructure and the process of 

municipal entities. The objective is to evaluate the effectiveness of public policies and 

activities developed by their managers (IEGM web site, n.d.). The combination of the 

analyses of these seven thematic indexes is meant to evaluate, throughout the time, if the 

strategic objectives of the municipalities were achieved and thus, offer assistance to 
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reaction decisions in order to constantly improve the performance of the Municipal Public 

Administration.   

In order to represent the process quality, this study will use the data from one of 

the seven indexes: Índice Municipal da Educação – Municipal Index of Education, which 

measures the result of Municipal Public Management actions through a series of specific 

requirements related to early childhood education and elementary school, focussing on 

the school’s infrastructures. Within the questionnaire run by the Court, the database used 

contains only the variables connected to the quality of schools. However, since the 

questionnaire changed from 2014 to 2015, the only possible consistent data available is 

from 2015, 2016 and 2017. However, the data from 2017 had many missing values, 

making it impossible for use. Therefore, the data used in the study was regarding the years 

of 2015 and 2016 only.  

In conclusion, the database contains, by municipality, data to calculate the 

following variables: hours of training per teacher, percentage of teachers with bachelor's 

degree, teacher’s monthly salary, number of students per class room, number of students 

per teachers, number of computers, presence of libraries and study rooms, the usage of 

nutritionists, the usage of teaching materials, and usage of uniforms. All these variables 

were used in their logarithm forms, except for the percentage of teacher with bachelor's 

degree, that was kept as percentage; the usage of nutritionists, the usage of teaching 

materials, and usage of uniforms, that was kept as dummy variables with 0 and 1 as 

identification, with 0 being "no" and 1 being "yes". 

 

4.2. Measures: Dependent Variables 

 

In order to represent the education service quality outcome, it was used the Índice 

de Desenvolvimento da Educação Básica (IDEB) – Basic Education Development Index 

-, created by INEP (Instituto Nacional de Estudos e Pesquisas Educacionais Anisio 

Texeira). This index is an indicator with a scale from zero to ten, calculated every two 

years, that synthesizes two equally important concepts for the quality of education: 

approval and average performance of students in Portuguese and Mathematics. The IDEB 

grades are calculated from the school approval data, obtained from the School Census, 
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and the average of performance in three different governmental tests: the INEP, SAEB 

(Sistema de Avaliação da Educação Básica - Basic Education Assessment System) and 

Prova Brasil evaluations. The data available dates from 2007 and on, however, since the 

independent variables are only available from 2015 and 2016, it is only reasonable to use 

the grades from 2015 and 2017. However, in this study, it was decided that only the grades 

from 2017 would be used since the grade from year 2015 might not show effects coming 

from the quality dimensions, since it might not have been time enough for the dimensions 

observed in 2015 to affect the grades in that same year. Therefore, the dependent variable 

used in this study was the logarithm of IDEB 2017 grades. 

 

4.3. Control Variable 

 

The logarithm of the GDP (Gross Domestic Product) per capita of each 

municipality was used as a control variable because it is a phenomenon expected to affect 

the performance of students - municipalities with higher GDPs have better developed 

dimensions of education service quality, which results in students with better grades in 

IDEB tests. Therefore, it is a variable expected to influence both the dependent variable 

and independent variables, but is not the main focus of this research, making it necessary 

to remove its effect from the model. 

 

4.4. Data Treatment 

 

The original database was received as a set of questionnaire answers, which made 

necessary an initial treatment of the data. In other words, initially, the database was an 

Excel sheet in which the first four columns were set as identification such as 

"Municipality", "Year", "Management Region" and "Size", and the remaining columns 

were questions regarding the schools in that specific municipality identified. The first 

thing that was done was to separate the answers according to the category from which the 

question belongs to. The eight categories were: "training hours", "Readiness", "Salary", 

"Number of students per class", "Number of students per teacher", "Number of 

computers", "Presence of libraries", and "Management practices". And then, each 
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category was treated individually in order to calculate the information desired to be used 

as an independent variable in the regression model.  

Within the "Training hours" category, there were two sets of questions: "total 

amount of training hours offered by municipality", identified as A1 for practicality 

purposes, and "total amount of teachers within classrooms per municipality", identified 

as A2, for both 2015 and 2016. The information desired for this variable was the total 

amount of training hours per teacher; therefore, A1 was divided by A2, for both years. 

Then, an average between both years was taken and its logarithm, in order to remove the 

effect of different units between the independent variables that would be then used to run 

the regression model.     

For the "Readiness" category the initial information present in the database was 

both the percentage of teachers with a postgraduate degree of 2015 and 2016, identified 

as A3. Since the information desired for the model was already the rate presented, no 

further calculations were made, except for the average between the years. Also, the 

logarithm was not calculated since this particular variable was in percentage.     

For the "Salary" category, little treatment of the data was necessary, since the data 

given was already the amount of payment, in average, that teachers would receive in each 

municipality, identified as A4. However, in this case, the database only showed 

information from 2016, which didn't represent a big problem, since there were no salary 

readjustments between 2015 and 2016, making it possible to assume that both years have 

the same values. As a final consideration for this variable, it was calculated the logarithm 

of the salary, that would later be used in the regression model.    

In the "Number of students per class" category, there were two sets of information: 

"number of students enrolled per municipality" for 2015 and 2016, identified as A5, and 

"total number of classes per municipality" also for 2015 and 2016, identified as A6. In 

order to get to the information desired - number of students per class -, it was necessary 

to divide A5 by A6 in both years. Then, an average was taken and the logarithm was 

calculated, creating the final variable used in the regression model.   

In the "Number of students per teacher" category, there were three sets of 

information, all for both 2015 and 2016: "number of students enrolled per municipality", 

previously identified as A5, "total amount of teachers within classrooms per 

municipality", previously identified as A2, and "total amount of temporary teachers", 
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identified as A7. The first action was to calculate the total amount of teachers by adding 

A2 and A7, and then, dividing A5 by the result. With this calculation, it was found the 

number of students per teacher, which was the desired variable for this study. Further, 

since we had the number of students per teacher for both 2015 and 2016, the average and 

its logarithm were calculated to later be used in the regression model.     

The "Number of computers" category had two sets of information: "number of 

working computers used for computer classes, in all schools in the municipality" for both 

2015 and 2016, identified as A8, and "number of active schools within the municipality" 

only for the year of 2016, identified as A9. In this case, it was necessary to assume that 

between 2015 and 2016, the amount of schools closing down or new schools opening up, 

within the municipalities, was small enough for the data from 2015 to be irrelevant, 

making it reasonable to use only data from 2016. The calculation made had the objective 

to find out the number of computers per school, therefore, A8 was divided by A9. And, 

as well as for the other variables, the logarithm was also calculated.      

For the category "Number of libraries and study rooms", there were also two sets 

of information: "number of schools within the municipality that has a library inside and/or 

study rooms" for both 2015 and 2016, identified as A10, and "number of active schools 

within the municipality" just for 2016, previously identified as A9. In order to calculate 

the total number of libraries and study rooms, A10 was divided by A9, using only the 

information from 2016 for the same reason explained for the category of "Number of 

computers". And, as a last action, the logarithm of the result was calculated in order to be 

used in the regression model.          

At last, for the "Management practices" category, the information provided in the 

database were in the form of "yes" or "no" questions, only for the year of 2016: "does the 

municipality comply with the menu pre-established by the nutritionist?”, identified as 

A11; "were the teaching materials (books, handouts, etc.) delivered to the students?", 

identified as A12; and "are uniforms mandatory for the students?", identified as A13. 

Since it was only "yes" or "no" values, no calculations were made. The only measure 

taking within this category was to turn every "no" to the number zero, and every "yes" to 

the number one. The three variables were kept as dummy variables.        

At the end, a summary sheet was created containing the following information: 

municipality, the logarithm of GDP per capita, the logarithm of the average of training 
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hours per teacher, the average percentage of teachers with postgraduate degrees, the 

logarithm of teacher's monthly salary, the logarithm of the average number of students 

per class, the logarithm of the average number of students per teacher, the logarithm of 

the number of computers per school, the logarithm of the number of school libraries, and 

three dummy variables regarding nutritionist, teaching materials and uniforms. To this 

summary sheet, it was also added the logarithm of the IDEB grades from 2017, as the 

dependent variable; and it was added the logarithm of the GDP per capita of each 

municipality, as the control variable.     

The final considerations for the summary sheet were to care for missing values, 

errors, and outliers. The decision made regarding of how to repair these issues was to 

exclude completely the municipality that had at least one of them. With an initial data set 

containing 648 municipalities, the final worksheet contained 568 municipalities, meaning 

the exclusion of 80 municipalities from the original database. At the end, this worksheet 

was transferred to the software SPSS (Statistical Package for the Social Sciences), which 

is a software created for management and statistical analysis of social science data, in 

order to run a multiple linear regression of the model. Table 4 presents a summary of the 

data treatment, followed by the respective explanation. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

39 

TABLE 4 – Summary of the Data Treatment 

 

Area Category Information given Code Calculation Information created Final Action

Total amount of training hours 
offered per municipality, both 
for 2015 and 2016

A1

Total amount of teachers within 
classrooms per municipality, 
both for 2015 and 2016

A2

Readiness

Percentage of teachers with a 
postgraduate degree per 
municipality, both for 2015 and 
2016

A3 Nothing to calculate -
Calculate the 

average between 
2015 and 2016

Salary
Monthly salary for teachers per 
municipality, only for the year 
of 2016

A4 Nothing to calculate - Calculate the 
logarithm

Number of students enrolled 
per municipality, both for 2015 
and 2016

A5

Total number of classes per 
municipality, both for 2015 and 
2016

A6

Total amount of teachers within 
classrooms per municipality, 
both for 2015 and 2016

A2

Number of students enrolled 
per municipality, both for 2015 
and 2016

A5

Total amount of temporary 
teachers, both for 2015 and 
2016

A7

Number of working computers 
used for computer classes, in 
all schools in the municipality, 
both for 2015 and 2016

A8

Number of active schools 
within the municipality, only 
for 2016

A9

Number of schools that contain 
libraries and study rooms, for 
both 2015 and 2016

A10

Number of active schools 
within the municipality, only 
for 2016

A9

Number of 
students 

per teacher

Number of 
libraries

Ca
pa

cit
y

(A2 + A7) / A5
Number of students 
per teacher, for both 

2015 and 2016

Calculate the 
average between 

2015 and 2016 and 
calculate the 

logarithm of this 
average

Number of 
computers A8 / A9

Number of computer 
per schools, only for 

2016

Calculate the 
logarithm 

In
fra

str
uc

tu
re

A10 / A9 Number of libraries 
per school

Calculate the 
logarithm 

A1 / A2

Total amount of 
training hours per 

teacher, for both 2015 
and 2016

Calculate the 
average between 

2015 and 2016 and 
calculate the 

logarithm of this 
average

Number of 
students 
per class

A5 / A6
Number of students 
per class, for both 

2015 and 2016

Calculate the 
average between 

2015 and 2016 and 
calculate the 

logarithm of this 
average

H
um

an
 R

es
ou

rc
es

Training 
Hours



 

 

40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nutricionist

Does the municipality comply 
with the menu pre-established 
by the nutritionist?, only for 
2016

A11 Nothing to calculate -
If "no", identify it 

as 0; if "yes", 
identify it as 1

Teaching 
materials

Were the teaching materials 
(books, handouts, etc.) 
delivered to the students?, only 
for 2016

A12 Nothing to calculate -
If "no", identify it 

as 0; if "yes", 
identify it as 2

Uniforms
Are uniforms mandatory for 
the students?, only for 2016

A13 Nothing to calculate -
If "no", identify it 

as 0; if "yes", 
identify it as 3

M
an

ag
em

en
t P

ra
ct

ic
es
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5. RESULTS 

 

5.1. Descriptive Statistics 

 

The main statistics are presented in Table 5. However, it is important to point out 

that in terms of infrastructure, the average number of computer per schools were 

accounted up to 12,5, which cannot be considered representative since many schools had 

zero computers and many schools had more than 200 computers available for the students. 

In addition, in terms of libraries and study rooms, the average was 1.1, even though some 

schools had zero and some had a library and more than one study room. At last, as for the 

grading system from the IDEB analysis, which ranges from 0 to 10, the average 

performance of the students, in 2017, was 6.55 - the highest average since 2007. 

 

TABLE 5 – Descriptive Statistics 

 

 

The correlations are shown in Table 6. The main points are: training hours 

strongly correlates with the IDEB grades from 2017; considering moderate correlation a 

score between 0.30 and 0.70, teacher's salary moderately correlates with PIB per capita; 

number of students per teachers moderately correlates with number of students per class; 

and number of libraries moderately correlates with the numbers of computers. 

 

Variables Average among municipalities
Training Hours per teacher 3.3
Postgraduate percentage 60%
Salary per month R$2.209,26

Number of students per classroom 45
Number of students per teacher 33.7

Number of computers 12.5
Number of libraries and study rooms 1.1
Percentage of schools that use nutritionist 84.7%
Percentage of schools that use teaching materials 90.5%
Percentage of schools that use uniforms 47.4%

Management 
Practices

Human 
Resources

Capacity

Infrastructure
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5.2. Assumptions 

 

In order to analyse whether or not the multiple linear regression is valid and 

doesn't violate the principles of regression, it is necessary to validate some assumptions.   

Sample Size. In theory, the rule is that with a normally distributed dependent variable it 

is needed at least 20 records for each independent variable, but since the database shows 

data from 568 different municipalities, for each variable, sample size is not an important 

concern in this paper.   

Normality of the dependent variable. In order to check if the dependent variable is 

normally distributed, on SPSS is easily done by plotting a histogram and, indeed, the 

dependent variable came out as normally distributed.    

Absence of outliers among the variables. In order to check for outliers, a graph was 

created (Figure 3), and it is possible to see that there are no values that fall outside -4 and 

3, neither for residuals (minimum: -3.443 / maximum: 2.612) or the predicted values 

(minimum: -3.389 / maximum: 2.757). 

 

FIGURE 3 – Scatterplot for Outliers 
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Linear relationship between the independent variables (IV) and dependent variable 

(DV). In order to check if there is a linear relationship between IV and DV, a graph was 

created on SPSS (Figure 4), which shows the obvious linear relation between them.   

 

FIGURE 4 – Model’s Linear Relationship 

 

 

Absence of multicollinearity. In order to check for multicollinearity between the 

independent variables, we need to check the correlations. The rule followed by this study 

is that if the correlation is greater than 0.7, it means that those variables are multicollinear, 

which is not ideal. Therefore, the goal is to get most, if not all, correlations lower than 

0.7. Looking at the correlation table above, there is only one correlation slightly above 

0.7, which is the correlation between IDEB 2017 and training hours. However, since the 

correlation is 0.77, only 0.07 points above, it won’t represent a focus point. In conclusion, 

it is possible to see that there are no multicollinearity effects between the independent 

variables, or in other words, there is no more than one independent variable measuring 

the same phenomenon. 
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5.3. Direct Effects and P-Values 

 

The model was run including all the dependent variables at the same time. The R-

Squared, present in Table 7, shows that the regression model can explain 11.9% of the 

variability of the dependent variable, which proves that there is linear relation between 

the dependent variable and the independent variables. 

 

TABLE 7 – Model Summary 

 

 

Therefore, using the regression results, which are shown in Table 8, the P-Value 

will be analysed in order to determine the statistical significance of the hypothesis 

presented previously. 

 

TABLE 8 – Regression’s Results 

 

 

R R Square Adjusted R Square Std. Error of the Estimate
0.345 0.119 0.102 0.07154

Model

Standardized 
Coefficients

Beta Std. Error Beta t P-Value

Dependent Variable (constant) ß0 1.545 0.106 14.518 0.000

Control Variable PIB per capita ß1 0.010 0.006 0.075 1.716 0.087

Training hours ß2 0.004 0.002 0.072 1.708 0.088
Postgraduate teachers ß3 0.032 0.013 0.102 2.515 0.012
Salary ß4 0.028 0.013 0.094 2.101 0.036

Number of students per class ß5 0.001 0.019 0.002 0.036 0.971
Number of students per teacher ß6 -0,017 0.008 -0,098 -2.190 0.029

Number of computers ß7 0.006 0.002 0.120 2.757 0.006
Number of libraries ß8 0.013 0.006 0.100 2.275 0.023

Nutritionist ß9 0.013 0.008 0.061 1.519 0.129
Teaching Materials and handouts ß10 0.028 0.010 0.108 2.650 0.008
Uniforms ß11 0.005 0.006 0.036 0.861 0.389

Dependent variable: IDEB 2017

Unstandardized 
Coefficients

Humana Resource

Capacity

Infrastructure

Management Practices
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5.3.1. Human Resources 

Considering P-Value < 0.05 as a condition to reject the null hypothesis, as 

observed in Table 8, the variable "Training hours" relies on a P-Value of 0.087, which 

means that the null hypothesis cannot be rejected or, in other words, there is evidence to 

believe that, in contrary of what was expected, training hours does not directly influence 

the quality of education measured by the student's performance in the IDEB grading, 

making it necessary to reject H1.  For the variable "Postgraduate teachers", the P-Value 

is 0.012, lower than 0.05, which means that the sample provides enough evidence to reject 

the null hypothesis and believe that H2 is true and that the rate of teachers with post-

graduate degree directly influences the quality of education measured by the student's 

performance in the IDEB grading. The variable "Salary" also shows a low P-Value of 

0.036, which means that there is enough evidence to not reject H3 and believe that the 

salary of teachers directly influences the quality of education measured by the student's 

performance in the IDEB grading. 

 

5.3.2. Capacity 

The variable "Number of students per class" has a high P-Value of 0.971, meaning 

that there is a strong evidence that the null hypothesis cannot be rejected or, in other 

words, contrary of the initial expectation, the H4 is rejected and the number of students 

per classroom does not directly influence the quality of education measured by the 

student's performance in the IDEB grading. In terms of "Number of students per teacher" 

the P-Value is lower than 0.05, with 0.029. This means that there is enough evidence to 

reject the null hypothesis and accept H5, making it possible to believe that the number of 

students per teacher can directly influence the quality of education, which is measured by 

the student's performance in the IDEB grading.   

 

5.3.3. Infrastructure 

In terms of the infrastructure variables "Number of computers" and "Number of 

libraries", both have low P-Values of 0.006 and 0.023, respectively. Which means that 

for both variables there is enough evidence to reject the null hypothesis and accept both 

H6 and H7. In other words, both the number of computers per school and the number of 
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libraries and study rooms can directly influence the quality of education, which is 

measured by the student's performance in the IDEB grading. 

 

5.3.4. Management Practices 

As for the dummy variables, both the "Usage of nutritionist" and the "Usage of 

Uniforms" present a high P-Value of 0.129 and 0.389, respectively. Which means that 

there is not enough evidence to reject the null hypothesis or, in other words, contrary of 

the initial belief, both H8 and H10 should be rejected and assume that the usage of 

nutritionist and the usage of uniforms does not directly influence the quality of education, 

which is measured by the student's performance in the IDEB grading. At last, for the 

"Usage of teaching materials and handouts", since the P-Value presented is lower than 

0.05 (0.008), it is possible to reject the null hypothesis and accept H9, meaning that there 

is enough evidence to support the theory that the usage of schoolbooks and handouts 

directly influences the quality of education, measured by the student's performance in the 

IDEB grading.    
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6. DISCUSSION 

 

Overall, as shown in Table 9, out of the ten hypothesis proposed by this study, 

four of them were rejected - training hours, number of students per class, the usage of 

nutritionist, and the usage of uniforms -, meaning that differently from what was 

originally expected, these variables do not directly influence the final education service 

outcome that is measured by the IDEB grading. 

 

TABLE 9 – Hypothesis Summary 

 

 

As expected, both the teachers' academic background (postgraduate degree) and 

the salary are shown to have an influence on the final education service outcome quality, 

measured by the IDEB grading. This can be explained by the variables' influence on the 

teachers' capabilities, which translate to a better learning environment and circumstances 

for the students. The number of students per teacher is also shown to be influent to the 

education service outcome. In this case, as evident in the correlation table in section 6, 

there is a negative correlation meaning that the lower the number of students per teacher 

the higher is the IDEB score, possibly meaning that the teacher can better instruct students 

when they have to give attention to fewer of them at the same time. Number of computers 

and number of libraries and study rooms are variables that affect the education service 

quality as well. Computers, access to books and a place to study offer the students better 

learning conditions, which directly translate to better learning progress and, therefore, 

P-Value Hypothesis
Training Hours H1 0.087 Rejected
Postgraduate Percentage H2 0.012 Not Rejected
Salary H3 0.036 Not Rejected
N. of students per class  H4 0.971 Rejected
N. of students per teacher H5 0.029 Not Rejected
N. of computers   H6 0.006 Not Rejected
N. of libraries     H7 0.023 Not Rejected
Nutritionist H8 0.129 Rejected
Teaching materials and handouts    H9 0.008 Not Rejected
Uniforms H10 0.389 Rejected

Dependent Variables
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better test results. The last independent variable to be proven effective towards education 

service quality is the usage of teaching materials and handouts developed by the school's 

teacher team. This is helpful to the students once the teaching method chosen by the 

teachers can be well fitted to the materials used by the students both inside classrooms 

and outside classrooms, which improve the continuity of the learning process also from 

home.    

Training hours, on the other hand, at first, was expected to influence directly the 

education service quality since it has an impact on the teachers' capabilities and their 

teaching model. However, as seen through the multiple linear regression model, training 

hours doesn't offer such influence. The probable reason behind this might be because of 

the lack of training actually given to teachers by municipality. According to Darling-

Hammond, Hyler and Gardner (2017), effective training should not only include 

feedbacks but also a minimum amount of hours, such as 15 to 20 hours. However, the 

data shows that 87% of the municipalities offer the maximum of 5 hours of training per 

teacher, and only 4.2% offer more than 15 hours of training; and the average of training 

hours considering all the 568 municipalities is only 3.8 hours. Therefore, it is possible 

that the data used for this study didn't show enough representativeness for training hours, 

since the municipalities do not invest that much in teacher training.   

  Number of students per class is the second independent variable to be proven not 

an influence for the education service quality. Initially, according to the literature review, 

the number of students would impact on the final IDEB grading since a smaller number 

of students per class would allow a better learning environment for the students. However, 

the multiple linear regression showed no influence. The reasoning behind this could be 

related to teaching methods and infrastructure. Since most Brazilian public schools tend 

to already have somewhat limited space and resources, they try to get the most from what 

they have, which means that their methods and strategies take into consideration bigger 

number of students within classrooms, once they try to maximize their service. Therefore, 

they create teaching approaches and models that are efficient within a range of students. 

The data shows that 92% of the municipalities have classrooms with the number of 

students that varies only 15 from the average (45). In other words, the vast majority of 

municipalities are working between 30 and 60 students per classroom, and only 8% are 

working with lower or higher numbers. It could mean that the schools have teaching 

methods that are effective both for 15 students below than the average and for 15 students 
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above the average, resulting in an apparent lack of influence from the variable "number 

of students per classrooms" on the final education service quality.  

  A last, both the usage of nutritionist and the usage of uniforms were proven to not 

have influence on the IDEB grading - the education service quality. Primarily, these two 

categories were believed to have an impact on the model because they are management 

measures that play a role on students' nutrition and discipline. However, the results show 

how these particular two variables are not related to the education service outcome once, 

perhaps, they don't propose direct influence on students' learning abilities and capabilities, 

neither on the learning environment, therefore, not being representative to the model. 

 

6.1. Contributions 

 

This study presents practical contributions, such as contributions towards policy 

making regarding education systems in Brazil. In other words, it contributes as a guidance 

to which practices and budget allocation are related to students' development and 

improvement. Although more research is required, the results gathered from this study 

suggest that the main areas of importance to student development are teachers' 

background and salary, the number of students per teacher, school infrastructure 

(computers, libraries and study rooms), and study materials. This is particularly relevant 

for schools and educational institutions that rely on low budget and can't afford to 

misallocate their sources in students' improvement efforts and initiatives. 

In terms of human resource, the results present in this study can assist managers 

during the decision regarding the academic staff and how they should handle their 

teachers. As it was seen, investing in training hours does not result in a better quality of 

the education service, since it does not improve the student’s performance in evaluation 

tests. Instead, managers can use that energy and resources to focus on choosing teachers 

with a more developed academic background, once having a postgraduation degree was 

shown to be beneficial, and being prone to invest more into higher salaries, enriching the 

teachers’ performance and motivation.    

In terms of capacity, instead of trying to insert as many students as possible per 

classroom or trying to create a teaching environment with less students to improve 
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learning quality, managers should not focus so much in space capacity but teachers’ 

capacity. In other words, managers should make sure that the number of students per 

teacher is enough for all students to receive the proper attention from their professor, and 

that the educator is not overwhelmed by the number of students to the point where he 

cannot perform his job properly. In that sense, putting one more teacher or assistant in 

classrooms, to support the lessons and the students could be a valid investment.    

 In terms of infrastructure, when managers have scarce financial resources, which 

is the issue with many Brazilian public schools, they have to be assertive towards where 

they will invest their money. As found out in this paper, computers, libraries and study 

rooms are shown to be effective school possessions to improve students’ performance 

and accomplishments. Therefore, administrators should use this information to justify 

investing in these areas of the school infrastructure when the students’ performance is in 

their best interest.   

 At last, in terms of management practices, there are many choices that with no 

doubt make a school a better institution, but the one that impacts on a student’s 

performance, according to the results in this study, is the usage of teaching materials and 

handouts. With this information in mind, managers should invest in the usage of self-

printed materials to assist on the classes, lessons, and homework, instead of using only 

academic books. That way, the teacher can be flexible in terms of what to teach, which 

order of the subjects to teach and how to teach it, without depending completely on 

preexistent books.  

In conclusion, this paper offers specific areas of valid enhancement and 

investment choices when school managers are looking for improving their learning 

environment and, as consequence, their students’ performance.     

 

6.2. Limitations 

 

This study also presents some limitations. The first one is related to data and time. 

The database used on this study had information on municipalities for both 2015 and 

2016, and the IDEB grading, which represents the education quality outcome, was from 

2015 and 2017. This time difference can represent a limitation for two main reasons. One, 
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using municipality information from 2015 against the IDEB grading from 2015 could 

generate results that would misrepresent reality since the measures and investments done 

within schools during the year of 2015 might not have had time to affect the student's 

results during the IDEB tests at the end of that same year. The second reason is that using 

only the municipality information from 2016 against the grading from 2017 would make 

sense since, theoretically, all students enrolled in 2016 would end up having to do the test 

in 2017. However, it would exclude the influence from measures taken prior to 2016, 

which led to the calculation of the average between 2015 and 2016, and the average of 

the IDEB grading from 2015 and 2017 as well. And, as any other average, the results are 

an approximation of the reality and not the exact phenomenon itself. In addition, still 

regarding data and time, the fact that the database only goes as far as 2015 in the past, it 

was not possible to map out historical patterns, which contributes to a less enriched 

analysis about the subject.   

The other limitation is regarding the fact that some results might be biased. Since 

the education service has many other variables that are not represented in this study, 

which can also explain the R-Squared of 11.9%, which can be considered relatively low. 

A greater amount of independent variables or a different set of variables could result in a 

higher R-Square, or in other words, a model that explains a higher percentage of the 

variability of the dependent variable. For instance, management practices include many 

more initiatives than just nutritionist, teaching materials and uniforms. But the lack of 

information about it within the municipalities limited the analysis around the category.    

Regarding the independent variables, this study does not necessarily explain the 

reason behind the influence of the independent variables on the dependent variable, it can 

only explain as far as the literature review can. However, there are other reasons to why 

the phenomena exist. For instance, regarding the human resources (the teachers' academic 

background and salary), it was possible to see how these variables influence positively 

on the education service outcome. The explanation taken from the literature review was 

that higher salaries attract better-qualified teachers, but could it be true that higher salaries 

also make teacher put more effort into his work, which would improve students’ 

performance as well? This kind of reasoning is not explored within this study, and also 

the reasoning found through the literature review is neither proved nor denied. Another 

example is the number of computers and libraries and study rooms. This study found that 

the number of these variables have an influence on the students' outcome. However, the 
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number by students is not calculated, which means that it is not possible to know how 

accessible these resources are to the students, which makes it hard to tell with confidence 

that the reason why these resources influence the education service quality is in fact 

because the students take advantage of these resources or if it is because of another reason.    

At last, another limitation to the study is regarding the dependent variable - the 

IDEB grading. Since it is a grading system done every two years, based on tests that are 

different every time, it is difficult to assure consistency regarding the level of difficulty 

of the questions presented on the tests, which could be a limitation easily solved with 

historical data. However, since both the data about the municipalities is from only one 

specific point in time, as well as the IDEB grading, this limitation doesn't represent a big 

restraint. In addition, IDEB might not be the best measurement to represent student’s 

performance, and hence, might not be the best to represent the quality of the education 

service. According to Fernandes et. al. (2018), the way schools prepare their students for 

external tests and evaluation points out the relevance that assessments as IDEB has been 

gaining in the country. However, the investments that the schools put into preparing the 

students for these tests compromises the evaluation of teaching performance and, hence, 

the quality of the education service. The consequence is that it can result in lagging 

teaching since the main concern might lie in achieving good results in the tests applied 

by the government, and not necessarily in the students’ real leaning experience, which 

makes the IDEB a questionable measurement of quality.       

 

6.3. Directions for Future Research 

 

Much progress has been made in the area of service quality, however research on 

education service quality is still not as explored. Given the results and limitations of this 

study, future research can further explore other variables that are related to the final 

education service quality outcome, describing more processes and developing a model 

with a higher percentage of variance of the dependent variable explained. Or, if not with 

the intent of finding new variables, future research could focus on exploring the reasoning 

behind the results found in this study, in other words, develop prof and explanation to 

why and how the variables directly affect the IDEB grades, since the reasoning in this 

paper is only a reproduction of was found during the literature review. Moreover, since 
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this paper only had information on municipalities from the state of São Paulo, in Brazil, 

it could be interesting to do the same research using municipalities from other states. São 

Paulo is one of the richest and well-developed states in Brazil, which means that maybe 

completely different results would come up in a research using data from other states, 

once different states might require different focus of investments and capital reallocation. 
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