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Abstract

One of the most widely researched questions about higher education focuses on
exposing paths that lead to academic success. This dissertation provides a tool aligned
with the scientific contributions to the concept of success in higher education, as well as
the implementation of a system capable of automatic generation of SQL queries based on
high level constraints. It includes the use of students' data contained in the ISCTE-IUL
University Fénix system in a web application, to assist analyzes and researches. Providing
relevant data for consultation can offer a differentiated explanation of the pathways of
success in higher education and identify problems and failures to support more effective
intervention measures later.

Keywords — Higher education, academic success, information systems, data presentation,
web application.
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Resumo

Uma das questdes mais discutidas sobre ensino superior foca a descoberta de
caminhos e padrdes que levem ao sucesso académico. Esta dissertacdo fornece uma
ferramenta alinhada com as contribui¢des cientificas em relacdo ao conceito de sucesso
no ensino superior, bem como a implementacdo de um sistema capaz de gerar
automaticamente consultas SQL com base em restri¢des de alto nivel. Inclui o uso dos
dados dos alunos contidos no sistema Fénix da Universidade ISCTE-IUL numa aplicacéo
web, de forma a auxiliar analises e investigacfes. Ao disponibilizar dados relevantes para
consulta, pode fornecer uma explicacao diferenciada dos caminhos de sucesso no ensino
superior, bem como identificar problemas e falhas, para apoiar medidas de intervengéo
mais eficazes posteriormente.

Palavras-chave — Ensino superior, sucesso académico, sistemas de informacéo,
apresentacdo de dados, aplicacdo web.
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Chapter 1 — Introduction
1.1. Motivation

Studies concerned in finding hypotheses to produce contexts that favor student
success represents increasingly important subject, especially for countries committed in
improving the efficiency of their own higher education institutions (York et al., 2015;
Kuh et al., 2006; Kolster & Kaiser, 2015).

In order to deal with the pressures of answerability in higher education, particularly
in the areas of improving student learning outcomes, information technology (IT) could
be a key tool to help researchers finding ways to establishing and enrich strategies and
policies that promote success at institutional’ bodies through academic data analyzes
(Campbell et al., 2007).

Normally, much of the practical studies are usually based on data analysis. Plentiful
amount of the information is provided by statistical databases and through surveys.

Although there are international and national statistical platforms that provides data
for study, currently there is no exclusive platform for ISCTE-IUL that allows a user to
analyze internal academic registries.

The existing academic data from Fénix contains highly relevant student information
that can be used as study tools to reveal patterns that lead to academic success/failure.

As there is a core of ISCTE-IUL researchers concerned with reducing school failure
and dropout in education, correspondingly, there is also a countless purpose for creating
a platform for academic data consultation for better internal study performance.

1.2. Context

According to a study about Portuguese reality (Martins, et al. 2017), the participation
of students in Portugal’s higher education has been increasing progressively and
therefore, the graduate opportunities have multiplied. One of the most widely research
issue on higher education relates to expose paths that lead to academic success (York et
al., 2015). Currently, “society requires more and better educated people (to be delivered
by higher education systems) as the basic driving force for the further sustainable
development of the knowledge society” (Kolster & Kaiser, 2015: p.4). Improving student
success is a subject that remains a concern of governments, education policymakers,
institutional leaders (rectors and principals), practitioners and researchers (Kahu &
Nelson, 2018). The vast amount of studies is connected to the global valuation movement
and increasing pressures for institutions to evidence student learning and development
(York et al., 2015). The concern is common: “Drop-out rates have to be reduced, time to
degree has to be shortened and the quality of the graduates should be maintained, or even
improved” (Kolster & Kaiser, 2015: p.4).

Briefly and deduced from some documents (Kuh et al., 2006; York et al., 2015), part
of this sort of studies normally consists of: reading relevant bibliographical research and
synthesizing content; defining which results and which indicators, duly framed, allow to
measure success; ldentifying a general concept of academic success or state a position on
the term and then design conceptual models/frameworks, in order to establish a wide
standpoint.
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According to what is approach at some studies, to assay a theoretical perspective, it
IS necessary to require data that correspond to academic success indicators, to measure
them and later, and if possible, to reach conclusions (eg. Martins, et al. 2017). Typically,
much of the data are usually provided by statistical databases and through surveys. There
are multiple platforms that deliver information related to education whose mission is to
ensure statistical production and analysis, both nationally as well as internationally.
However, there is no system that allows an easy consultation of data at the internal level
of the ISCTE-IUL University.

It is well known that information systems have now become an essential part of the
education sector in several universities (Campbell et al., 2007; Delavari, 2008). This
factor leads to a rise in the capability to assemble, offer, and represent a massive quantity
of data about the whole constitution of the institutional body and its interactions with
educational systems. So, the responsibility to manage, maintain, integrate large volumes
of data has significantly increased for academic institutions (Lotsari et al., 2014; Daud et
al., 2017).

The Fénix service typifies a good example of how more and more web technologies
represents an integral part of education field and how they have a large positive impact
of use. This system grants, through ISCTE-IUL certified users (students, teachers, staff
and candidates) a variety of services and features that are present in the daily life of all
those who study or work in this institution (Fénix ISCTE-IUL, n.d.). As such, it has the
registration of all students who enrolled the ISCTE-IUL university. Which at the eyes of
a researcher translates into an invaluable asset of highly relevant student information that
can be used as study tools to reveal patterns (Lotsari et al., 2014).

The existence of an academic research domain in ISCTE-IUL that is fairly interested
in carrying out studies that reveal responsible factors for student success and failure,
validates and justifies the creation of an internal platform that provides academic
information. By reusing the content implanted in Fénix database it is possible to establish
the provision of an interface that contains information which allows different visions and
points of interest in the way of sorting the data. So, at the first place, it is necessary to
understand from the researchers’ sights what are the platform requirements.

However, developing a platform whose goal is to create new perspectives for
visualizing and analyzing data also means that ethics/privacy issues will raise.
Guaranteeing and safeguarding the privacy of all those whose information is collected
and exposed is extremely necessary and important (Piety et al., 2014). Therefore, one of
the core parts of the conception is to sculpt the data in order to normalize and anonymize
them according to the policies in force that establish rules on the processing/treatment of
personal data relating to people in EU (GDPR - General Data Protection Regulation,
2016).

1.3. Research Question

The research question of this dissertation is:

e s it possible to develop a platform that provides data stored in Fénix system and
supports different definitions of academic success?
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1.4. Objetive

The approach involves the following main objective:

Providing an easy-to-use and flexible platform that without imposing a single
definition of success provides the data that supports most definitions.

1.5. Research Method

The research method used in this project is based in the design science research
methodology process model (Peffers et al., 2007), and is structured as follows:

1. Problem identification and motivation

—

2. Define obiectives & requirements gathering |

\_+

3. Desian & development |

—

4., System demonstration & tests |

\_+

! 5. Evaluation |

\_+

| 6. Communication |

Figure 1.1- Research method

The first procedure seeks to identify the research problem and to establish a
motivation for the design of the product.

The second step refers to deducing the objectives of the product in response to the
problem, and also gather requirements for product design.

In the third process, all desired features will be determined, including the system
architecture, and the elements that will constitute the final product will be
developed and implemented.

In the fourth step, a set of tests will be performed in order to simulate the usability
of the product in several scenarios of the problem.

The fifth process is the phase where is made a product comparison with all initial
requirements. In turn, it is the phase in which the product will be evaluated
according to the objectives previously stipulated and will be measured its usability
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and effectiveness in resolving the problem. Points 3, 4 and 5 are cyclical and only
when all product requirements are met does the process proceed to point 6.

In the sixth process, practical work is concluded and will be communicated how
the design and implementation was performed, as well as the usability and
efficiency of the product in response to the problem.
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Chapter 2 — State of art

2.1. Theoretical Perspectives, Definitions, Indicators

This chapter aims to introduce and synthesize some concepts, indicators and
measures, as well as some central theoretical perspectives about academic success, based
on literature review.

2.1.1. What is academic success?

“What is academic success?”” A complex question that many researchers try to answer.
However, even “researchers hesitate to define what constitutes student success. The term
has been applied with increasing frequency as a catchall phrase encompassing numerous
student outcomes” (York et al., 2015: p.1). According to the same study, York et al.
(2015), also mentioned that “ambiguity associated with the definition of academic success
is partially attributed to its inherently perspectival nature. Varying constituents view
success, and thereby academic success, differently” (p.1).

So, is it possible to come up with a single and generic definition of academic success?
It is considered as an abstract term, there are multiple views and interpretations about
what success is. That’s why some authors attribute the definition of success, in many
ways, as subjective. For some people only the above-average results can be considered as
success while perhaps for others a bare pass should be sufficient (Nystrom et al., 2018).

However, although there is no consensus, it is a field of study that remains in
development, and the proof is that the definitions and models related to the term academic
success continue to emerge (York et al., 2015).

Perrenoud (2013) affirmed that the idea of school success is currently understood in
two senses, in which the first one in a very general way is associated to the performance
of students: those who meet the norms of school excellence and progress in the course
succeed. Secondly, that school success ends up designating the success of an
establishment or a school system. Therefore, Perrenoud (2013) identifies that there is a
relationship between these two levels of success. And as far as this view is concerned, R.
Levitz and L. Noel (1998) have argued that universities have acknowledged that the
success of a student and the success of an institution are attached.

But not all perspectives suggest the same definitions. Kuh et al. (2006: p.5-6), cited
that student success can “be defined using traditional measures of academic achievement,
such as scores on standardized college entry exams, college grades, and credit hours
earned in consecutive terms, which represent progress toward the degree”, and “is also
linked with a plethora of desired student and personal development outcomes that confer
benefits on individuals and society.

However, one of the most used conceptions is based on the principle that the decisive
indicator of student success is the achievement of the degree (Kuh et al., 2006; Tinto &
Pusser, 2006).

Kuh et al. (2006) aimed to summarize relevant literature and submit a general
definition of student success. The report appropriately recognizes that students arrive at
their university experiences with a background of prior characteristics and at the same
time there are experiences, pedagogies, and contexts that may have measurable effects on
student’s academic success. Within the scope of the report’s objective the authors
synthesize the definition of student success as: “academic achievement, engagement in
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educationally purposeful activities, satisfaction, acquisition of desired knowledge, skills
and competencies, persistence, attainment of educational objectives, and post-college
performance” (Kuh et al., 2006: p.7). York et al., (2015) based on the literature review,
found the student success and academic success concepts used interchangeably. York et
al. (2015) stated that the term academic success works as a vague concept that
incorporates a wide-ranging educational outcome and then suggested a model of
academic success and a “theoretically grounded definition of academic success that is
made up of six components: academic achievement, satisfaction, acquisition of skills and
competencies, persistence, attainment of learning objectives, and career success” (p.9).

In the absence of agreement, the wide use of the term ends up limiting intervention
actions by educational systems, which are intended to increase institutional effectiveness.
Since researchers and administrators do not have the capacity to clearly examine
academic success, they are unable to provide any kind of resources and actions (York et
al., 2015). Tinto & Pusser (2006: p.8), about this cloudy and wide term, have stated that:
“our discussion leaves open, for the moment, the definition of success other than to imply
that without learning there is no success and, at a minimum, success implies successful
learning in the classroom”.

Improving the efficiency of higher education institutions and consequently improving
student success remains a concern of education policymakers and all those involved in
the education system (York et al., 2015; Kuh et al., 2006; Kolster & Kaiser, 2015; Kahu
& Nelson, 2018). The large number of attempts related to the search for models that lead
to the success of the student is in turn linked to the pressures for institutions to evidence
better students’ learning. However, based on literary review it is possible to verify that
many of the studies carried out are not generalizable to a single definition of success
because the only relate to a part of a rather vast construct (York et al., 2015).

The study must be carried out and the needs must be fulfilled. That’s why over the
time, deduced from some reports, many authors have been presenting or stating the
definition of success based of relevant indicators to measure it. Which in general
translates into associate indicators and represent them in the shape of a conceptual model
framed in a theoretical perspective (Tinto, 1975; Kuh et al., 2006; York et al., 2015).

2.1.2. Indicators

There is an extensive literature problematic about indicators, which lies in defining
the term itself. It is easy to find several definitions but not a consensus among
interpretations (Johnstone, 1976).

2.1.2.1. Educational Indicators

From the meaning of indicator, it is possible to suggest at least, that the indicators

are information corresponding to measurement scales that identifies quantifiable relations
or state, of the characteristic that it is intended to study (Johnstone, 1981).
In turn, further deepening the meaning, an educational indicator points to the extension
of some identified aspects of education. In other words, educational indicators can be
defined as features which the goal resides in pointing to general aspects of an educational
system (Johnstone, 1981).

The concept of indicator framed in the educational field outcomes in the definition
of an educational indicator as a statistic that discloses the accomplishment performance

6
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or welfare of the educational system (Oakes, 1986). For a statistic to be an indicator, it
must have a standard against which it can be judged. Indicators must meet certain
substantive and technical standards that define the kind of information they should
provide and the features they should measure” (Oakes, 1986: p.7).

In a way, higher education institutions are also responsible for inspiring a sustainable
evolution of knowledge to societies, whose impact mirrors on country’s development
(Kolster & Kaiser, 2015). Therefore, educational indicators play a very important role in
the analysis of the educational sector bodies and, for the purpose of identifying systems’
weaknesses, to allow better implementation efforts. Synthesizing, studies evince the
importance of performance indicator as the base of quality improvement tool for
educational domain (Johnstone, 1976; Oakes, 1986; Selden, 1994; Ogawa & Collom,
1998).

The educational indicator term in the scope of academic success, such as the
indicator definition, is an element that reveal the performance of the appropriated aspects
to the study of academic success. Gradually have emerged additional aspects of student
success, which represents new dimensions and changes on ordinary success indicators
(Kuh et al., 2006). As previously mentioned, according to what Kuh et al., (2006) and
Tinto & Pusser, (2006) cited, various consider the accomplishment of the degree as the
decisive indicator of student success. However, there are more settled success indicators
based up on authors opinion’s, a few examples are: academic achievement (e.g.
Grades/GPA), persistence (e.g. Retention and completion rate), pre-college experiences
(e.g. Gender, race and ethnicity), post college performance (e.g. Employment rates),
satisfaction, etc. (Kuh et al., 2006, York et al. 2015).

Normally, when evaluating the body of higher education institutions, an indicator
does not come as isolated measure, but rather in systems of indicators that represent a
relationship between different aspects. Simply put, indicators are settled for each element
and the indicator system permits to establish relations between distinct elements (Oakes,
1986). The assortment of indicators represents the indicator system (Ogawa & Collom,
1998). Summarizing, “as a whole, indicator systems can be considered as a representation
of educational systems which enables data presentation, the monitoring of key
components, and recommendations for policy modifications” (Ogawa & Collom, 1998:

p.9).

2.1.2.2. Models and Frameworks as guides for indicators systems

Based upon literature review, quite often, indicator systems are grounded on a
conceptual models or frameworks, in order to realize which indicators are relevant to the
study (Oakes, 1986; Ogawa & Collom, 1998).

Assuming that education systems are clear and measurable, a model allows
researchers to identify which major components to measure in education, as well as to
include theoretical relationships among the elements. Generally, the approach of the
model is denser, complex, and aims to expose/highlight areas that require intervention or
provide evidences into the targeted study’s range (Ogawa & Collom, 1998).

The models are widely used and consistent, however, many researchers suggest,
alternatively, to construct indicator systems through frameworks. Which are represented
as simple structures to form educational areas of interest (Ogawa & Collom, 1998).

While implementing a framework, similarly to the models, it is still able to establish
the key elements of interest. The difference lies on the simplicity of the structures,
because frameworks do not typically infer relations between the distinct elements and

7
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also are not as likely to request contributory use of the outcomes (Ogawa & Collom,
1998). “Since frameworks are not attempts to build a comprehensive map of the
educational system, the data derived from them are more likely to inform discussion
rather than prescribe a remedy” (Ogawa & Collom, 1998).

2.1.3. Review of Developed conceptual models

As has been previously mentioned, throughout the times, associated with the
attempts to promote better conditions that leads to academic success, several researchers
have carried out reports approaching measures, and conceived theoretical perspectives
(Kuh et al. 2006; Tinto & Pusser, 2006; York et al. 2015; Kahu & Nelson, 2018).

A conception will be exposed in the follow-up of the report, not as the main one, but
instead, as a good approach that not only constitutes a well-founded example of a
theoretical frame that highlights the significant elements to measure success according to
the author’s view but is also easily moldable to real scenarios.

2.1.3.1. York, Travis et al. (2015)

Going to the heart of the matter, Travis York, Charles Gibson, and Susan Rankin
(2015), suggest an overall broad definition of the term academic success. The authors
carried out extensive bibliographic research, to realize the usage of the term in higher
education. The definitions, considered by the authors as the main ones, were conceptually
judged using Alexander Astin's model Inputs-Environment-Outcomes (1991), which
ultimately lead to the submission of a revised wide-range meaning and a new conceptual
model of academic success.

York et al. (2015) considered I-E-O as the theoretical basis of this study, since it
allows the identification of academic success as an outcome and establishes the definition
of academic success composed by aspects entitled as inputs or environment.

Therefore, an initial structure emerges (figure 2.1), based on Astin's I-E-O model
and literature review prior to this research, which represents, in part, the changes that
occurred during the proposal of the term.

ENVIRONMENT

Student
Learning

Figure 2.1- Initial framework, York et al. (2015)

This initial framework of academic success is comprised of persistence and
retention, attainment of skills/knowledge/competencies and academic achievement.
Persistence and Retention are contained as a measure of students’ academic progress,
where persistence states to degree completion, and retention refers to the capacity of an

8
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institution to retain students over through their academic course. The student learning is
counted in to represent related to program learning outcomes, including cognitive,
socialization and affective skills. And finally, the academic achievements as indicators
that measure the quality of students’ academic work, like grades or grade point average.

Nevertheless, in the opinion of the authors the structure is basic, vague, as it does
not meet all the conditions to define academic success. So, the next step, as previously
mentioned, goes by adding the literature review to substantiate the perspective.

After completing the review process, the report by Kuh et al. (2006) presented a
more wide-ranging definition of academic success, and consequently, became one of the
authors’ study focus, to analyze this interpretation in relation to others previously revised.

In the analysis, the authors establish theoretical critiques in the report by Kuh et
al. (2006), and subsequently promote a solid definition that easily fits into an academic
success model (figure 2.2), not only demonstrative in the literature, but also suitable for
educational research.

Job T -
Attainment reel A de
\ Rates Satisfaction '\_GH:QUUB .
; N Achievement:
Tumover
(Proxy)

Career

@ Success

Advancement Occupational
Expectations N

= ETS
Proficiency
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@ _ Outcomes.
\\‘—,/v % o~

Figure 2.2- Final framework, York et al. (2015)

According to the authors’ interpretation, the definition of academic success lies in
the set of academic achievement, satisfaction, acquisition of skills and competencies,
persistence, attainment of learning outcomes, and post-university performance (more
specifically, career success). In the figure 2.2, it is possible to perceive the whole models’
structure, the different branches and corresponding measurement elements.

York et al. (2015), included academic achievements as an indicator of students’
academic performance, and distinguished this parameter from attainment of learning and
acquisition of skills and competencies. Although the authors have assumed that both are
related, in the sense that academic performance should be a direct result of learning and
acquiring skills and abilities, academic achievement does not inevitably capture students'
learning. Therefore, it makes sense to have three distinct branches, in which each presents
the respective measurements. The measures presented by the authors to academic
achievement are the grades or GPA.
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In the following, York et al. (2015) notice that there are also quite considerable
resemblances between attainment of learning outcomes and acquisition of skills and
competencies, making it difficult to distinguish contextually between these two branches
in this model. The authors argue that both can be measured over the course and
institutional level, and normally, course tasks and assessments are the primary incomes
of measuring these elements at the course level.

Although according to the authors, the literature reviewed on the theoretical
distinction between these two indicators is scarce, York et al. (2015) consider that it is
still better to split them. Regarding to attainment learning outcomes, embedded elements
tend to represent cognitive skills and knowledge. And, in the case of the acquisition of
skills and competencies, the incorporated measures are directed on capturing the affective
development.

Another indicator presented in this model is satisfaction, although the authors
argue that it is not a component of academic success, it is an indicator that captures
perceptions of institutional adequacy, acclimatization to the learning environment or
achievement of students' goals. In other words, it refers to important aspects of the
student's condition within the institutional context, which in turn affect his ability to
succeed academically.

Thus, satisfaction offers a measure for contextual aspects, which fit as necessary
for the learning environment, as well as, requirements for academic success. According
to the literature the authors disclose satisfaction measurements through nationally
available institutional surveys or course evaluation (e.g. Course experience
questionnaire).

Persistence is another suggested indicator because it aims to represent the ongoing
progression of students in an academic degree and can capture students' individual
academic goals in various study programs and in various institutional contexts. In
summary, it is included in this model of academic success by York et al. (2015), to capture
the motivation, focus and progression needed to enable students to complete a study plan.
Therefore, the measurements used for persistence are retention between years of
university, and degree attainment rates.

Finally, the last indicator is related to post-university performance and is called
career success. As the name suggests, it aims to provide information on student
performance after attending higher education. The authors, based on other documents,
argue that this is divided into two forms of measurement: extrinsic and intrinsic. In which
first, respectively, concerns aspects such as job acquisition rates, salaries. While the
second, provides measures of career satisfaction, and achievement of professional goals.

In conclusion, despite knowing that the definition of the term academic success is
inevitably broad and quite complex, the authors have succeeded in forming a theoretically
substantiated definition of academic success. As previously mentioned, after the
contextualization of all terms and respective measurement elements introduced in this
model suggested by York et al. (2015), it is clear that this model is demonstrative in the
literature, as well as, suitable for educational research.

2.2. Using Data to Improve Academic Success Studies

There were times in education, where data did not usually have a position in relation
to analysis and decision-making (Earl, 2005). Not only the data related to educational
institutions were few, but the ones that existed were difficult to manage, change, and to
enable meaningful cohorts between datasets (Matters, 2006).
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Currently, due to the technological advances related to collect, share, and represent

vast amounts of information that have been taking place, there has been a vast increase
of information. Thus, the extensive use of data to settle improvement plan policies and
for decision making, is conceivable (Earl, 2005; Matters, 2006).
According to Earl (2005), “data provide tools for the investigation necessary to plan
appropriate and focused improvement strategies. Synthesizing and organizing data in
different ways stimulates reflection and conjecture about the nature of the problem under
consideration. Over time, this process gives rise to defensible plans for changes” (p:7).
Directing the focus to the Education sector, a wide diversity of data can be captured linked
to the learning context (Matters, 2006).

2.2.1. Academic Information systems

Presently, information systems represent a crucial part of the education area in
quite a lot of universities. In the sense that academic systems have produced an extensive
data collection that correspond to almost the entire of institution’s information (Campbell
et al., 2007; Delavari et al., 2008; VVoorhees & Cooper, 2014).

The massive increase of data that pertains to the whole composition of the
institutional body and its interactions with the educational systems, promotes accordingly,
a significantly increase of the responsibility to manage and integrate huge volumes of
data for academic institutions (Lotsari et al., 2014; Daud et al., 2017).

It also happens that in the scope of investigation this abundance of data translates into a
priceless asset of highly relevant student information, that can be used as study tools to
reveal patterns (Lotsari et al., 2014).

According to Earl (2005), although having data is a great start, this is not enough.
Under these circumstances, higher education institutions need to go beyond “data-rich to
being information-rich and knowledge-rich as well” (p.8). The process of knowledge
formation results from the organization and contextualization of information. In turn,
relating and giving meaning to information generates knowledge to act properly (Earl,
2005).

However, initially, it is essential to recognize that for universities it is not a
common practice to use own data in such ways. Neither all applicable data are collected
by institutions, and the existing ones are often not collected for specific study purposes
(Gonzélez, 2009). Therefore, “in the colleges’ efforts to increase student success, it
became clear that it was necessary for everyone to understand the types of data needed
and exactly how such data was to be used” (Gonzélez, 2009: p.2).

According to Lorna Earl (2005: p.9), “The challenges come in deciding what data
are appropriate and useful for their purposes, ensuring the quality of the data and doing
the kinds of analyzes and interpretations that will help them make sense of the data”.
Implicitly associated with the value that the data can possess, lies a judgment in the
selection of data according to its quality, the organization of the information, as well as,
reflection on the results and application of measures with knowledge (Earl, 2005).

In order to establish where to find data, it is important to match planning goals to
indicators categories and, subsequently, from indicators sorts to potential data sources
(Earl, 2005).

Lorna Earl (2005), listed nine indicators categories (table 2.1), through a
conference with PowerPoint slides, which might be used as a path to data sources.
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Indicators Categories

Student/community Demographics

Physical Plant

Student Achievement

School and Teacher Demographics

School Culture

Teaching and Assessment Practices

Programs
Student attitudes

Parent Involvement and Support

Table 2.1- Indicators categories, Lorna Earl (2005)

A Step for Academic Success— ISCTE-IUL

Gabrielle Matters (2006), based on Earl’s (2005) classification, proposed a table
(table 2.2) where is jointed links between sources of data and locations of datasets
(according to the input-process-output model in the student-learning environment).
Which in turn, in the author's perspective, after having established a purpose of study, it’s
an asset to help in the decision of which data to collect.

Data source Potential source of data Data point
Attendance Input
Enrollment Input
Grade level Input
Student Ethnicity Input
demographics Sex Input
Firs language Input
Health Issues Input
Socioeconomic status Input
Standardized, norm-referenced, criterion-referenced tests Output
Questioning in class Output
Performance and standards-based assessments Output
Student : :
achievement Teacher-made tests, prOJegts, quizzes Output
Teachers’ observations Output
Grades and grade-point-averages Output
Student work Output

Teaching and
assessment
practices

Instructional and learning strategies

Student-learning process

Instructional time and environment

Student-learning process

Organization of instructional components

Student-learning process

Assessment practices

Student-learning process

Classroom management philosophies

Student-learning process

Item banks

Student-learning process

Parent opinions
and behaviors

Parent perceptions

Output

Parent involvement in the school

Student-learning process

Parent support of student learning

Student-learning process

School culture

Relationship between educators

Student-learning process

Relationship between students and educators

Student-learning process

Beliefs about learning and teaching

Student-learning process

Professional development

Student-learning process

Background Input

Interests Input

Staff demographics Qualifications Input
Sex Input

Ethnicity Input

Programs

Program descriptions

Student-learning process

Course outlines

Student-learning process

Special programs

Student-learning process
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Computers Input

Textbooks Input

Resources and Software Input
materials Workbooks Input
At supplies Input

Musical Instruments Input

. Configuration of space Input
AR [IE Playground Input

Table 2.2- Sources of data and locations of datasets, Gabrielle Matters (2006)

With regard to higher education, when establishing a purpose in the context of
academic success, what data have been relevant to be collected?

2.2.1. Variables used in academic success case studies

Using some documents as reference, performed by Qasem A. Al-Radaideh et al.
(2006), Martins et al. (2017), Edin Osmanbegovi¢ & Mirza Sulji¢ (2012), T. York et al.
(2015), and Aboma Olani (2009), in which the analysis of certain variables was achieved
to measure or predict academic success, it was conceivable to establish a synthesized list.

Even though that there are more variables contained in other studies, and suitable
to other authors' prospects, this table does not have the function of representing all the
variables that can be applied, as well as, does not aim to make a direct comparison, due
to the different insights in the origin of the variables. But instead, for exposing, according
to several studies, which of the variables have been used, to measure or predict academic
success.

Sex
Family (Number of
household members)

Sex

Socio-demographic Age Age

characterization

Place of Residency
(Family, Friends,
Alone

Distance (From
residence to college)

High School Major
(Science, Arts,
Math’s., ...)

Earlier failure (year

repeated) High School Major

Previous education

High School Grade

Route of access to higher
education

Entrance exam

University Entrance
Scores

Sector in secondary
education (Public,
Private)

Preparatory Grade
Point Average
(PGPA)

. . Funding (Private, .
e SR | scnotarship, Loca _ St _-

Academic
Satisfaction

Overall College
Experience
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Course Experience
. Grade Importance
Achievement s s
Vit (Quantified Motivation
Importance)
Academic Self- )
Efficacy Efficacy
Repeat (Number of Degree Completion
Persistence repeats) Rate
Retention
Acquisition of Critical Thinking
Skills and Academic Skills
Competencies Affective Outcomes
. Engagement
Attainment —
Learning Objectives Institutional
Objectives
Average number of
hours per week in class Time spent studying
activities
Commitment Average number of
hours per week studying
Average number of
hours per week working
Resources and Materials of Study
materials The Internet (Yes, No)
Extrinsic (job
Earnings attainment rates,
promotion histories)
Post-College Career
Performance Intrinsic (career
satisfaction,
professional goal
attainment)

Table 2.3- Variables used in some practical studies of academic success

But, subsequently the selection and collection of the potential data sources, how
to transform the data into knowledge? In other words, how to use the data?

2.2.2. The Impact of IT’s Application on Academic Success

Many authors share the idea that IT is seen as a key element of research because
through the data presentation, data analysis or data mining it is possible to face some
challenges imposed in higher education. More specifically, in the areas where the goal is
to promote enrich educational policies at institutional’ bodies and improving student
learning outcomes (Luan, 2002; Campbell et al., 2007; Delavari et al., 2008; Gonzalez,
2009; Voorhees & Cooper, 2014). According to Campbell et al. (2007), “analytics marries
large data sets, statistical techniques, and predictive modeling. It could be thought of as
the practice of mining institutional data to produce actionable intelligence” (p.44).

Currently, despite the use of data analysis in higher education is centered for
higher-level organizational decision, it is expected that the use of analytics raise in areas
such as academic success. Since, academic analytics has a remarkable potential to
produce actionable knowledge in order to improve learning, teaching and student success
(Campbell et al., 2007, Voorhees & Cooper, 2014).

Data settled in specific forms, provides information aimed at the stakeholder’s
intentions, to support judgements and decisions (Axworthy, 2005).
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2.2.3. Existing platforms of data presentation and analysis

There are some agencies that are responsible for the collection, organization,
systematization and dissemination of information in an easy and accessible way.
Typically, the method by which the data is disseminated is through statistical platforms
where the research can be performed mainly intuitively. Throughout the chapter, some of
the entities that provide this type of services applied to Education will be presented.

2.2.3.1. DGEEC

An example of a national digital educational statistics platform that provides data
in Education area, is the DGEEC — Direcdo-Geral de Estatisticas da Educacéo e Ciéncia,
which is a body of the Ministry of Education and Science. In accordance to the
information outlined in the mission description, this platform aims to ensure the education
and science statistical production and analysis, providing procedural support to policy
formulation, as well as, strategic planning and operational (DGEEC).

Through this platform it is possible to access a broad set of educational indicators,
faster and interactively. These are structured as in accordance with the following tables.

Vacancies in Higher Education
: : New Enrolled Students
Higher Education Enrolled Students
Graduates
Academic Staff

Table 2.4- Educational indicators included in the DGEEC platform

Pointing specifically to higher education indicators, correspondingly based on the
information provided by the DGEEC interface, the following indicators are obtained
(table 2.5):

Educational Indicators
General Education Indicators Indicators of Right to Education
General Data Universal Primary Education
Pre-School Education Accessibility to Secondary and Higher Education
Basic Education Curricula and Educational Resources
High School Educational Opportunity and Freedom
Higher Education

Table 2.5- Higher education indicators included in the DGEEC platform

As it is visible in the images below, this platform allows the navigation, indicators
selection, data exploration and export to different formats (Excel and ODS).
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D G ey DIREGAQ-GERAL DE ESTATISTICAS
DA EDUCAGAO E CIENCIA .
— — -
AR e

5. Indice de indicadores relativos ao ensino superior no século XXI

5.1. Vagas para cursos de formacdo inicial, por natureza do estabelecimento e tipe de ensino, em Portugal (2006/07 3 2017/18

5.2. Inscritos no 1.2 ano pels 1.3 vez, por natureza do estabelecimento & tipo de ensino, em Portugal (2006/07 a 2017/18!

5.3. Inscritos, por nivel de formacdo, em Portugal (2006/07 5 2017/18)

5.4, Inscrites, por natureza do estabelecimento e tipo de ensino. em Portugal (2006/07 a 2017/18

5.5. Inscrites, por sexo, em Portugal (2006/07 a 2017/18)

5.6. Diplomados, por nivel de formacio (2006/07 a 2016/17)

)

Figure 2.3- Index of DGEEC indicators for higher education

As an example of consultation, the selected indicator was "graduates, by sex, in
Portugal”, and the solution offered corresponds to the following figure.

Numero de diplomados

D G : — DIREGAO-GERAL DE ESTATISTICAS
———— DA EDUCAGAO E CIENCIA
Ensino Superior

5.8. Diplomados, por sexo, em Portugal (2006/07 a 2016/17)

Ano letivo
mus/m 2007/08 | 2008/09 | 2009/10 | 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16 | 2016/17
Sexo

83 276 84 009 76 567 78 609 87 129 94 264 94 867 88 503 89 476 88 343 90 889
m 32130 33 900 31185 31354 34 541 37 231 38 151 35977 36171 36 219 37 952
Mulheres 51 146 50 109 45 382 47 255 52588 57 033 56 716 52 526 53 305 52124 52 937

Nota: Para consultar a série completa (desde 2000/01), aceda aos ficheiros .xls e .ods disponiveis no canto superior direito desta pagina.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
60 000
50 000
40 000

Figure 2.4- Example of a data query on the DGEEC platform

After the query example, below is an example to represent the ease of exporting
data, in this interface.
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Abrir DGEEC_DSEE_DEEBS_2018_Indicadores_Ensino_Superior.xls X

Optou por abrir:
(4| DGEEC_DSEE_DEEBS_2018_Indicadores_Ensino_Superior.xls

que € um: Microsoft Excel 97-2003 Worksheet
de: http://w3.dgeec.mec.pt

O que deve o Firefox fazer com este ficheiro?

' | Microsoft Excel (predefinigo) v
(O Guardar ficheiro

[[JMemorizar opgio para este tipo de ficheiro.

(0]¢ Cancelar

Figure 2.5- Example of exporting data, DGEEC

2.2.3.2. PORDATA

According to what is labelled in the platform description, PORDATA supports the
collection, systematization and dissemination of data on multiple areas of society, on
Portugal and its municipalities, and on the European countries. The reported statistics
derive from official and certified sources, with data production skills in the respective
areas (PORDATA). Regarding education in higher education, several aspects that might
be consulted as presented in the following image are present on this platform. Although,
the image does not refer all, it suggests how the consultation can be done.

Education

Students enrolled in Higher Education
Hon-Higher Education Students By area of education and training
Students enrolled in Higher Education By area of education and training - Females

Students By area of education and training — Females as % of total

By area of education and training - Males
Assessment of Non-Higher Education v g
Students ~

By level of education

Scholarships
By level of training - Females

Expenditure By level of training - Males

Year Graduation By sex

Teaching Staff By sub-system and type of education
Educational Attainment By sub-system and type of education - Females

By sub-system and type of education - Males
()

Schools

Figure 2.6- Index of PORDATA indicators for education

While choosing some of the indicators, besides the chart and graph in the platform,
several functionalities are provided, such as description of the data (metadata), options of
graphs, filters in the data and export methods (excel and pdf).
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Figure 2.7- Set of options provided by the PORDATA platform

For example, in the case of consultation "Students enrolled in Higher Education:
By sex" the following information is provided:

Students enrolled in higher education: total and by sex

Indicator

Total Sex

2018
372,753

Indviduals

1978
81,582

Individuals

Individual
500,000
200,000 {
300,000
200,000
100,000
[
9 o @ @ ]
5 2 2 2 a =
2 2 2 2 & s

© Total Sex

Individual
Sex

Years
Total Males Females
+ 1973 81,582 47517 34,065
+ 1980 80,919 45,370 35,549
+ 1990 157,869 68,123 89,746
2000 373745 162524 21221
2001 387,703 | 166,661 221,042
2002 396601 | 170488 226,113
2003 | 400831 | 173,971 | 226,860

(&) (e8] (&) (e8]

Figure 2.8- Example of a data query on the PORDATA platform

If desired to export this data in Excel format for different views, the procedure and
result are as follows:

Metadata

@ About this data

& symbology
Options

View Static Chart

& view Dynamic chart
Embed Static Chart
5} more options and data

Export
& print

@ ovontocvcer e

Export to PDF

Share

Students enrolled in higher education: total and by sex

Abrir PORDATA_By-sexxlsx

Optou por abrir
PORDATA_By-sexxlsx
que & um: Microsoft Excel Worksheet (43,6 KE)
de: https://uww pordata.pt

O que deve o Firefox fazer com este ficheiro?

x

@ Abrir com | Microsoft Excel (predefinigdo)

O Guardar ficheiro

[0 Memorizar opgio para este tipo de ficheiro.

Cancelar |

noan

Figure 2.9- Example of exporting data, PORDATA
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PORDATA

Students enrolled in higher education: total and by sex

Individual

Years

Total Males Females
1978 81582 47 517 34 065
1979 79436 45 325 34111
1980 80 919 45 370 35 549
1981 83754 46 012 37742
1982 86 789 46 697 40092

() () () )

Figure 2.10- Excel generated by data export, PORDATA

2.2.3.3. Eurostat

Eurostat is the statistical office of the European Union, whose key role is to
provide statistics for Europe so that it is possible to define, implement and analyze
improvement policies in various sectors (Eurostat).

The platform allows several alternatives to query data that is contained in the
database, and where one of the methods specifically allows to browse statistics by topics.
The following table sets out, according to Eurostat, which categories are available.

Indicators Categories
. . Science
General and Population Industry, | Agriculture . . '
regional alrfgc:‘?r?amné/e and social trade and and Inte;p:ctigonal Transport E;\r:/dlrg:er?ent tecgrci):glgy,
statistics conditions services fisheries ay 9

society

Education

and

Training

Table 2.6- Indicators categories included in the Eurostat platform

As seen through the table 2.6, Eurostat has an extensive collection of indicators
from different sectors. Shifting the focus to aspects relevant to education, included in the
topic “Population & Social conditions” lies elements related to “Education and Training”,
as mentioned in the following image, which exposes the database layout.

EDUCATION AND TRAINING DATABASE
Overview )
= 5 2
aData EHE Education and training (educ)

&HI Participation in education and training (educ_part)
@8 Learning mobility (educ_uoe_mob) [ ]

Main tables

DATABASE @8 =ducation personnel (educ_uoe_per) ]
“EU benchmarks 88 cducation finance {educ_uoe_fin) Bl
Indicators 8 cducation and training outcomes (educ_outc)
4 Quality - Languages (educ_lang)
Quality reports 5HM Education-administrative data until 2012 (ISCED1997) (educ_uce_h) [El
Publications @B Past series (trng_h)

Figure 2.11- Education and Training, Eurostat database
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In the case of a search, this platform has a lot of features. All indicators have
metadata, with detailed descriptions, each branch enables data exploration, as well as,
exportation in many formats (Excel, CSV, HTML, PC-AXIS, SPSS, TSV and PDF).

The following images represent an example query, which results in the exploration
and visualization of data, and lastly, the export. This query starts with the navigation in
the database tree, where the selected branch is called "Education and training outcomes"
and then is selected, within this branch, "Graduates in tertiary education, in science, math.
computing, engineering, manufacturing, consultation, by sex - per 1000 of population
aged 20-29".

B BS Education and training (educ)

{8 Participation in education and training (educ_part)
2@ Learning mobility feduc_uoe_mob) [

@8 Education personnel (educ_uoe_per) m

=8 Education finance (educ_uoe_fin) [

&S Education and training outcomes (educ_oute)

EHES Graduates (educ_uoe_grad) [

£5 or Graduates by education level, programme orientation, completion, sex and age (educ_uoe_grad01) @

3 2P Graduates by education level, programme orientation, sex and field of education (educ_uoe_grad02?) €@

B Distribution of graduates at education level and programme orientation by sex and field of o
education (educ uoe grad3:

= Be Graduates in tertiary education, in science, math., computing, engineering, manufacturing,

construction by sex per 1000 of population aged 20-29 feduc_uoe orad04
{_ _ Graduates in tertiary education by age groups - per 1000 of population aged 20-29

L (educ_uoce_grad05)

. Graduates at doctoral level by sex and age groups - per 1000 of population aged 25-34
(educ_uoe_grado6)

& e Graduates at doctoral level, in science, math., computing, engineering, manufacturing, construction,

- by sex - per 1000 of population aged 25-34 (educ_uoe_grado7)

B v

e @ e e

Figure 2.12- Index of Eurostat indicators for education and training

n Mo o T
v3.4.8-20181116-e29b7-ESTAT_LINUX_PROD
=d14

eurostat DATA-EXPLORER_PRODmanag

(@ explanatory texts (metadara

ing, manufacturing,

Graduates in tertiary tion, in sci math., I i
construction, by sex - per 1000 of population aged 20-29
[educ_uoe_grad04]

Lastupdate: 12-09-2018
—Table C h.

& Unit of measure
e ][+ [ee0 ][+ [Per thousand inhabitants [V ] |+
 Sex & International Standard I ucation (ISCED 2011)
[Total [+ [Tertiary educstion (levels 5-8) = [+

SEITTHENR] 2012 [ 2013 L 2014 I 2015 I 2016 |
“I* GEO . I = T B T = T = T 3 |
n Union (current comp s 184 18.8 19,178 : ~
13.0 140 13.3 143
14.6 14.2 14.6 13.9
169 166 7.2 17.0
: 19.9 208 202 23.3
Germany (until 1590 former b 3 17.2 19.2 205 20.119F
Estonia : 15.6 135 15.7 16.2
Ireland g 216 24.7 315 289
GCreece : 157 162 16.9 17.1
Spain 5.6 19.4 211 22.4 216
France : HC) b 214 25.5
Croatia : 5.5 15.7 16.8 17.4
Tealy, : 12.2 12.9 12509 12.8
Cyprus 0 6.6 7.5 8.3 2.8 o

Latvia

Figure 2.13- Example of a data query on the Eurostat platform
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Full extraction [S data tables] Full extraction [S data tables]

On the same sheet Flags and footnotes

On separate sheets

®
©]
O

Flags and footnotes

On the same sheet

Full extraction [S data tables]
On separate sheets
Separator 0 Flags and footnotes
With thousand separator | Download in SPSS Format
(format dependent on e
Excel configuration)
Without thousand .
separator Full extraction [S data tables]
| Download in Excel Format Single file ®
Multiple files o
Full extraction [S data tables] Flags and footnotes
Sinle file ® Cell formatting
Multiple il
= “: Bane O 1.234,56 fe)
tnote
ags and footnotes 1.234.56 ®
Cell formatting 1234.56 O
1.234,56 o) | Download in TSV Format |
1,234.56 ®
123456 e) Full extraction [ data tables]
|_Download in CSV Format. | Flags and footnotes
Full extraction [S data tables] Cell formatting
1.234,56
Flags and footnotes O
1,234.56 ®
Cell formatting 123456 o)
1.234,56 O
1,234.56 ®
123456 0]

| Download in HTML Format |

Figure 2.14- Example of exporting data, Eurostat
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Chapter 3 — Requirements gathering

The requirements gathering focused on two core issues: what do we need vs. what do
we have. For the first question respectively, the attempted answer resulted in a process of
several interviews, in order to highlight with different perspectives what would be some
of the general notions and definitions of academic success, as well as some of the main
points for measuring academic success/failure. For the second question, respectively, the
focus was on the correlation between the overall interview outcome and the supply of
data from the Fénix system database.

INTERVIEW PROCESS FENIX DATABASE
WHAT DATA IS NEEDED? {Lj/‘g / WHAT DATA IS AVAILABLE? v
- / ,
T Iy —
| el L

Figure 3.1- Requirements gathering process sequence

3.1. Interview process

The process prior to the creation and design of the platform consisted of a set of
interviews with a qualitative purpose in order to collect different perspectives regarding
to the academic success topic, as well as to identify the main needs of potential users with
regard to the type of data on the which there will be more interest in consulting.

The interviews were guided by a script (Appendix B) composed of five questions:

What is your definition of academic success?

What factors are most involved or condition academic success?

Which segments of students may be more vulnerable to failure?

Given the universe of the Fénix system, what are the data that seem to be most
relevant to establishing indicators of academic success? Or others that with this
concept may be related or implied in its explanation?

5. Comment on the possible usefulness of having a platform that allow to consult
and download academic data related to academic success.

P

To establish a more wide-ranging view, teachers with qualifications in different areas
were interviewed. The interviewed set was composed by a total of six ISCTE-IUL
teachers. Including the President of the Pedagogical Council, the School of Technology
and Architecture director, the director of the Sociology department, the director of
Sociology Degree, the director of Computer Engineering Degree, and a psychologist from
the student counseling office.

As expected, the difference between areas of training eventually reflected certain
discrepancies in the definitions of success. However, academic success measured through
student performance throughout the course frequency was recorded in all interviews.

3.1.1 Interviews' outcomes
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Some perspectives cover the definition of academic success as obtaining the degree
for the stipulated time, depending on the statute of the student (part time, full time, student
worker, international student). Others tend to distinguish multiple success levels based on
the number of completed courses per year versus the stipulated, at the time the student is
approved for the next curricular year. There are perspectives that refer to a definition of
success where the set of skills and knowledge (theoretical / practical) acquired throughout
the course predominates. Some visions highlight academic success such as the
combination of student performance, acquisition of knowledge, continuity of studies or
pursuit of a professional career in the technical area of training. Finally, some argue
success as the result of a very comprehensive enriching experience in the academic
context that includes overcoming a set of academic goals (complete the courses of the
respective academic years, acquiring a degree) as well as the acquisition of features
regarding to the personal (personal development), social and intellectual skills, and that
ultimately allow a student update or form a potential.

In addition to the general definitions of the term success in higher education, a number
of factors that may influence academic success have been collected through this process,
as well as segments of students that may be vulnerable to failure. The first being
respectively:

e Satisfaction of the student with the frequency of the degree;

e Demographics factors;

e Enrollment choices;

e Integration in the university environment (student involvement in the institution,
social relations with teachers and students);

Family background (parents' education and profession);

e Student training framework (previous course);

e Student work methodology (planning and time management, study habits,
autonomous and group work capacity);

e Student motivation;

e Aptitude for the training area;

¢ Institutional factors (evaluation methods, teaching approaches, methods and good
pedagogical practices, provision of suitable spaces for study, content repository);

e Course (difficulty and requirement of the course)

e Teachers (ability to transmit knowledge, agility and availability to clarify doubts);

e Socioeconomic factors.

And the seconds being respectively:
e International Students (Portuguese language barrier, different assessment and
teaching methods);
Displaced students;
Students with a vulnerable socio-family background;
Students with low schooling family background;
Students with economic shortages;
Students with low motivation;
Students who do not attend classes;
Students with low previous education preparation;
Students with difficulties in adapting not only to assessment methods, but also to
teaching methods and practices;
Students with integration difficulties;
e Students who are unsure of the degree choice;
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Linking the definition of academic success and the factors related to student’s success,
supported by the sum of the interviewees’ perspectives, with the framework and general
definition presented by Kuh et al. (2006), it is possible to find some similarities. As
previously mentioned, in the authors’ vision (Kuh et al., 2006), student success is defined
as ‘“academic achievement, engagement in educationally purposeful activities,
satisfaction, acquisition of desired knowledge, skills and competencies, persistence,
attainment of educational objectives, and post college performance” (p.7). The guiding
framework presented to support the Kuh et al. (2006) study corresponds to the following
figure.

Figure 3.2- What matters to student success (Kuh et al., 2006)

The figure bellow appears in the attempt to create a possible framework, minimally
comparable to the scenario presented by Kuh et al. (2006), where the sum of the
definitions and factors described by the interviewees, relevant to academic success, were
presented.

Academic Experiences

Student
Behaviors Academic
Achievements

:
Pre-Academic = 3 Post-Academic
. Satisfaction -
Expeliences - Outcomes
Study habits
Demographics factors Work methodology Personal development NewPotentialFormed.
Integration et b Employment
= = Acguired skills
Enrollment choices Social relations 2 Lifelong learning

=
Family background 2
Socioeconomic background Institutional
: Conditions

Aptitude for the training area
Previous education background Evalu_atlon methods
Teaching approaches
Pedagocial practices

Spaces for study
Content repository

Figure 3.3- What matters to success according to interviewees

In the following of the interview, subsequent to the collection of definitions and
factors measured as important to the term academic success, and considering the universe
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of the Fénix system, it was asked which data would be most relevant to establish
indicators of academic success or which information could be implicated with this
concept. The answers were as follows:

o Age;
Sex;

Nationality and second nationality;
Place of residence;
Parents' education and profession;
Specifics related to previous education (Public / Private, specificity area);
Number corresponding to the ingression degree preference;

Higher education ingression grade;
Enrollment;
Registration in courses;
Grades in courses;
Degree grade point average;
Approval rates to courses;
Attendance;
Number of courses completed per year;

Access to higher education (normal, post-work);
Student statute (Worker student, international student, displaced student,
scholarship student);
Erasmus students;

e Course’s content repository.

3.1.2. What data is needed?

By grouping the proposed indicators into blocks of dimensions, it ends up reflecting
an easier and structured analysis.

Pre-
Academic
Experiences

Dimensions \

Indicators
Sex

Additional Information

Socio-

Age

demographic

Place of Residency

characterization

Nationality and second nationality

b Family Parents' education and profession
ackground
Precedent degree designation and
conclusion year
Previous education sector Public, private or both
Previous Specificity of study' area or field of study (Ex: Economy, arts, etc.)
education Candidacy preferences

Access Type

Normal regime, post-work
regime

Higher education ingression grade

Academic
Experiences

Working student

Partial time student

Students' profile

Dislocated student

International student

Scholarship
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Outgoing mobility Erasmus students
Number of enrollments per
Enrollments
_ degree
Rersistence Retention in courses Uncompleted courses
Attendance Attendance in courses' classes

Course's grades
Courses completed per year
Degree grade point average

Approval rates to courses
Course’s content repository
Degree Completion Rate

Academic
Achievement

Degree's
proprieties

Table 3.1- Indicators proposed through the interviews by dimensions

When it was questioned about the usefulness of the platform, the majority of the
interviewees considered quite interesting the idea of having an interface that allows to
consult and export institutional data related to academic success. In the sense that the
Fénix system contains huge volume of information, and by taking advantage of it to
provide an easy access in order to consult institutional data by looking for solutions that
are not available through the regular use of Fénix, can enable to establish wide-ranging
visions, which subsequently could introduce more effective measures to combat school
failure and drop out in higher education.

3.2. Data selection process

3.2.1. What data is available?

After gathering definitions, indicators and potential sources of information correlated
with academic success, it is necessary to form the following question so that the following
steps can be taken in the development and design of the data consultation platform. What
data do Fénix system database has that is related to the proposals exposed during the
interviews? In answer to the question follows table 4.2, that shows which variables and
data types are in the Fénix system database related to what was asked.

Variables Additional information
Sex Variable related to students' gender
Place of Residency Variable related to students' place of residency
Year of Birth variable related to students' year of birth
Nationality Variable related to students' nationality
Second Nationality Variable related to students' second nationality
Parents' Profession Variables related to the profession of the students' parents
Parents' Education Variables related to the education of the students' parents
Marital Status Variable related to students' marital status
Precedent degree designation Variable related to the designation of the students' previous degree
Precedent degree conclusion year Variable related to the concllélsei(;)rr:a é/ear of the students' previous
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Variable related to the type of school attended in high school (Ex:
Public, private or both)

High School Completion Course
Type

Variable related to the high school course or area, which appears in
DGES's candidacies (Ex: Scientific-Humanistic course,
equivalence, etc.)

Candidacy preferences' order

Variable related to the candidacy preferences' order

Higher Education Ingression Grade

Variable related to the overall access grade

Access Type to Higher Education

Variable related to the students' type of access to higher education
(Ex: General access regime, part-time regime, degree holder, etc.)

Special Education Needs

True, if the student has special needs status.

Displaced Student

True, if on enrollment via DGES the student indicated that he was
displaced

Transport Supplement

True, if the student has transport supplement

Accommodation Supplement

True, if the student has accommodation supplement

Scholarship

True, if the student has any sort of scholarship (FCT or SAS)

Iscte Financial Support

True, if the student has Iscte financial support

Student Statue

Variable related to the students' statute in higher education system
(Ex: SAS or FCT grant owner, Working student, Partial time
student, International Student, etc.)

Outgoing Mobility Period

Indicate if the student at ISCTE-IUL will be attending a semester
or a year at a non-Portuguese higher education institution

Degrees' Designation

Variable related to degrees' designation

Degrees' Type

Variable related to degrees' type (Ex: Degree, master’s degree,
PHD degree, etc.)

Degrees' School

Variable related to degrees' school (Ex: ISTA, ECSH, EG, ESPP,
IPPS, etc.)

Registration State

Variable related to the students' registration state (Ex: Registered,
concluded, interrupted, quitted, etc.)

Subjects' Designation

Variable related to the subjects' designation

Subjects' ECTS Credits

Variable related to the subjects' ECTS credits

Subjects' Grade Scale

Variable related to the subjects' grades scale (Ex: 0-20, etc.)

Subjects' Grade Value

Variable related to the students' final grades to subjects

Table 3.2- Some of the variables available in Fénix system database

Considering the variables mentioned in the interviews and correlating with some of
the variables in the Fénix database (table 3.1, 3.2), it is possible to verify in advance that
even though Fénix is not a platform for the purpose of an academic success-focused tool,
it collects a lot of information from the students that in the eyes of an interested person,
can have a lot of potential in the ambit of academic success.
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Chapter 4 — Databases designing

4.1. Main database conception

In order to create a platform for the purpose of making data available for consultation,
it is necessary to develop a database in which the system accesses to perform the requested
queries. Since initially this platform will import data contained in the Fénix database but
will constitute an independent service. This requires designing and structuring a smaller
database than the Fénix database containing only the relevant and desired information.

FENIX DATABASE MAIN PLATFORM
DATABASE

NEEDED DATA

—

Figure 4.1- Main platform database design process sequence

For a good performance of any information system, it is an essential condition that
the information be properly structured. Because, through a good structure, it becomes
easier and more intuitive to ensure its maintenance and consultation (Ramos, 2008).

Over the years, various languages have been developed and used to help structure
and organize information. Being the relational model one of the most privileged methods,
as it is supported by the vast majority of information systems development tools (Ramos,
2008). In addition, the UML (Unified Modeling Language), as an aid to relational model
design, has been widely used because it fits within the framework of conceptual modeling
languages and consequently allows to manipulate semantically richer concepts than those
that describe database models (Ramos, 2008).

Thus, throughout this chapter are presented the UML class diagrams, as well as
the relational model diagram, both proposed for the design of this platform database.

4.1.1. UML Class diagram

Of the UML set of diagrams, only the class diagram was used, since to represent the
specifications needed to design a database is the best suited. During the design of the class
diagram was used the BOUML software, which is a free tool for designing and modeling
UML diagrams (classes, use case, sequence, among others).

Class diagrams are intended to represent the systems structural component and allow
the design of a relational database using concepts closer to a non-computer professional
(Ramos, 2008). Not going much deeper theoretically, for the design of a diagram concepts
such as objects, classes and relations are used. Prior to the final drawing of the class
diagram, these terms will be contextualized in order to make it reasonably understandable.
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4.1.1.1. Objects and Classes

Briefly, an object is considered as something that is distinct, characterized by a set of
attributes and relevant to the scope of the information system (Ramos, 2008).

When sketching an information structure, it is not practicable to represent all objects
in the system. The notion of class in UML allows you to represent and define objects in
aggregate form. Being a class, a description of a set of objects that share the same
attributes, represent the same semantic reality, and over which the same operations can
be performed (Ramos, 2008).

In the following figure, the graphical representation of a class is presented. In this
scenario, the student class appears as an example and, in turn, represents all students
(objects).

Student -«

Class Name

studentld

sex

yearOfBirth
nationality
secondNationality
maritalStatus
area

areaCode
fatherProfession Class Attributes
fatherProfessionConditionType
motherProfession
motherProfessionConditionType
iscteFirstExecutionYear
profession
fatherLiteraryHabilitationType
motherLiteraryHabilitationType

Figure 4.2- Example of a class in the context of this information system

4.1.1.2. Relations between classes

In an information system, objects are not isolated, they relate to other objects,
including objects from other classes. UML provides some types of relationships specific
to different contexts. Contemplating thus two types of relations: associations and
generalizations (Ramos, 2008).

Not all relations in UML will be theoretically contextualized since the purpose is only
to explain the logic of all relations contained in the final class diagram model.

Starting with associations, these are one of the main ways to embody the relations
between class objects. An association that joins two classes represents all the existing
links between the objects of both classes. At each end of the associations, ranges of values
are indicated, where each value can diverge from 0 to infinity (symbol, *), in order to
represent the cardinality (lower and upper limit) of an association (Ramos, 2008).

Multiplicity Option Cardinality
0.1 No instances or one instance
1.1 1 Exactly one instance
0. * * Zero or more instances

Table 4.1- Multiplicity values used on the final class diagram
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Below are the figures and explanations corresponding to the sort of associations
present in the final diagram. The first, respectively, corresponds to a graphical
representation of an association whose classification according to limits is defined by
"one to many". It reads as follows: A candidacy can only have one year of execution, and
in one year of execution there may be many candidacies.

Candidacy
candidacyld
executionYear entryGrade
executionYearld precedentDegreeDesignation
yearame precedentConclusionYear
orderlumber 1 * | highSchoolType
ingression
highSchoolDegreeType
iscteWasFirstChoice

Figure 4.3- Graphical representation of an association: one to many

Subsequently, is presented an association whose classification according to upper
bounds is defined by "many to many" and reads as follows: A registration may have many
years of execution and, in a year of execution, there may be many registrations. In this
example, there is also the association class called "RegistrationByExecutionYear" which
consists of an association that assumes some characteristics of the classes, specifically
the fact that it might be characterized by attributes but remains an association.

Registration executionYear
registrationld executionYearld
wasTransfered - | yearName
hasinterrupted : orderMumber

RegistrationByExecutionYear
currentRegistrationState
curricularYear

Figure 4.4- Graphical representation of an association: many to many

The following is an illustration corresponding to the graphical representation of
an association classified according to the upper limits as "one to one". And it reads as
follows: A registration can only relate to one candidacy, and a candidacy cannot give rise
to more than one registration.

Candidacy
candidacyld
entryGrade
precedentDegreeDesignation
precedentConclusionYear
highSchoolType
ingression
highSchoolDegreeType
iscteWasFirstChoice

Registration
registrationld
wasTransfered
hasinterrupted || 0-1 0.1

Figure 4.5- Graphical representation of an association: one to one
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Then follows an example of a special case which appears at the final class diagram
referring to an association, known per composition. This special type of associations is
used to highlight a notion of a whole composed of parts. When using a composition, it is
assumed that the objects employed for the composition alone are not distinguishable from
the rest, and therefore can only be referred in the context of the objects that compose them
(Ramos, 2008). In the illustrated example a year of execution is characterized by the
composition of its execution periods. By implying that for two different execution years
the execution periods may be repeated, hence the execution periods must be distinguished
from each other through the execution year of which they are part of.

executionYear executionPeriod

executionYearld || executionPeriodld
*

yearName 1 = | semester

orderNumber

Figure 4.6- Graphical representation of an association: composition

The next illustration represents another kind of relationship between classes,
which is the generalization, and consists in a relationship that represents an idea of the
object specificity, as well as the partition of a set into subsets. Classes represent sets of
objects, however, in these sets of objects there may be subsets that share specific
information, not relevant to the other objects (Ramos, 2008). In the diagram shown in the
figure, the student class is regarded as the superclass and the special regime student class
as the subclass. Assuming that a student may or may not be a special regime student, but
a special regime student is a student.

Student
studentld
sex
yearQfBirth
nationality

secondNationality
maritalStatus StudentSpecialRegime

area specialEducationNeeds
areaCode scholarShip
fatherProfession dislocatedRegime
fatherProfessionConditionType
motherProfession
motherProfessionCondifionType
iscteFirstExecutionYear
profession
fatherLiteraryHabilitationType
motherLiteraryHabilitationType

Figure 4.7- Graphical representation of a generalization

All previously exposed relationships make up the final class diagram model. And
while these are not all the existing links in the model, they do relate to all the existing
types of relations. Allowing in turn, the clarification of other relations with the same type
in the model.

4.1.1.3. Final result of Class Diagram
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After all the theoretical contextualization of all the kinds of relations (associations
and generalizations) present in the class diagram model and based on the information in
the Fénix system and how it relates, it was possible to design the following class diagram.

Student Statute

- |statuteType

executionCurrieularUnit
exacutionCurricularUnitld
curmicularInitName transportSupplement
curmicularInitCode - accommodationSupplement
1 1 residenceRequest
iscteFinantialSupport

SocialServices

Enrollment executionPeriod

enclimentld exerutionPeriodld
1 semeastar

gradeValuz

B i .

l‘ 1

Registration Thadent
studentld
1 |wasTransfered ——
[ ricularlinit RepistrationByExecutionYear i
| | curentRagistrationState yearDiBirth
o1 Toal - cumicularear ettty ity
.. secondMational
maritalStatus.
area
14 areaCode
fatherFrofession
ion'Year fatherFrofessionConditionType
exscutionearld | 4 motherProfession
| yearName motherFrofessionConditionType
Candi iscteFirstExecutionYear
preferenceNumbsr profession
examGradet f 1 fatherL iteraryHabilitationType
examGrade? motherLiteranyHabiltationType
examGradsd
examCodel 1
examCoda2 Sehool
examCoded schoalld StudentSpesialRegime
ingracsionFroofCodsl schoalAcronym =pecialEducationNesds
ingrassionProofCods? schoalNamePt enctarShip
ingrassionProofCodsd schoolNameEn oA
schooiCoda -
DegreeCoda Degres
degresld
dsgresName |
degresType
1
N Candidacy
lvcandid,acyld
entryGrade
precadenDegresDesignation
o' ear

0.1 | highSchoolTyps
ingrassion
highSchoolDegrasType
isctEWasFirstChoice

Figure 4.8- Class diagram of the platform’s main database

Some of the concepts used in class names and attribute names have been adopted
in similarity to the names in the Fénix information system to try to ensure better
interaction between systems. Since, in order to continue the purpose of the platform, it
will be necessary to import updated Fénix data every school year and maintaining some
of the semantics between the two information systems will partly simplify the process.

The following table corresponds to the description of each class present in the
class diagram model, in order to contextualize the semantics used in each denomination.

Class Description
Student Allows to represent and describe all students.
StudentSpecialRegime | Allows to embody a subgroup of students with special regimes.
StudentStatute Describes and characterizes all student statutes.
SocialServices Allows to represent all the conditions of the student’s social services.
Candidacy Represents all higher education candidacies at ISCTE-IUL.
CandidacyPreferences | Allows to represent all candidacy preferences.
Degree Allows to embody and describe all existing degrees in ISCTE-IUL.
School Represents all existing schools on ISCTE-IUL.
Registration Allows to embody and describe all registrations made in ISCTE-IUL.
Enroliment Represents all the enrollments to the curricular units.
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ExecutionCurricularUnit | Describes and represents all curricular units.
ExecutionPeriod Represents every period of execution in ISCTE-IUL.
ExecutionYear Allows to represent every year of execution in ISCTE-IUL.

Table 4.2- Descriptions of the classes in the main final diagram

And the table below corresponds to the description of all association classes,
allowing the contextualization of the vocabulary used.

Association Class Description
SchoolDegree Allows to associate a school with a degree.
RegistrationByExecutionYear Relates a registration to a year of execution.
OutgoingMobility Establishes information related to student’s outgoing mobility.
EnrollmentExecutionCurricularUnit | Allows to relate an enrollment with a curricular unit.

Table 4.3- Descriptions of the association classes in the main final diagram

4.1.2. Relational Model

As mentioned earlier, the relational model is still one of the preferred supports used
by systems for storing information. The origin of this preference is essentially due to the
simplicity and ease of use embodied in this model. A database consists of information
stored in a structured manner. In the relational model information is structured in
relationships, also referred to as tables (Ramos, 2008).

4.1.2.1. Table concepts (columns, rows, keys, relations)

A table is made up of a set of columns and rows. Where the columns correspond to
the attributes on which values are stored, and the rows are the stored values. Each column
is associated with a set of valid values, termed as a domain. Usually domains are defined
using valid data types (numbers, characters, etc.).

schoolld  schoolAcronym  schoolNamePt schoolNameEn
. 953482739748 EG Escola de Gestdo ISCTE Business School
-u Q dbjfemx school 953483013243 ECSH Escola de Ciéncias Sociais e Humanas School of Social Sciences
@ schoolld : bigint(20)
- 953483013244 ESPP Escola de Sociologia e Politicas Publicas School of Sociology and Public Policy
@ schoolAcronym : varchar(4) T 5
@ schoolNamePt : varchar(60) 953483013245 ISTA Escola de Tecnologias e Arquitectura AT e
@ schoolNameEn : varchar(60) 953483326056  IPPS Instituto para as Politicas Pablicas e Sociais Institute for Public and Social Policy
953483903262  LLCT [ebaratiug de Chguas e Comgelthaias Language and Crass Skills Laboratory
ransversais

Figure 4.9- Representation in the model and corresponding table

All tables are associated with a fundamental property, which is a unique identifier
of each row of the table, called a primary key. This identification function is usually
assigned to one of the attributes of the table (becoming a key-attribute). In the example
illustrated above, "schoolld" is the primary key of the "School" table. It was chosen this
way because it allows to distinguish one school from the others, and in turn there cannot
be two schools with the same "schoolld".
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Briefly, the relational model aims at an appropriate table-level structure that
provides cross-reference of relevant information. However, for the information crossing
to occur, it is necessary to develop thoughtful structures, so that tables assume attributes
of each other allowing data to be crossed. Following the previous example and taking into
account the real context of the application of these theoretical concepts, an illustration
emerges that represents a relationship present in the relational model, between the
“school” and “degree” tables and presents a structured logic that allows information to be
crossed between schools and degrees through the “schoolDegree” table.

schoolld |schoolAcronym  schooldamePt schoolNameEn
953462739748 | EG Escola de Gestd ISCTE Business School
953483013243 | ECSH Escola de Cigncias Saciais e Humanas School of Social Sciences
953483013244 | ESPP Escola de Sociologia e Pollicas Pblicas School of Sociology and Public Plicy
953483013245 |I1STA Escola de Tecnologias e Arquitectura i::;f:;’u:‘"““'“w e
953483326056 | IPPS Instituto para as Polticas Pdblicas e Sociais Institute for Public and Social Palicy
- Laboratdrio de Linguas e Competéncias
Mo db_fenix school 953483903262 | LLCT Tt Language and Cross Skills Laboratory
r{ @ schoolld : bigint(20)
schoolAcronym : varchar(4] i
C ! @) degreeld [ executionYentld  yoqoocode  degrecType degreetlamePt  degreetameEn
@ schoolNamePt : varchar(60} |
- 3234110373009 | J056016715753 9081 BOLONHA,_DEGREE Economia Econonics
@ schoolNameEn : varchar(60)
3234110373890 | 3058016715753 022 DEGREE Arquitectura Architecture
Engenharia de Telecommunications
— 3234110373091 | 3056016716753 9098 BOLONHA,_DEGREE Telecomunicagdes and Computer
] & db_fenix schooldegree] enfomatica  Engineering
4 # schoolld : bigint(20) 3234110373892 3056016716753 9119 BOLONHA DEGREE f”gg"!“?“ Computeg
) = informética Engineering
1# degreeld : bigint(20) 3234110373893 | 3058016715753 9140 BOLONHA_DEGREE Finangas Finance
3234110373894 | 3058016715753 9147 BOLONHA, DEGREE Gestio Management
T Gestdo de
VS db_fenix degree 1234110373095 | 3056016715753 9187 BOLONHA_DEGREE Recurses oy
¢ degreeld : bigint(20) Humanos
- e Gestio e Industrial
@ executionYearld : bigint(20) 3234110373895 | 3058016715753 9167 BOLONHA_DEGREE Engenhari) Management and
© degreeCode : varchar(10) Incus(rial Engresing
) (=) © © [&) [&)
® degreeType : varchar(35)
@ degreeNamePt : varchar(200)
@ degreeNameEn : varchar(200)
schoolld degreeld
9534839032562 3234110410994
953483326056 3234110391594

953483326056  5632733644587012
953483326056 3234110395399
() ()

Figure 4.10- Data crossing between tables

This crossing of information presented in the “schoolDegree” table only associates
existing schools in the “school” table with degrees present in the “degree” table. More
specifically, the explicit indication of the relationship is to impose the restriction that the
domain of the "schoolld" attribute of the “schoolDegree” table is not the integers, but the
values currently existing in the “schoolld” attribute of the “school” table. This domain
dependency relates to an important concept of relational databases, the term foreign key.
The set of attributes whose domain consists of attribute values from other tables, usually
the attributes that make up the primary key, is called a foreign key (Ramos, 2008).

4.1.2.2. Final result of Relational Model
According to the class diagram presented above, it was possible to design the

following relational model. This model will not only support the system that imports data
from the Fénix and provide it to the platform, but also translates the relationships between
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tables that exist, enabling the crossing of student’s relevant information in order to
enhance studies related to academic success.

¥ © dt_f=nix studentspecialregime!

¢ studentld : bigint(20)

| special EducationNeeds : varchar(5)
@ scholarShip : varchar(s)
| dislocatedRegime - varchar{5)

vE

<b_fznix school
¢ schoolld : bigint(20)

1 schoolAgonym : varchar(4]
o schoslNamePt : varchar(80)
| schoolMameEn - varchar(80}

¥ © 25 _f=nix schooldegree|

1 # schoolld : bigint(20)
# degreeld : bigint[20)

Fo 4t _fznix degree

¢ degreeld : bigint(20)
 executionYearld : bigin20)
o code : varchar{10)

| degreeType : varchar(35)

o degreeNamePt : varchar(200)
| degreeNameEn - varchar{200)

Mo do_fenix student

@ studentld : bigint(20)
1 area : varchar(50)
@ sresCode : varchar(20)
1 sex - varchar(B)
# yearOfBirth : int(11)
I fatherProfession - varchar(50)
) motherProfessicn : varchar(s0)

Type

] i ditionType
1 fatherLiteraryHabilitationType : varchar(50]

& motherl Typs :

) professicn : varchar(35)
& iscteFirstExecutionYearld : bigint(20)
| maritalStatus : varchar{20)

@ naticnality : verchar(20)
1 secondNationality : varchar(20)

Fo dt_fenix socialservices
—— j ¢ studentld : bigint(20)

 executionYearld : bigin20)
© transpertSupplement : varchar(s)
| accommodationSupplement - varchar{5)
© iscteFinantialSuppert : varchar(5)

v db_fenix studentstatute

J

@ studentStatuteld : bigint20)
# studsntid : bigint(20)

lﬂ £ db_fenix executionyear.

Mo

0 db f=nix candidacypreference]
 candidacyld : bigint{20)
@ preference : int(11)

db_f=nix candidacy.
“ g studentld : bigint{20)

@ candidacyld : bigint(20)

¥ registrationld : bigint(20)

& executionYearld : bigint(20)

§ degresld : bigint(20)

: EnﬂyC-de double

¢ executionYearld : bigint(20}
| yearName - varchar{10)
4 orderNumber : int(11)

,l!l & dc_f=nix executionperiod

# endExecutionPeriodld : bigint(20)

H bigint{20}
| statuteType : varchari50)
1 beginExecutionPeriodld : bigint(20)

mo db_fenix executioncurricularunit,
# executionCurricularlnitd : Ligint(20)

W executionPericdld : bigint(20)
) cumicularUnitCode : varchar(15)
) cuniculsrUnitName : varchari200)

pvelzdent()ondusmn‘r'esl int(11)
o highSchool Type : varchar(20)
1 ingression : varchar(15)

rarchar(100)

o schoolCode : varchar{4)
1 degreeCode : varchar(4)

# ingressienProofCode : varchar(2)
# examCoded : int{11)

4 examGradet : int{11)

| ingressionProcfCode2 : varchar(2)
# examCode2 : ini{11)

# examGrade2 : int(11)

@ ingressionProofCodes : varchar(2)
# examCoded : int{11)
# examGrade3 : int[11)

i iscteWasFirstChoice : varchar(5)
) highSchoolDegresType : varchari50)

@ i bigin20) ]
# executionYearld : bigint(20)
& semester : int(11)

lﬂ £ db_fenix registrationbyexecutionyear

] o =_fenix registration
] : bigint(20)
1 wasTransfered : varchar(5)
o haslntemupted : varchar(s)

£ db_f=nix outgoingmobility
W registiationld : bigint(20}

I

5_fznix enrollment

‘1 & execution'Yearld : bigint20)

# cumentRegistraticnState : varchar(35)
# cunicularVear : int(11)

r i : bigint(20)

Jm £ <t_fenix enrollmentexecutioncurricularunit

Ee
envolimentid - bigint(20)

# bigint{20)
1 endExscutionPeriodld : bigint(20)

0 gradeScale : varchar(20)
/| gradeValue - varchar(2)
© period : varchar(20)

bigint{20)

‘ecsCredits : double
executicnPericdld : bigint(20)

] bigint{20)
] # executienCurricularUnitid - bigint(20)

o

Figure 4.11- Relational model the platform's main database

To complement and contextualize the relational model, a table is exposed
containing information regarding to the attributes of each table from the model.

Table Attributes Data types Keys Description Notes
Student
studentld bigint <pk> identification
number
area varchar(50) Locality
Postal code/
areaCode varchar(20) Postcode/ Zip
code
sex varchar(6) Sex
yearOfBirth int Year of birth
= :
3 fatherProfession varchar(50) Fathe(s
E] profession
wn '
motherProfession varchar(50) Mothe_r S
profession
. . Father's
fatherProfesswnCondl varchar(50) profession
tionType o
condition
. Mother's
mother_P_rofessmnCon varchar(50) profession
ditionType o
condition
. . Father's
fatherL_lteraryHablllta varchar(50) educational
tionType L
qualifications
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. - Mother's
motherlflteraryHablllt varchar(50) educational
ationType L
qualifications
profession varchar(35) Studen_t s
profession
iscteFirstExecutionYe bigint Year of joining
arExternalld 9 ISCTE-IUL
maritalStatus varchar(30) St.udent "
marital status
. . Student
nationality varchar(20) nationality
secondNationality varchar(20) Stude_nt sepond
nationality
studentld bigint <pk>
E specialEducationNeed varchar(s) e dﬁngilglr!al True, if the student has
S S special needs status.
o needs
.‘_g Scholarshi True, if the student has
o scholarShip varchar(5) condi tionp any sort of scholarship
2 (FCT or SAS)
S True, if on enrollment via
2 . . Dislocated DGES the student
wn
dislocatedRegime varchar(5) regime indicated that he was
displaced
Student statute
studentStatuteld bigint <pk> identification
number
studentld bigint <fk1> ---
registrationld bigint <fk2> ---
Ex: SAS or FCT grant
N Statute type owner, working student,
@ statuteType varchar(50) designation partial time student,
= international student, etc.
n Execution
& period
2 beginExecutionPeriod . identification
n bigint <fk3> number that
Id
marks the
beginning of the
statute
Execution
period
endExecutionPeriodld bigint <fk4> identification
number that
marks the end
of the statute
studentld bigint <pk, fk>
executionYearld bigint <fk>
[7e} -
8 transportSupplement varchar(s) Transport True, if the student has
S supplement transport supplement
(5] 3
,—(@ accommaodationSuppl Accommaodatio Utz 070 StUd?"t R
S varchar(5) accommodation
g ement n supplement
& supplement
Financial True, if the student has
iscteFinancialSupport varchar(5) support from ISCTE-IUL financial
ISCTE-IUL support
- studentld bigint <fk1>
é Candidacy
5 candidacyld bigint <pk> identification
g number
registrationld bigint <fk2>
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executionYearld bigint <fk3> ---
degreeld bigint <fk4>
entryGrade double Overall access
grade
. Designation of
precedentD_e greeDesi varchar(100) the students'
gnation .
previous degree
. Conclusion year
precedentConclusion int of the students'
Year .
previous degree
Type of school
highSchoolType varchar(20) attended in high Ex: Public, private, both
school
gggerses?one% Ex: General access
ingression varchar(15) hi hﬁ: regime, degree holder,
ghe etc.
education
ISCTE-IUL as .
iscteWasFirstChoice varchar(5) 1st choice of True, if ISC,:TI.E'IUL was
the student's first choice
access or not
highSchoolDegreeTy varchar(50) High school Ex: SC|ent|f|_c-Human|st|c
pe course or area course, equivalence, etc.
candidacyld bigint <pk, fk>
. Preference
preference int <pk> order number
Higher
schoolCode varchar(4) education
institute code
Pretended
pretendedDegreeCode varchar(4) degree code
@ DGES Ingress
=
% ingressionProofCodel varchar(2) exarrr]l_code for -—-
< igher
n; education (1)
§ examCodel int DIEES e
2 code (1)
§ examGradel int exam grade (1)
ingressionProofCode2 varchar(2) -—- -—-
examCode2 int
examGrade2 int
ingressionProofCode3 varchar(2)
examCode3 int
examGrade3 int
Degree
degreeld bigint <pk> identification
number
executionYearld bigint <fk>
degreeCode varchar(10) Degree code
(<3}
L Ex: Degree, master’s
%» degreeType varchar(35) Degree type degree, PHD degree, ec.
Degree
degreeNamePt varchar(200) designation
(Portuguese)
Degree
degreeNameEn varchar (200) designation -
(English)
_ Identification
8 . number of a
< schoolld bigint <pk> - -
3 school in
ISCTE-IUL
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degreeld

registrationld bigint <pk, fk1>
executionYearld bigint <pk, tk2>
L . - Ex: Registered,
currentRegulastratlonSta varchar (35) Reg;j;l;:tlon interrupted, quitted,
concluded, etc.
Year of the
curricularYear int degree in which

it is registered

Enrollment
enrollmentld bigint <pk> identification
number
registrationld bigint <fk1>
Enroliment
gradeScale varchar (20) grade scale
Enrollment
gradeValue varchar (2) grade value
. Enroliment
period varchar (20) period
. Enrollment ects
ectsCredits double credits
executionPeriodld bigint <fk2>
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curricularUnitCode varchar (15) Currlgg(ljir unit
) . Curricular unit
curricularUnitName varchar (200) name
x O -
WE - enrollmentld bigint <pk, fk1> - -
53 %
E53
S = | executionCurricularU I N .
£ § nitld bigint <pk, fk2>
) Period
= executionPeriodld bigint <pk> identification
é‘c_’ number
g executionYearld bigint <pk, fk>
>
O
< semester int SEmESEl Ex:1or2
@ designation
Year
8 executionYearld bigint <pk> identification
> number
2 yearName varchar(10) Year name Ex: 2010/2011
=2
(&}
[} —_—
& orderNumber int Value to sort
the years

Table 4.4- Attributes description of the platform’s main database

Contextualizing some of the concepts and nomenclature that exists in the table
that describes all attributes in the relational database model, more specifically, semantics
regarding data types and keys follow the tables below.

DELE Full Name Meaning
types
int Integer It is a data type used to represent real numbers that do not have fractional values.
Like the int data type, it is used to represent real numbers that do not have fractional
bigint Big integer values. However, the bigint data type is envisioned for use when integer values might
exceed the range that is supported by the int data type.
double Double It is a data type used to represent real numbers that do have fractional values.
. It is a data type which can contain any type of data: numeric, characters, spaces or
Variable . : . !
varchar - punctuation. The current length of the variable character field can be anything from
character field - .
zero to the maximum declared field length.

Table 4.5- Attribute data types of the platform’s main database

Keys Full Name
<pk> Primary key
<fk> Foreign key
<pk, fk> Primary key and foreign key

Table 4.6- Key attributes denomination present in the platform’s main database

40



Provision of Academic Data for Research
A Step for Academic Success— ISCTE-IUL

4.2. Secondary database conception

With the main database designed to support the Fénix system's academic data query,
it is necessary to design a database that lists information from platform users and enables
the establishment of login-based platform access control mechanisms. Being a login, a
set of credentials used to gain access to the platform.

In addition to authorized user access control features, other user data is intended to be
stored in such a way that each session of each user on the platform becomes unique and
personalized. This information mostly concerns the query history of each user.

This need arises since there is no interest in embedding these functionalities in the
main database purposes. From the point of view of managing and maintaining
information systems, it would be less practical and more confusing.

MAIN PLATFORM
DATABASE

- It stores all the academic information
deemed important in the context of
success, and in turn allows to consult it:

- Allows importing data with the same

SECONDARY
PLATFORM DATABASE

- Save user’s information to perform an
access through login;

- Allows each platform user session to
become unique and personalized;

updated structure as the Fénix system
- Save user’s searches;

Figure 4.12- Databases comparison

The development of this database was followed by the same steps as the previous
one. Initially, a UML class diagram model was designed, and then a relational model was
designed.

4.2.1.1. Final result of Class Diagram

Since in the context of the development of the previous class diagram of the main
database some theoretical concepts related to UML language were presented, in this
model it will not be necessary, since both diagrams follow the same logic. However, all
the structure of the diagram will be summarized and contextualized.

The following figure concerns the graphical representation of the class diagram
designed.
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user search
userld searchld
firstname name
lastname ] . |query
username tableHeader
password date

Figure 4.13- Class diagram of the platform's secondary database

The first impression, compared to the previous class diagram, is that this class
diagram is much smaller and simpler. It only contains two classes and a relationship
between them. The "user" class is intended to describe a set of objects (users) that share
the same set of attributes (userld, firstname, lastname, username, password). And the
"search" class therefore describes a set of objects (searches), also composed of a set of
shared attributes (searchld, name, query, tableHeader, date).

The table below contains the description of the classes in this diagram.

Class Description
user | Allows to represent and describe all users.
search Represent and describe all searches.

Table 4.7- Descriptions of the classes in the secondary final diagram

As shown in the diagram, there is only one relationship between the classes. An
association whose classification according to the upper bounds is defined by "one to
many" and it reads as follows: A search can have only one user, and one user can have
many searches. Which means implicitly that a search is necessarily associated with one
and only one user.

4.2.1.2. Final result of Relational Model

Once again, during the conception of the relational model corresponding to the main
database, fundamental concepts for its realization were approached. However, since this
step covers exactly the same theoretical concepts as the other, only the whole structure of
the relational model of the secondary database will be framed.

Considering the class diagram presented above, it was possible to design the
following relational model.

£ registration users
@ userld : int(11)

@ firstname : varchar(10)
@ lastname : varchar(10)
@ username : varchar(100)
@ password : varchar(100)

£3 registration search
@ searchld : int(11)
# userld : int(11)
@ name : varchar(50)
@ query © text
@ tableHeader : text
@ date : datetime

Figure 4.14- Relational model the platform's secondary database
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This model supports the login system and platform user information management,
as well as translates the relationships between existing tables, allowing information to be
crossed between users and searches. Since the class diagram was simpler and smaller than
the main database class diagram, this relational model is proportionally simpler. It is
composed of only two tables, which are the user and search tables.

The following table contains information about the attributes of each table of this
model.

Table Attributes Data types Keys Description Notes
userld int <pk> User identification
number
firstname varchar(10) User's first name
users lastname varchar(10) User's last name
username varchar(100) User’s |nst|_tut|onal Ex: exa_mple@lscte-
Email iul.pt
Each user's encrypted
password varchar(100) User password password
. Search identification
searchld int <pk> number
userld int <fk> --- ---
name varchar(50) Search name
SQL query performed | Each search  will
search query text on search generate a table. Saving
the table header and the
Table header SQL command used in
tableHeader text generated in search the query easily
process replicates the query
again in a search history.
date datetime Search date

Table 4.8- Attributes description of the platform’s secondary database

Tables 4.5 and 4.6 presented above had the purpose of contextualizing the
semantics referring to data types and keys present in the table of the attribute’s description
of the relational model. Part of the semantics prevails, mostly with respect to the keys,
since they have exactly the same description. However, the following tables aim to add
the different data types used in this relational model.

Data types | Full Name Meaning
datetime Integer It is a data type used to represent real numbers that do not have fractional values.
text Text Stores any kind of text data.

Table 4.9- Attribute data types of the platform’s secondary database
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4.3. Databases implementation

After designing relational databases, a database management system (DBMS) is
required. A DBMS is a system software that allows to create and manage databases.
Within a relational database, there are relational model-based database management
systems called as Relational Database Management Systems (RDBMS). In order to
interact and communicate with the data stored in these systems, it is used the Structured
Query Language (SQL), which is the default programming language for dealing with
relational databases.

The system chosen to create and manage the relational database was MariaDB.
Because it is a fast, scalable and robust open source relational database management
system and because it provides an SQL interface for accessing data.

MariaDB
— o
—

SQL
-

Figure 4.15- Database management system
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Chapter 5 — The platform

Having the databases already implemented, the next steps are dedicated to the
design and development of the platform. This next phase followed standard web
application development practices such as choosing a software development lifecycle,
using UML diagrams, and architectural and workflow drawings to explain and detail the
system (Stobart & Parsons, 2008).

The development methodology implemented for the design of this platform was the
software development lifecycle model called Waterfall. Which is a very popular,
simple-to-understand software development architecture, often used for smaller projects
with short duration where requirements are well known.

1.
Requirement
Analysis

2.
System Design

3.
Implementation

4,
Verification

5.
Maintenance
and Evolution

Figure 5.1- Used software development lifecycle model (Waterfall)

5.1. Requirements analysis

Similar to the collection of requirements for the design of the main database, which
was carried out through the interviewing process, part of the requirements gathering
process in this development lifecycle focused on the interviewees' perspectives and needs
(also potential users). During this stage, the requirements were divided into two classes,
functional and non-functional requirements. The first, respectively, are requirements that
the end user specifically demands as basic functionality that the system must provide.
These are basically stated user requirements that can be seen directly in the end product.
In contrast, non-functional requirements, also called non-behavioral requirements, are
basically the quality constraints that the system must meet according to the project scope,
which essentially deal with issues such as security, performance, usability, portability,
scalability, among others.

Id Functional requirements description Id Non-functional requirements description
The system should block a user access to (St_scunty) The system s_hal_l requiré a user to login
FR.1 | . - o . NFR.1 | using a username (institutional e-mail) and
information query areas if he is not logged in.
password.
The system should block a user from access (Security) The system shall provide only one level
FR.2 | toinformation query areas if he does nothave | NFR.2 | of access: An authorized user level for
the necessary security credentials. unrestricted access to information query areas.
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(Security) The system should ensure student

An authorized user shall be able to have anonymity by hiding any direct identification

FR.3 access 1o the predefined indicator sets quer NFR.3 | from students and using a minimal search result
P query. so that it is impossible to identify specific

student cases.

An authorized user shall be able to have
FR.4 | access to a free survey that allows studentsto | NFR.4
crosscheck information.

An authorized user shall be able to have
access to all metadata information

(Performance) The system shall be capable of
supporting multiple connections from users.

(Performance) The system shall be capable of

FR.5 (designation and description of semantics, NFR.5 supporting multiple queries from each user at the
same time.
search results, etc.).
FR6 An authorized user shall be able to export NER 6 (Usability) The system must allow the user to
"~ | search results in excel compatible format. " | easily understand the use and options of the tool.
An authorized user shall be able to save (Usability) The system must be user friendly and
FR.7 NFR.7 | » 75"
searches. intuitive.
An authorized user should be able to access a (Portability) The system shall be capable to
FR.8 - NFR.8 - .
saved search history. achieve browser combability.

An authorized user must have access to the
FR.9 | personal information and have the option to | NFR.9
change password.

(Scalability) The system shall be capable to allow
database upgrades.

Table 5.1- Functional and non-functional requirements

5.2. System design

At this stage, system design and architecture are designed to meet the needs of end
users. As such, use case diagrams are initially used as they are often used as a first
approach to modeling a system. And finally, a proposal is presented to the system
architecture.

5.2.1. UML Use case diagram

In addition to what was mentioned earlier in the database design chapter, UML is one
of the object-oriented solutions used in software modeling and design. UML can also be
designated as a general-purpose visual modeling language for building, documenting, and
specifying a software system. Previously, structural diagram was used, more specifically
UML class diagram, because it was the best suited for the task. However, for this phase,
it was used a behavioral diagram, precisely, the UML use case diagram. Which allow to
represent the desired behavior of a system (requirements), regardless of how the system
will be implemented. Essentially, use case diagrams provide an overview of system
resources (services) and how they interact with Actors (users). Indicating the main
features of the system and delimiting the border (external users).

5.2.1.1. Use case
Briefly, a use case is a description of a sequence of actions that the system takes to

meet an actor's goals. Each use case should have a distinct name that easily associates it
with actions performed by the system.
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View account settings

Consult metadata

Figure 5.2- UML use case examples

In addition, use cases may contain in their description a more or less exhaustive set
of functional requirements described through structured language (goals, conditions,
sequence, triggers, etc.).

5.2.1.2. Actors

An actor specifies a role played by a user or any other entity that interacts with the
system. In this context there is only one actor engaging with the system, who is also
classified as the main actor, because it uses the system in order to achieve a goal. The
actor in this system is a user who needs special authorization to allow him to access web
application resources. This authorization is due to the fact that the information contained
in the web application is sensitive and critical. This system should only be used by users
who will make correct use of the data, in the sense that they will not attempt to take
advantage of the system for negative practices such as the purpose of identifying and
exposing particular student cases.

5.2.1.3. Final result of Use Case diagram
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System

-----

change password

<<includes3..
“cegxtends> :

<<|nclude>>
consult metadata

“‘%‘.\_\

<<|nclude>>

- ecincludess

|

<<ex‘tend>>

view search history

{
cross indicators freehy

_#=includes>

save search

Zeextends>

wigxtends>

view predefined indicator sets

Figure 5.3- UML use case diagram

5.2.1.4. Use cases description

The following tables refer to the description of the use cases presented in the diagram,
by structured language based on the following topics: goal in context, preconditions,

trigger.

Use Case

Login

Goal in context

Enable the user access to the system

Preconditions

The user has a valid username and password and is not already logged in

Trigger

The user requires access to the system to perform academic data consult

Table 5.2- "Login" Use case description

Use Case

Logout

Goal in context

Disable the user access to the system

Preconditions

The user is already logged in

Trigger The user no longer requires access to the system to perform academic data consult
Table 5.3- "Logout" Use case description
Use Case View account settings

Goal in context

Check the account settings

Preconditions

The user is already logged in

Trigger

The user access to the account settings page

Table 5.4- "View account settings™ Use case description
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Use Case

Change password

Goal in context

Change the old password to a new one

Preconditions

The user is already logged in

Trigger The user chooses through the account settings page to change the password
Table 5.5- "Change password" Use case description
Use Case Consult metadata

Goal in context

See the metadata related to the academic data available for consultation in the system.

Preconditions

The user is already logged in

Trigger The user access to the metadata page
Table 5.6- "Consult metadata" Use case description
Use Case View search history

Goal in context

View history of all saved searches

Preconditions

The user is already logged in

Trigger The user access to the search history page
Table 5.7- "View search history” Use case description
Use Case Cross indicators freely

Goal in context

Cross indicators related to the academic data available in the system.

Preconditions

The user is already logged in

Trigger The user access to the free query page
Table 5.8- "Cross indicators freely" Use case description
Use Case Save search

Goal in context

Save a search after crossing information

Preconditions

The user is already logged in

Trigger The user chooses through the free query page to save the search done
Table 5.9- "Save search" Use case description
Use Case Export search

Goal in context

Export a search after crossing information or after consulting predefined academic indicator
sets

Preconditions

The user is already logged in

The user chooses, through the predefined indicator sets page, or through the free query page, to

Trigger export the search performed.
Table 5.10- "Export search™ Use case description
Use Case View predefined indicator sets

Goal in context

Consult predefined academic indicator sets related to the data available in the system.

Preconditions

The user is already logged in

Trigger

The user access to the predefined indicator sets page

Table 5.11- "View predefined indicator sets" Use case description

5.2.2. System architecture

To design a system architecture, all intended functionality in the system has been
taken into account. But factors such as service integration were also taken into account.
It follows that the best solution to meet all project requirements would be to implement a
web application.
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Therefore, the entire structure and architecture of the system was focused on the
systems integration required to implement this type of application software. A web
application is a software application that runs on a remote server. In most cases, web
browsers are used to access web applications on a network, such as the Internet. In this
particular scenario, the web server will be local for security and testing purposes and will
communicate with the web browser through the user interface, as well as the web
application. The user interface is the interface through which the user accesses through
his web browser. Finally, and in order to integrate the main functionality of the system
(make data available for consultation), the web application will communicate with the
databases.

The following figure is the graphical representation of the architecture proposed for
the design of this system.

Web - RDBMS
Browser - MariaDB
- saL

.
.
“h

Web
Web a
Server PP
Ul
Y\\ ‘\\
. ~.
= JavaScript

*+ CSS

Figure 5.4- System architecture

5.3. System implementation
As the previously defined system architecture suggests (figure 6.4), this web

application implementation is essentially divided into two base processes: front-end and
back-end development.

5.3.1. System front-end and back-end
The front-end (UI) refers to the presentation layer of a web application. Also called

the client side, it includes everything the user views and experiences with direct contact,
from images, navigation menus, text, colors, buttons, among others. In this front-end
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process, three languages were used, namely: HTTP, CSS and JavaScript. HTML refers to
the Hypertext Markup language and is used for creating web pages and applications since
it is the backbone of the web. Hypertext is for hyperlinks that an HTML page may
involve, and markup language refers to the way tags are used to define and care for the
page's layout, structure, content, and in short, it is what controls the appearance of HTML
on the page. CSS aims to define the colors, fonts styles, layouts, background images,
margins, sizes, and even how the page and page content are organized, among many other
related functions. JavaScript is an essential language of the front-end development. JS is
widely used to improve user communication with the web page by allowing to create and
control dynamic content, adding more interactivity and enhancing more complex
animations.

The back-end (server side) allows to create components and features that are accessed
indirectly by a user through a front-end application. Succinctly, is the part of the web
application that the user does not see, and which is accountable for ensuring that
everything on the user interface really works, including the management and interaction
of information systems (databases). For the backend development process, two languages
were used, namely: PHP and SQL. PHP stands for Hypertext Preprocessor and is a
general-purpose scripting language that is especially suited for web development because
it offers incredible versatility when developing a dynamic web application. It also allows
for fast and secure database access, as PHP is embedded in HTML before page loading,
and hidden from the user. SQL refers to Structured Query Language and is an incredibly
powerful language that can be used to search, modify and even create databases over
relational database servers such as MariaDB, MySQL, Microsoft SQL Server, etc.

In order to integrate all the intended architecture in accordance with the presented
languages and systems, XAMPP was used. Which is an open source cross-platform web
server solution package consisting primarily of the Apache HTTP server, MariaDB
database, and script interpreters written in various programming languages, including
PHP, in a complete package.

BT T

WEb * RDBMS
Browser * MariaDB
* SQL
[ .
5 Php
Web app

MariaDB’
ul

= JlavaScript

= CSS

Figure 5.5- Front-end and back-end implementation approach
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The implementation of the system went through the development of the user
interface and back-end simultaneously.

Initially, Fénix system was used as a graphical aid for the development of the user
interface, in order to closely resemble the user experience in both services. And so that if
possible, try to convey the feeling to the user that the service is an extension of the Fénix.
These similarities are most visible in structure, navigation menus, colors, and logos.

Figure 5.6- Fénix initial navigation menu

Degrees
v Go to: Degrees | Master Degrees | Inteareted Master Deprees | Post Graduation Degrees | PHD Programs | Specialization Deprees | Post Graduate Seminars | Joint Programmes | Institutionals deprees
Exerdise of Personal Data Rights Degrees {1101 Master Degrees Lrtonl
Sustainable Development Goals
Anthropology Accounting
African Studies
Anthropology
Computer 5S¢ € and Business Management Anthropology (UTAD)
Computer Science and Busin Pl scheduies exams Art Markets executions schedules exams
Data Science schedules exams Business Aministration executions  schedules exams
Data Science (PL) schedules exams Business Economies and Competition executions  schedules exams
Economics scheduies exams Communication, Cuture and Information Technoiogy exscutions  schedules exams
Finance and Accounting schedules exams Community Psveholopy, Protection of Children and Youth at Risk exscutions  schedules exams
Human Resources Management scheduies exams Complexity Sciences executions schedules exams
Industrial Management and Logistics scheduies exams Cemputer Engineering executions schedules exams
Mansgement schedules exams Computer Science and Business Management executions  schedules exams
Marketing Management schedules exams Development Studies executions  schedules exams
Jodern and Contemporary History schedules exams Economics exscutions  schedules exams
Political Science scheduies exams Economics and Public Policies exscutions  schedules exams
Payenciogy schedues exams Egucation and Soctety executions schedules exams
Social Werk (PL) scheduies exams Enterprise and Labour Law executions schedules exams
Sociology schedules exams Entrepreneurship and Studies of Cuture executions  schedules exams
Sociology (PL) schedules exams Erasmus Mundus in Psvchology of Elobal Mobiity, Inclusion and Diversity in executions schedules exams
Jesconmunmcalions and Conputer Enginesring . ................ BSOS schedues gamy | | Sodet
. Erasmus Mundus in Secial Work with Families and Children executions schedules exams

Figure 5.7- Fénix initial page

5.3.2. Before login Ul

Development began by focusing on the Ul before the user established a login. Being
the result of the Ul menu layout before the user logs in, a composition between login,
mission, and team pages.

ISCTE £ IUL

Figure 5.8- Ul initial navigation menu
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With a very simple and intuitive functionality, allows clicking on each of the

buttons included in the menu will allow navigation and forwarding between the different
pages. Each page aims to highlight different points.

5.3.2.1. About page

As illustrated in the figure below, aims to focus and explain which service is offered
by the application.

The platform

This service aims to grant access to institutional statistical information to
certified users who belong to ISCTE - Instituto Universitario de Lisboa, so that
each interested party can prepare the analyzes that they consider most
appropriate.

All the institutional information on this platform has been extracted from the
ISCTE-TUL Fénix system database, since it contains relevant data regarding all
students, teachers and employees who have been part of the institution.

Related systems
ISCTE-IUL Website: www.iscte-iul.pt
Fénix: www.fenix.iscte-iul.pt

® 2019, ISCTE - Instituto Universitario de Lisboa. Todos os direitos reservados.

Figure 5.9- Ul about page

5.3.2.2. Mission Page

As the picture below illustrates, the mission page frames the purpose and motive of
the platform as well as the context of the mission. as illustrated in the following figure.

The purpose

One of the most widely and important research issue on higher education
relates to expose paths that lead te academic success. This platform is
supported by a research project from ISTAR - Information Sciences and
Technologies and Architecture Research Center - at ISCTE-IUL and one of
the main objectives aims to combat school failure in higher education.

Our mission is to take advantage of the available institutional information in
order to enable consultation and analysis of data relevant to academic success.

© 2019, ISCTE - Instituto Universitario de Lisboa. Todos os direitos reservados.

Figure 5.10- Ul mission page
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5.3.2.3. Team page

Then, the team page, called "our team", provides information about each project
member through a simple click on each photograph. The information is not only in terms
of curriculum, but also taking into account the positions held by each member during the
project. Below are the figures for the team page and an example of browsing that page.

ISCTE £ IUL

OUR TEAM

® 2019, ISCTE - Instituto Universitdrio de Lisboa. Todos os direitos reservados.

Figure 5.11- Ul team page

&

HUGO GONZAGA

(DEVELOPER)
Graduated in tel ication and puter engincering from the
Instituto Universitdrio de Lisboa (ISCTE-IUL) in 2017. Currently a M.Sc.
student at ISCTE-IUL and a researcher at Information Sciences

Technologies and Architecture research center (ISTAR-IUL), Lisbon -
Portugal. His present research interest is related with information systems,
software development and data science.

More information

Figure 5.12- Ul team page (example)

5.3.2.4. Login page
Last but not least in this menu, the login page. A bit more demanding in terms of

implementation than the others because it offers a login form that aims to verify the user's
access credentials.
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Username

‘ username@iscte-iul.pt

Password

‘ Enter your password

@ 2019, ISCTE - Instituto Universitdrio de Lisboa. Tados os direitos reservados.

Figure 5.13- Ul login page
5.3.2.4.1. Form rules

In the first contact with the form the user notices that it is mandatory to fill in the
username field before submitting the login.

Login
Username
[ username@iscte-iul.pt l
Password

[ Enter your password ]

Figure 5.14- before login (username mandatory)

As a prevention, it is not enough for the user to enter any username. Regardless of
whether the credentials are later valid or not, the form requires the username to be an
"@iscte-iul.pt" e-mail.

Login

{ Please use an @iscte-iul.pt email address ]

Username

‘ username@iscte-jul_pt |

Password

‘ Enter your password |

Figure 5.15- Before login (exclusivity in the username domain)
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And it is implied that, it is not enough to fill a valid username to execute the login,
it is always necessary to enter a password.

Password is required ]

Username

| username@iscte-iul.pt |

Password

| Enter your password |

Figure 5.16- Before login (password mandatory)

5.3.2.4.2. Login submission

After inserting the username, password and form submission comes the phase that
requires greater rigor and more development. There are two possible result scenarios for
page login submission: login success or failure.

5.3.2.4.2.1. Login failure

Failure to login implies that the username and password combination is not valid. That
is, there is no record in the database intended for user data, with such a combination of
username and password.

USER LOGIN PAGE SECONDARY PLATFORM

DATABASE

Username

‘ usernameg@iscte-iul. pt 1 1. validateLogin (username, password)
Password

2. login failed (with error message) x

Figure 5.17- Login submission (login failure sequence)

The system does not specify whether the error is in username or password. It just
spells out the message illustrated in the following figure.
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Wrong username/password combination ]

Username

‘ username@iscte-iul.pt |

Password

| Enter your password |

Figure 5.18- Login submission (failure form)

5.3.2.4.2.2. Login successful

Successful login implies that the combination of username and password is valid as it
is in the secondary database which contains all system user records. As illustrated in a

sequential figure below.

USER LOGIN PAGE SECONDARY PLATFORM
DATABASE

Username

ernzmeiscte-iul. pt 1. validateLogin (username, password)

ur password ‘

2. login successful V

3. forwarding

Session
Homepage

Figure 5.19- Login submission (login successful sequence)

As shown in the figure representing the login sequence, valid and successful login
routes the Ul to a user session. And from the session comes a navigation menu, different
from the previous one, which allows exclusive functionality to an authorized user.

ISCTE 'f_; IUL aga - 12/09/2019 | Logout
i e [ i

Home Page

You are now logged in
ﬁ?ﬂ Welcome admin@iscte-iul.pt

Figure 5.20- login submission (login successful destination page)
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5.3.3. After login Ul

As stated earlier, after the accredited login, the user has features that focus on the
project's objectives and core requirements. The logic of login lies in the fact that not all
users will have access to these features. The web application has a lot of sensitive
academic information and can only be accessed if a user is authorized to do so.

These features are arranged in a main navigation menu, identical to the previous one
regarding to the usability and graphics. And it consists of the following items: macrodata,
free query, metadata, latest searches and account settings.

ISCTE & IUL

Figure 5.21- Ul main menu

5.3.3.1. Macrodata

Starting with metadata, it aims to provide searches over a set of pre-defined indicators
within the context of higher education as well as academic success.

5.3.3.1.1. Macrodata front-end

ISCTE .f:;, IUL Hugo Gonzaga - 18/09/2019 | Logout

[ Indicators [ VEYIORES
EET

Number of Enrollments

Number of Enroliments in ISCTE for the first tme

Number of Enroliments in the 1st Year

Number of Enrollments in ISCTE as first option

Number of Graduates

Number of Dropouts

Figure 5.22- Ul macrodata

In this feature, the DGEEC, PORDATA and Eurostat platforms were used as
reference for the design of indicators. In one of the previous chapters, more precisely the
state of the art, the arrangement of some indicators included in each of the platforms was
presented.

The following table shows the result of the indicators established based on those
found in the platforms.
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Number of enrollments per year
Number of enrollments for the first time per year and sex

Number of enrollments in the 1%t year per year and nationality
Number of enrolments in ISCTE as first option | Per year and degree school
Number of Graduates per year and degree type

Number of Dropouts

Table 5.12- Macrodata established indicators

The following figure refers to the result applied to the user interface. To include
indicators, a side navigation menu consisting of subgroups has been developed to allow
easy interaction between the user and the service.

<

Mumber of Enrolments

4

Mumber of Enrollments in ISCTE for the first time

<4

Number of Enroliments in the 1st Year

4

Number of Enrollments in ISCTE as first option

Graduates

4

Mumber of Graduates

Dropouts

4

Number of Dropouts

Figure 5.23- Ul macrodata established indicators

Subgroups by definition are hidden to allow less confusing navigation. However,
with a simple down arrow click, they emerge.

«

Number of Enrolments

per Year

per Year and Sex

per Year and Nationality

per Year and Degree School

per Year and Degree Type

“

Number of Enrollments in ISCTE for the first time

«

Number of Enrolments in the 1st Year

«

Number of Enrolments in ISCTE as first option

Graduates

«

Number of Graduates

Dropouts

«

Number of Dropouts

Figure 5.24- Ul macrodata established indicator subgroups
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Like the other platforms, searches performed on this feature are returned in the
form of a table, with the export to excel function always associated. As the following

example illustrates.

Enrollments

Number of Enroliments v

Number of Enroliments in ISCTE for the first time v

Number of Enroliments in the 1st Year v
Number of Enrollments in ISCTE as first option v
Number of Graduates A
Number of Dropouts v

Enrollments in ISCTE

(per Year)

1231

filename input (max 16 chars)

Enroliments in ISCTE | YEAR

Export to Excel

|2006/200

3040

4482

2007/2008|
12008/2009)

6279

2009/2010)

8290

[2010/2011

10227

2011i2012|

10260

12012/2013)

10366

2013/2014

10630

[2014/2015

11818

2015/2018|

11675

[2016/2017|

11861

2017/2018]

This query returned: 12 cases

Figure 5.25- Ul macrodata search example

5.3.3.1.2. Macrodata back-end

Concerning consulting the macrodata page indicators, there is some development that
is not "in sight" of the user. Each search involves routing to a new page, with the same
structure as the macrodata, and which has included a php script that establishes a
connection to the main database, generates an SQL query to perform the search and also
draws the result table. Each of the indicators combined with one of the subgroups form a
different search, i.e. different SQL query. Resulting in total 30 different fixed queries.

USER

MACRODATA

1. Perform the search

MAIN DATABASE

3. Establish a connection
4. Connection successful
5. SQL query

6. Query result

Figure 5.26- Macrodata back-end

NEW

MACRODATA
PAGE

A
g

@ g5
= c 2
) ® =
= g
o 2

‘Php
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5.3.3.2. Free query

The free query is the main functionality of this system, since it aims to make it
possible to cross-reference a set of student data. All available data were those considered
relevant during the requirements gathering and database design, in the context of finding
new standards and paths of academic success.

5.3.3.2.1. Free query front-end

ISCTE b@ IUL Hugo Gonzaga - 18/09/2019 | Logout

Selection Panel

‘Socio-demographic characterization v

<

Family background

Previous Education v

Academic Experiences

Students Profie

Mobiity Program

Degrees

<«f<f«]«

Curricular Units

Since: | ----- Nong === | Until === None ===

scarch n

Figure 5.27- Ul free query

This feature, like the previous one, was arranged in a vertical side navigation menu,
with the difference that the content is totally dissimilar as well as the purpose. The
structure is defined as a selection panel, in which each main title (pre academic and
academic experiences) involves a set of dimensions, and each dimension a data set.

Selection Panel

Pre-academic Experiences

Socio-demographic characterization v
Famnity background ¥
Previous Education v
Academic Experiences

Students' Profile v
Mobility Program ¥
Degrees v
Curricular Units v
Execution Year n

Since: -——- Mone ——- until: |- Mone -——— ~

Figure 5.28- Ul free query selection panel
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Each data set of each dimension by definition is hidden, yet expandable. All of
these sets are represented and can be flagged or related through the checkbox. These
features are visible in the following image.

Selection Panel

Sodio-demographic characterization ¥

Gender e— ][z
Ovear of Birth E\

Nationalty B
ClPtace of Residency B
Ovarital status B

Famiy background v

Previous Education v

Academic Experiences

Students' Profile

Mobility Program

Figure 5.29- Ul free query selection panel (dimension)

Some have in addition to the checkbox, a selection filter to provide filtering at the
time of the search and to create more dynamic search execution. An example of this is
illustrated in the figure below.

Selection Panel

Pre-academic Experiences

Socio-dermographic characterization v
& Gender B
[ear ofgirth |E|

Nationality B
Oplace of Residency |E|
[ Marital Status |E|
Family background v
Previous Education v

Figure 5.30- Ul free query selection panel (variables)

In addition to features directly related to the selection itself, there is a help tip for
each variable ("?"), Which provides a brief description of the variable, as shown in the
following figure.
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Selection Panel

Pre-academic Experiences

Socio-demographic characterizat This variable returns the students™ gender

Gender

Ovear of airth

Nasonaity
Cpiace of Residency
warital status

Family background v
Previous Education v

Figure 5.31- Ul free query selection panel (variables help tips)

Another possibility different from the others is that it is possible to change the
range of years over which the selected variables are to be consulted. To do this, there
must be at least one variable that has any relation to the year in order to unlock the range
selection panel.

Since: ----- MNone ----- ~ Until: ----- MNone ----- ~

Figure 5.32- Ul free query selection panel (execution year, locked)

Once unlocked, this panel is shown as the following illustration demonstrates.

Execution Year a

Since: [ 2016/2017 «|  Unti: [2017/2018 ~]

Figure 5.33- Ul free query selection panel (execution year, unlocked)

The last tool options are specifically the search launch button and a tool help tip.

Academic Experiences - To initiate a search you must select
Students' Profile at least one option at the selection

Mobiity Program panel, and then press the button

Degrees "search”.

Curricular Units - The indicators are grouped by
dimensions, and in order to select
Execution Year them you only need to scroll through
the dimensions and press the

checkboxes.

n

Figure 5.34- Ul free query selection panel (search button and tool help tip)
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The following table represents the complete structure used for the design of this
tool, in terms of dimensions and variables.

Sex

Year of birth

Nationality

Place of residency

Marital status

Parents’ education

Parents’ job

High school type

High school degree type
Precedent degree

Previous education Precedent degree conclusion year
Ingression type

Entry grade

Iscte was first choice

Statute

Displaced

Special education needs
Scholarship

Transport supplement
Accommodation supplement
ISCTE-IUL financial support
Registration state

Was transferred

Has interrupted

Socio-demographic
characterization

Family background

Students’ profile

Mobility program Student outgoing
Degrees’ designation
Degrees Degrees’ type

Degrees’ school

Curricular units’ codes, names and
Curricular Units execution periods

Grades and ects credits

Table 5.13- Ul free query structure

As well as in the macrodata functionality, these microdata queries are returned in
the form of a table, with the export to excel function, plus the additional option to save
the query. As the following example illustrates.

filename input (max 16 chars) Sav

Selection Panel

E‘J.‘..".EE-
FEMALE 1996 |
PR e e T ineea m THE_STUDEN

Figure 5.35- Ul free query example
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5.3.3.2.2. Free query back-end

This functionality should be one of the most complex, if not the most complex in
terms of backend development. Each query executed starts a PHP script that receives as
input all the selection made by the user and translates all that selection into an SQL query.
Later the connection to the main database is established, the translated SQL query is
executed, and all the results are reproduced in the form of a table.

The following illustration is a good representation of the sequence and flow of coding
and performance of functionality.

2. Translate the inputs

USER FREE QUERY

Selection Panel
| orescodemic rperionces |

B — 1. Perform the search (send inputs) P h p

MAIN DATABASE

3. Establish a connection
4. Connection successful
5. SQL query

6. Query result

Figure 5.36- Free query back-end

Once the search result is available, there is the option to save and export as
mentioned above. However, both are quite different in terms of development. The export
function is through JS and simply reproduces the Ul table in excel compatible format.
The save function involves backend development. Because it consists of saving the search
that the user performed in the secondary database, for later the "last search history"
functionality to have access. For this, it is necessary that when clicking on the button, a
PHP script is executed in order to receive and to the necessary inputs to save a search in
the database, specifically the name of the search (if it has), the executed SQL query, the
header of the table and the date of the search. And finally forward the session to the latest
searches page.
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2. Translate the inputs

USER FREE QUERY RESULT

1. Press button save (send inputs) p h p

6. forwarding

SECONDARY DATABASE

3. Establish a connection
LATEST
SEARCHES

PAGE 5. SQL query (INSERT)

4. Connection successful

Figure 5.37- Free query back-end (save button)

Since one of the most important requirements of the system was to ensure the
preservation of student anonymity, at least two restrictions have been incorporated into
this free query functionality. One of the restrictions makes it impossible to cross-check
data that directly identifies the student, such as student identification numbers, candidacy
identification numbers, registration identification numbers, etc. And since just one
constraint is not entirely sufficient, the other restriction works at the minimum level of
possible results. So that this limit could be easily accessed and changed, an administration
table, called “queryManagement”, was created in the main database. This table contains
as one of its attributes the minimum result value ("queryLowerLimit™), which is queried
for each free query search. The following figure refers to the new management table in
the relational model of the main database.

ﬂ £ db feni querymanagement
# queryLowerLimit - int{11)

Figure 5.38- New table in free query scope (queryManagement)

When the search does not return the minimum results, the following message
appears.

Note: Always save your searches so you can review

them again through the latest search history  [lEEUERNYGQESERGEE)] Save | [# Export to Excel

Sorry, this query do not cover at least 10 cases

Figure 5.39- Free query restriction (lower limit)
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5.3.3.3. Metadata

Metadata is a very important feature for this system. Since it describes and supports
information regarding each variable present. Not only from the point of view of semantics
but also in terms of the possible results of each variable. It therefore has a
contextualization potential associated with the main web application tool.

5.3.3.3.1. Metadata front-end

ISCTE @ IUL Hugo Gonzaga - 19/08/2019 | Logout

Ele e e

Sodio-demographic characterization

Famiy background

Previous Education

Students’ Profile

Mobilty Program

Degrees

4| 4| a] afa|[a] 4

Curriculer Untts

© 2019, ISCTE - Instituto Universitario de Lisboa. Todos os direitos reservados.

Figure 5.40- Ul metadata

Like the other features, the menu structure was designed on the side with a vertical
navigation, with the purpose of reserving the central space of the page for the contents to
be presented of each variable of dimensions.

Data Information

Socio-demographic characterization v
Family background v
Previous Education A
Students' Profile A
Mobility Program v
Deagrees v
Curricular Units A

Figure 5.41- Ul metadata menu
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Since the contextualization is centered on the variables contained in the free query
tool, the structure presented in this menu is very similar, as well as the use and expansion
behavior of the components. Because it uses exactly the same dimensions and each
dimension contains the same variables. Thus, it becomes somewhat redundant to present
the complete structure again, as it was mentioned in a table above (table 6.13).

A representative example of the use and disposition of information is illustrated
in the following figure.

Sex

Socio-demographic characterization v
= From the education statistics' perspective, it refers to the sex of the individual who attends the formal education system

after the registration act designated as enrollment.

Sex

Year Of Birth

Nationality Possible search results:

Place of Residency
Variable Code Value [EN] Value [PT]
e MALE Male Masculing
[ FEMALE [ Female [ Feminino |

Family background v

Previous Education v

Students' Profile v

Mobility Program v

Degrees v

Curricular Units v

Figure 5.42- Ul metadata example

5.3.3.3.2. Metadata back-end

This feature did not require major backend development. It was only necessary for
some of the tables regarding the possible results of the variables. Some of these tables
were generated using a PHP script that allows the connection to the main database to be
established, and the execution of an SQL query in order to return the table with the
possible results and its contextualization. Others with simpler character are simply drawn
in HTML.

In order to facilitate this process, as the database implicitly contained all possible
results of each variable, it was considered appropriate to create a new table in the main
database, called auxEnum, concerning the contextualization of some of the possible
results. of some variables. The following figures show the representation of the new table
in the relational database model and examples of data in the table, respectively.

ﬂ £ db_fenix auxenum
# enumld - int{11)

2 type - varchar(50)

@ code : varchar(80)

@ valuePt - varchar{200})
@ valueEn : varchar(200)

Figure 5.43- New table in metadata scope (auxEnum)
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enumld code type valuePt valueEn

2 MALE Gender Masculing Male
3 FEMALE Gender Femining Female
IE /I
4 UNKNOWWM ProfessionConditionType Descanhecidaftido Unknown/Doesnt
tem have ane

Trabalha por conta de
outrem

Trabalha por conta goyc e puioved (as

6 INDEPEMDENTE_WORKER_EMPLOYEES ProfessionConditionType prdpria - (como amplayer)
empregadar) ploy

5 DEPENDENTE_WORKER ProfessionConditionType Employed Person

Figure 5.44- New table in metadata scope (auxEnum)

After the inclusion of this new table in the main database, part of the sequence of
functionality execution has become much simpler and more straightforward.

USER METADATA

Sock-demographic characterzation v
Family background v
Previous Education

Students' Profie

1. Perform the consult

NEW SECTION

OR PAGE
DIVISION

Mobity Program

Degraes

Curticular Unis

2. PHP script
21qe)
JNSax MBI L

MAIN DATABASE

3. Establish a connection

4. Connection successful

5. SQL query

php

6. Query result
Figure 5.45- Metadata back-end (save button)

5.3.3.4. Latest search

The latest searches feature allows a user to achieve uniqueness and identity in their
session. From a usage standpoint, it allows a user to access their saved search history. Not
only to see the search name and date, but also to have the option to reproduce the search

again.

5.3.3.4.1. Latest search front-end

As for the structure of this tool, it is composed by a table, which contains in each row,
information of searches related to the name and date and also the visualization option.
Usability is quite simple, user friendly and functional. Again, the tool is closer to the side
to make room for a query in the center of the page.
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ISCTE )f'*»} IUL Hugo Gonzaga - 15/09/2019 | Logout
K

Latest searches

Name Date
table-exportation 2019-09-19 14:41:23
table-exportation 2019-09-19 141516
table-exportation 2019-09-19 14:14:27
table-exportation 2019-09-19 14:14.00
table-exportation 2019-09-19 11:00:50
table-exportation 2019-09-10 19:26:53
table-exportation 2019-09-1015:23:18
table-exportation 2019-08-19 14:58:17
test 2019-08-07 18:03.58 .

© 2019, ISCTE - Instituto Universitario de Lisboa. Tedos os direitos reservados.

Figure 5.46- Ul latest searches

Clicking on "view search" displays a section with the desired search and the export
option.

Latest searches -
[3 Export to Excel

Loz sex | nationality | secondNationality
table-expontation 2019-09-19 14:41:23 MALE|Portuguesa
WALELF
table-exportation 2019-09-19 14:15:16 WALE|Porluguesa
WAL
table-exportation 2019-09-19 14:14:27 MALE Portuguesa
table-exportation 2019-09-19 14:14:00 WALE Portuuecs
table-exportation 2019-09-13 11:00:50
WALE|Poruguesa
table-exportation 2019-09-10 19:26:53 P
WALE|Poruguesa
table-exportation 2019-09-10 15:23:18
WALE|Poruguesa
table-exportation 2019-08-19 14:68:17
test 2019-08-07 18:03:58 . MALE Portuguesa
WALE|Portuguesa
NVALEIP:
WALE|Portuguesa
A Poruoueca &

This query retumed:

Figure 5.47- Ul latest searches example

5.3.3.4.2. Latest search back-end

This tool requires some back-end development. Each time the page loads, a PHP script
is executed that connects to the secondary database and executes a query that returns the
id, name and date of all user searches. Of all the required attributes, the search id is the
only one that comes hidden, the rest are visible in the table.

Associated with each row is a "view search” button. When it is clicked it executes a
PHP script which receives the (hidden) search id as input, reconnects with the secondary
database, and executes an SQL query by crossing the user id and the search id. Later it
receives the result of the query and prints the table.
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The following figures illustrate these respective process sequences. Being the first
referring to page loading and the second respectively to the process of redisplaying the
search.

3. Translate the inputs

USER LATEST SEARCHES

1. Landing page

2. PHP script execute (get inputs) php

8. Draw result

SECONDARY DATABASE

4. Establish a connection

5. Connection successful

6. SQL query

7. SQL query result

Figure 5.48- Latest searches back-end (landing)

2. Translate the inputs

USER LATEST SEARCHES
RESULT

20190019 14 1427

1. Press button “View search” (send inputs) p hp

20190819 141400

20190819 110050

20190010 19.26.53

6. Draw result

SECONDARY DATABASE

3. Establish a connection

NEW
SECTION 4. Connection successful

OR PAGE
DIVISION

5. SQL query

6. SQL query result

Figure 5.49- Latest searches back-end (view search button)

5.3.3.5. Account settings

The purpose of this page is to provide user information. Specifically, personal data
regarding the name, login username and number of saved searches. It also gives the user
the option to change the password.
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5.3.3.5.1. Account settings front-end

Hugo Gonzaga - 20/09/2019 = Logout

Personal
pm—— Account Settings

Change password

® 2019, ISCTE - Instituto Universitdrio de Lisboa. Todos os direitos reservados.

Figure 5.50- Ul account settings

In terms of page structure, it offers, like the other pages, a menu with vertical
navigation. The difference lies in its composition. It only has two components, the first
one referring to personal information and the second one referring to the change of
password.

Personal Information

Change password

Figure 5.51- Ul account settings menu

When the user clicks on "Personal Information" the structure that appears is matched
with the following example illustration.

Personal Information PerSOna[ |nf0rmati0n

Change password

Name Hugo Gonzaga
Username (login) admin@iscte-iul.pt

Number of saved searches 68

Figure 5.52- Ul account settings (personal information)
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For the remainder of the menu, when accessed, it displays to the user a password
change form.

Personal Information Change Password

Change password

Old Password: ]
New Password: ]
Retype the new Password: I:l

Figure 5.53- Ul account settings (change password)

5.3.3.5.2. Account settings back-end

Both components of account setting include back-end development. Each time a user
targets the "personal information™ component, the loading page executes a PHP script
that establishes a connection to the secondary database, generates and executes an SQL
command, and finally prints the results related to it. name, login username and number of
saved searches.

3. Translate the inputs

USER PERSONAL
INFORMATION
.
[—r— Personal Information
1. Landing page 2. PHP script execute (get inputs) Php
8. Draw result
SECONDARY DATABASE

[ —

Personal Information 4. Establish a connection

5. Connection successful
Hugs Gonzaga

) admin@iserinlpr 6. SQL query
caches 68

7. SQL query result

Figure 5.54- Account settings back-end (personal information)

Regarding the second component, namely the "change password"”, before
submitting the form, it is not enough that all fields are filled in, it is also necessary that
the two new password inserts be completely matched. As the figure below suggests.

73



Provision of Academic Data for Research
A Step for Academic Success— ISCTE-IUL

Change Password

Old password is required
New password is required
Retype new password is required

old password: ]
Retype the new Password: | |
Update

Figure 5.55- Account settings back-end (change password, restrictions)

After submitting the form, it executes a PHP script that connects to the secondary
database, executes an SQL query, compares the password in the database with the one
filled in as old, and from this moment two possible scenarios might come. In the first,
the old password does not match and gives an error message.

Change Password

[ Old password is not matching as per our record l

Old Passwor, d ]

New Password: 1

Retypethenewpassword: | [ ]
Update

Figure 5.56- Account settings back-end (change password, failure)

And in the second, respectively, the passwords match, the script sends another
SQL command with the update value and finally sends a success message.

Change Password

Password was changed with success.

old Passwor d: 1

New Password: 1

Retype the new Password: | [ |
Update

Figure 5.57- Account settings back-end (change password, with success)

The sequence of events on which this development proceeds is shown in the
following figure.
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2. Translate the inpuis

USER CHANGE PASSWORD

[—— Change Password

(((((((

1. Press button “update” (send inputs) php

SECONDARY DATABASE

3. Establish a connection

4. Connection successful
5. SQL query (confirm password)
6. SQL query result (password maich)

7. SQL query (UPDATE password)

Figure 5.58- Account settings back-end (change password sequence)

5.4. System verification

At this stage, the project is not only tested to verify that it meets user requirements
and needs. It is subdivided into three phases: verification, validation and testing. Mainly,
to assess whether the system is usable, and to discover any defects in the system.

The system verification process consisted of verifying and confirming that the system
essentially met the specification. As such, it included activities such as specification
analysis, design analysis, and the testing process itself. In all activities it was found that
the product did not escape either the architecture and design for which it was intended to
be developed, nor the specifications.

The validation process consisted of confirming that the end product met the user's
requirements. The vast majority of variables required in the interviewing process were
duly included to allow cross-checking of information in the web application, and the
application itself was conceived as one of the requirements in order to support various
perspectives and needs. However, it must be pointed out and assumed that it was not yet
possible to validate the platform with the interviewees.

The testing process was simply based on direct testing of each of the system's features
in isolation, and on overall behavior. Some problems arose as the tests were performed
but corrected immediately.

5.5. Evolution and maintenance

The last phase in the development life cycle of this software and is intended to provide
support and maintenance for the web application, ensuring that it runs smoothly. As
errors, bugs and product defects are found, correcting them is the main objective of this
stage in order to improve not only the tool performance but also the user experience.

In addition, as this tool is primarily intended to provide academic data, it should be
updated at least once a year. Which implies directly, continue to regularly and periodically
manage the databases.
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Chapter 6 — Results

The result of this dissertation was a functional web application with a feature set. It
is a finished product, which has a basic structure composed of components that are easy
to learn and interact and fully functional. However, it only runs on a local server,
essentially for security reasons. It contains too sensitive information and in order to make
a leap to a remote server it is necessary to double the security requirements, perform twice
the tests and ensure a more professional maintenance.

Although planned, it was not yet possible to validate the web application with the
interviewed users, as pointed out in the system verification section. However, the
implemented tool is being intensively used by three ISCTE-IUL researchers. Two of them
are conducting master's dissertations in the context of the analysis of the school career
and the other researcher is part of an ISCTE-IUL team in charge of monitoring school
success.

The expected information query results were achieved, as well as all other
requirements outlined. The implemented system allows to cross many variables
considered relevant for studies of academic success, being able to establish and to perform
an extremely important function with regard to the aid of this type of studies and
investigations.

This web application provides a semantic contextualization of all variables and
results of all information that can be crossed. Allowing those interested in the information
to understand all possible outcomes, as well as the theoretical framework of the variables.

It also offers a set of predefined indicators based on the existing information
consultation system sets related to education indicators, specifically higher education.

All the architecture stipulated in the development lifecycle has been met, which
means that the databases have also been properly implemented and are functional to the
system. It is also thanks to the fact that the databases are properly adjusted that all the
correct functioning of the system is possible, from the login process to any other tool with
which the user has contact within the session.

Throughout the implementation phase, all graphical interface illustrations were
displayed. So, re-presenting them would be quite redundant. Thus, the following images
refer to the process of a sample consultation performed through free query tool of the
platform, which is considered as the main tool of this system. In order to focus mainly on
the potential for consultation and research aid of this web application. The process begins
with the selection panel.

Selection Panel

‘Socio-demographic characlerization

£
[ vesr o Beh
Naionaliy

|58 (€3] 1E3] (€3]

] place of Residency

[ wrrat stz

<=

ground

Previous Education

:
-

Studants Profik

Hobilty Program

Degress

v
Degrees dasgration 8]

Degresspe ]
e @
Currcaar unss v
e @
[ES—— (=)
Srce: [T/ ] uot[DT/0E ]
==

Figure 6.1- Example search - selection panel
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After selecting all the variables to be crossed, perform the search and wait while the
results are generated.

Note: Always save your searches so you can review

them again through the latest search history filename input (max 16 chars) Save | [ Export to Excel
nationality | secondNationality degreeNamePt yearName degreeType schoolAcronym
MALE |Portuguesa Engenharia de Telecomunicacdes e Informatica | 2016/2017 [BOLONHA_DEGREE] School of Tech
MALE |Portuguesa Engenharia de Telecomunicaces e Informatica | 2016/2017 [BOLONHA_DEGREE]| ISTA School of Tech
MALE |Portuguesa Informética e Gestio de Empresas 201712018 BOLONHA_DEGREE| ISTA School of Tech
MALE |Portuguesa Informatica e Gestio de Empresas 201712018 BOLONHA_DEGREE| ISTA School of Tech
MALE |Poruguesa Informatica e Gestdo de Empresas 201712018 BOLONHA_DEGREE| ISTA School of Tech
MALE |Portuguesa Informética e Gestio de Empresas 201712018 BOLONHA_DEGREE| ISTA Schoal of Tech
MALE |Poruguesa Informatica e Gestdo de Empresas 201712018 BOLONHA_DEGREE| ISTA School of Tech
MALE |Portuguesa Informatica e Gestio de Empresas 201712018 BOLONHA_DEGREE]| ISTA School of Tech
MALE |Portuguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE] ISTA School of Tech
MALE |Portuguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE| ISTA School of Tech
MALE |Portuguesa Engenharia Informatica (PL) 2016/2017 [BOLONHA_DEGREE]| ISTA School of Tech
MALE |Poriuguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE]| ISTA School of Tech
MALE |Poruguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE| ISTA School of Tech
MALE |Porfuguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE| ISTA School of Tech
FEMALE|Portuguesa Informatica e Gestio de Empresas (PL) 2016/2017 [BOLONHA_DEGREE] ISTA School of Tech
FEMALE|Portuguesa Informatica e Gestdo de Empresas (PL) 2016/2017 BOLONHA_DEGREE| ISTA School of Tech
MALE |Portuguesa Engenharia de Telecomunicacdes e Informatica | 2017/2018 [BOLONHA_DEGREE] ISTA School of Tech
MALE |Portuguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE| ISTA School of Tech
MALE |Poruguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE| ISTA School of Tech
MALE |Portuguesa Engenharia Informatica (PL) 2016/2017 BOLONHA_DEGREE| ISTA Schoal of Tech
MALE |Poruguesa Engenharia Informatica (PL) 201712018 BOLONHA_DEGREE| ISTA School of Tech
MAI F IParhinuesa Fnognharia Informatica (P1Y POATI2018 RO ONHA NFGRFF ISTA Schoal of Tech ¥
< >

This query returned: 25011 cases

Figure 6.2- Example search - result 1/3

filename input (max 16 chars) [ Export to Excel

schoolNameEn curricularUnitCode curricularUnitName

School of Technology and Architecture Propagac3o e Radiacdo de Ondas Electromagnéticas 2 Ano, 2° Sen
School of Technology and Architecture LO7E7 Modulacao e Codificacao 3" Ano, 1° Sen
School of Technology and Architecture L5096 Programacio Concorrente e Distribuida 2° Ano, 1° Sen
”@chool of Technology and Architecture L5105 Engenharia de Software | 3 Ano, 1% Sen
School of Technology and Architecture L5108 Engenharia de Software Il 3° Ano, 2° Sen
”@chool of Technology and Architecture LO141 Analise Matematica 1% Ano, 1% Sen
School of Technology and Architecture) L5102 Redes Digitais | - Fundamentos 2% Ano, 2° Sen
”Echool of Technology and Architecture 01768 Marketing para as Tecnologias 1% Ano, 2° Sen
School of Technology and Architecture) LO726 Sistemas Operativos 2 Ano, 1° Sen
»§chool of Technology and Architecture L5098 Redes Digitais |l - Sistemas, Aplicacies e Senicos 3% Ano, 1° Sen
School of Technology and Architecture) LO743 Tecnologias para Sistemas Inteligentes 3 Ano, 2° Sen
»@chool of Technology and Architecture LO779 Processamento de Informacio 3 Ano, 1% Sen
School of Technology and Architecture L5099 Redes Digitais Il - Seguranca, Multimédia e Gestio 3% Ano, 2° Sen
”@chool of Technology and Architecture LO731 Inteligéncia Artificial 3 Ano, 1% Sen
School of Technology and Architecture 02364 Algoritmos para Big Data 1° Ano, 2° Sen
»@chool of Technology and Architecture LO731 Inteligéncia Artificial 3 Ano, 1° Sen
School of Technology and Architecture) L2102 Propagac3o e Radiacdo de Ondas Electromagnéticas 2 Ano, 2° Sen
»§chool of Technology and Architecture L5097 Algoritmos e Estruturas de Dados 1% Ano, 2° Sen
School of Technology and Architecture) LO745 Circuitos para Comunicaces 17 Ano, 2° Sen
”Ecnool of Technology and Architecture L0143 Algebra Linear, Geometria Analitica e Analise Vectorial 1° Ang, 1° Sen
School of Technology and Architecture| L0131 Analise Matematica | 17 Ano, 1° Sen
Srchonl of Technolnav and Architectire 1 0132 Analise Matematica Il 1° Ann 2°Sen ¥
< >

This query returned: 25011 cases

Figure 6.3- Example search - result 2/3
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put (max 16 chars) Save | [#) Export to Excel
arUnitCode curricularUnitName period gradeValue | gradeScale | ectsCredits
Propagac3o e Radiacio de Ondas Electromagnéticas 2° Ano, 2° Semestre
787 Modulagio e Codificacio 3° Ano, 1° Semestre NA TYPEZ20 4
6096 Programac3o Concorrente e Distribuida 2° Ano, 1° Semestre 13 TYPE20 B
5105 Engenharia de Software | 3° Ano, 1° Semestre 10 TYPEZ0 ]
p106 Engenharia de Software Il 3° Ano, 2° Semestre 10 TYPEZ0 B
141 Analise Matematica 1° Ano, 1° Semestre 13 TYPE20 i
p102 Redes Digitais | - Fundamentos 2° Ano, 2° Semestre NA TYPE20 6
769 Marketing para as Tecnologias 1° Ano, 2° Semestre 12 TYPEZ0 ]
726 Sistemas Operativos 2° Ano, 1° Semestre MA TYPEZ0 i
5098 Redes Digitais Il - Sistemas, Aplicacfes e Senicos 3° Ano, 1° Semestre MNA TYPEZ0 B
743 Tecnologias para Sistemas Inteligentes 3° Ano, 2° Semestre RE TYPEZ0 B
779 Processamento de Informac3o 3° Ano, 1° Semestre MA TYPEZ0 ]
p099 Redes Digitais Il - Seguranca, Multimédia e Gestao 3° Ano, 2° Semestre MA TYPEZO B
731 Inteligéncia Artificial 3° Ano, 1° Semestre RE TYPE20 6
PaG4 Algoritmos para Big Data 1° Ano, 2° Semestre MA TYPEZ0 B
731 Inteligéncia Artificial 3° Ano, 1° Semestre 13 TYPEZ0 g
B102 Propagacio e Radiacdo de Ondas Electromagnéticas 2° Ano, 2° Semestre| NA TYPE20 B
p0a7 Algoritmos e Estruturas de Dados 1° Ano, 2° Semestre MA TYPEZ0 ]
745 Circuitos para Comunicaces 1% Ano, 2° Semestre MA TYPEZ0 i
143 Algebra Linear, Geometria Analitica e Analise Vectorial 1° Ano, 1° Semestre NA TYPEZ0 B
131 Analise Matematica | 1° Ano, 1° Semestre MA TYPEZ0 B
132 Analise Matematica Il 1° Ann 2° Semestre MA TYPF20 3} b

This query returned: 25011 cases

Figure 6.4- Example search - result 3/3

Afterwards, instead of saving the search, contrary to the examples above, the data
is exported to achieve better filtering and analysis.

Abrir export-tablexls X
Optou por abrir:
export-table.xis
que € um: Microsoft Excel 97-2003 Worksheet (7,6 MB)
de: blob:

0 que deve o Firefox fazer com este ficheiro?

(O Abrir com | Microsoft Excel (predefinigio) ~

@;guard ar ficheiro

I Memorizar opgio para este tipo de ficheiro.

Figure 6.5- Example search - export table

A [ c [) 3 £ c H ' ) x L M "
1 [sex | | rational v | sscona¥ationa v | degrashamsr: [ veariar v degreeType |+ | schoolacron v | schoolNiametn = | currculartnizcd v | cumcularUniame (7] perioa [~ [grateva v grasesd v |acrscreains v |
3 Ergannari ca Teiscsmumicagier s Prapagacio s Radiagiacs Oncas e
2 |mais  Portuguess Infermstics 2015/2017 BOLONHA DEGREE STA g 02 e - N ) .
N Engenharia de Telecomunicagbes e 3tan0, 32
3 |Maie Poruguess Infermirics 2015/2017 BOLONHA DEGREE STA e ws S 5 — e e s
& M Fomugess Infermstics & Gestlo de Empresas 2017/2018 BOLONHA DEGREE STA e tsos¢ = Distrituids  Samesw 12 e B
5 |MaE  Poruguess nformstica & Gesto de Empresas 2017/2015 BOLONMA DEGREE STA a 15105 Semesre 10 Tvee0 B
6 |MaE  Poruguess nformstica ¢ Gesto de Empreszs 2017/2015 BOLONHA DEGREE 5TA a L5105 Semesre 10 TvPED B
7 |mais Portuguess Infermstica e Gestdo de Empresas 2017/2015 BOLONHA DEGREE STA s a1 — 13 e €
8 sz Portuguess eterrbtica  GescSa e s 2017/2015 BOLONHA DEGREE STA - 5102 Semeze m\ ren 3
9 [MAlE  Portuguess Infermstics e Gestio de Empresas 2017/2018 BOLONHA DEGREE STA e e Semeze 12 e B
10| MAlE Poruguess Engeniaria Informtica (L) 2015/2017 BOLONMA DEGREE STA a o2 Somesre n e B
Retes Digitaish-Sistemas, Aphcagiese 3tAno, 12
11| MatE Portuguess Enseriaria Informtica (L) 2015/2017 BOLONHA DEGREE STA SchoolcfTechnology and Architecture L5028 Servicos Semestre w Twen [
12| MAlE Poruguess Engeniaria Informtica (L) 2018/2017 BOLONKA DESREE STA a [ Tecnoiogras e Somesre = e B
13| MAlE Poruguess Engeniaria Informtica (FL) 2015/2017 BOLONHA DEGREE STA a w7 = Semasre n e B
m Sedex Digtarz - Seguans Multimitize | 3£ an0, 25
14 /MaE Porugess Engeniaria Informtica (L) 2015/2017 BOLONHA DEGREE STA ScheolofTechnelozy and Archinscture  LS0S9 Gemtic Semesre e e €
15| MAlE Poruguess Engeniaria Informtica (FL) 2015/2017 BOLONHS DEGREE STA Schoolof Technolozy and Architecture L0731 Inteligéncia Artficial Semestre £ ren €
16 FBMALE Portuguesa informatica < GesiSude Empresas FL | 2016/2017 BOLONHA DEGREE BTA a 286 Aigor ¥ Semesre e e B
17| FamaLs Poruguess 20152017 BOLONHA DEGREE TA . w1 tsligincis Arvical e 13 e s
b Fropagacio s Radissdode Ondas 2tAnc, 28
18| MALs  Poruguess 2017/2015 BOLONHA DEGREE 5TA a 20 . Semasre ) Twen [
19| MatE Poruguess 20152017 BOLONHA DEGREE TA s Lsos7 sigors Semestre w ) B
20[MALE Portuguess Engeriaria Informtica (L) 2015/2017 BOLONHA DEGREE STA e wras e . Semestre w e B
il Aigebra Linear, Geometria Aalitics ¢ An3lise 11 Ano, 12
21 Mz Forusuess Ergannars nformica (71} 20152017 BOLONHA DEGREE STA SchoolofTecoiogy and Archinseture L0143 veczeriat Semestre w =) 5

Figure 6.6- Example search - export table result (in excel)
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Chapter 7 — Conclusions, Limitations and Future Work

7.1. Conclusions

The contribution of this dissertation was to provide a tool aligned with the
scientific contributions to the concept of academic success, as well as the implementation
of a system capable of automatic generation of SQL queries based on high level
constraints.

This master dissertation presents a system that allows the availability of academic
data for interactive consultation. Aiming above all to frame the scope of consultations
within the ambit of academic success. In order to enable interested parties to analyze and
identify some types of academic achievement standards within the ISCTE-IUL
institution.

The institution preserves a lot of student information. By leveraging this aggregate
of data to allow for specific misconduct and problems within the institution, it may be
possible to establish more effective measures to combat failure in more specific cases.
Thus, this web application was developed, which represents a set of research aid features.
Offering a user interface through the browser allows direct access for authorized users to
a set of information imported from the Fénix system, which was considered as important
for the scope of investigations and studies. In addition to the visualization it offers, and
in order to allow a much deeper and advanced use, the system grants the exportation of
queries to ".xIs" compatible software, such as excel.

Through the completion of this dissertation it was possible to gain a broader notion
about academic success and conclude that this is a matter of enormous relevance and
concern not only for educational policy makers and governments, but also for institutional
leaders, practitioners and researchers.

The whole objective of the project proposal has been achieved and it is hoped that
this web application can play a very important role as a research aid tool related to
academic success. However, new challenges were identified, as well as some limitations,
which will be exposed in the following sections.

7.2. Limitations

Throughout the project, some limitations were identified not only at the level of the
implemented system.

The first to list is because the Fénix system was not designed or implemented to focus
on a 100% tool devoted to studies and research of academic success. And that in itself
implicitly means that much of the information contained therein is in no way shaped to
be harnessed in the context of such systems. Which leads to the formulation of the second
and third limitations encountered.

Many of these fields and variables in the Fénix database were not designed for further
analysis, which means that some of them are not required or mandatory. Consequently,
when crossing information, there is a great loss of data, which greatly harms those who
want to work the full sample of the institution and not just some segments.

Some of the fields in the Fénix database are poorly filled and not standardized. There
are anomalies and inconsistencies that limit not so much the availability of information,
but above all the further analysis.
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One of the main limitations of this dissertation is related to the fact that it was not
possible to validate the platform with the interviewees after the implementation process.

Moreover, the last limitation found is directly related to data protection policies.
These partly limit the maximum benefit users can derive from microdata. Because, by
having to ensure that all identification numbers, including student numbers, are
completely excluded from the system, it is impossible, for example, to track a specific
student path through the years at ISCTE-IUL.

7.3. Future Work

As mentioned earlier, studies concerned with finding hypotheses to produce
contexts that foster student success are increasingly important topics, especially for
countries interested in and committed to improving the efficiency of higher education
institutions (York et al., 2015; Kuh et al., 2006; Kolster & Kaiser, 2015). And with this
as a line of reasoning and guidance, it is necessary to continue the work, and if possible,
improve it.

The system should continue to receive Fénix imports each year to further expand
the sample of cases and to reveal more and more details of success developments. The
system must also continue to be used and tested so that more errors and failures can be
modified and improved.

There must be a continuation and further deepening in the investigation. More
indicators could be established, probably this dissertation does not focus on all indicators
of academic success to which the Fénix could even respond.
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Appendix A — Fénix system in ISCTE-IUL

Currently at many universities, the use of web technology has become a vital part
of the academic administration (Lotsari et al., 2014; Piety et al., 2014). As mentioned in
previous chapters, the Fénix is an example of how increasingly information systems and
web technologies are important to the educational systems, and also how these systems
have a major positive impact on the use and services’ simplification.

System description and functionalities

As described on the Fénix login page, from an overview, this system provides
ISCTE-IUL certified users (students, teachers, employees and candidates) with a diversity
of services and features, to simplify the daily life of all those who study or work at this
institution (Fénix ISCTE-IUL, n.d.). Features on the platform may differ depending on
the types of users.

o B

Fénix allows certified users - students, teachers, employees and candidates - of ISCTE -
Instituto Universitario de Lisboa to have on-line access to services that simplify the day to day of
those whe study and/or work at this institution.

Username: |'=:s:s:>:=: @iscte-iul.pt |

Password: | |

Figure- Fénix - Login Page

Some of the features

Throughout this chapter, functionalities of some of the main roles performed in the
institution are described. It is therefore necessary to point out that there are many more
Fenix features performed by other entities not less important to the institution, however,
for the purposes of demonstrating the impact of Fénix on academic daily life, only a few
were used.

From the perspective of the student-user, there are features such as: students’
curriculum, students’ attendance to curricular units, students’ semester schedule, register
in intermediate assessments, consult grades (intermediates and finals), academic work
(projects, dissertations and thesis) management, access to file repository, manage
enrollments, submit candidacies, participate in institution’s surveys and personal data
authorization options, among other functions.

At the level of a teacher-user, the available functions focus on the main activities
performed by the teachers, such as the administration of curricular units, appreciation of
the curricular unit, launching grades, managing student attendance, assessment
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management, consultation. class schedule, guidance management (thesis, academic
work), teaching service management, summary management, teaching time consultation
and content repository administration.

Observing the non-teaching employee-user access area, the available functions allow
the attendance records to be consulted and the self-justifications to be inserted.

In addition to the portals mentioned above, there are also reserved areas for specific
institutional positions related to course management as well as department management.
Being the functionalities of the first case, respectively: conduct course appraisals,
management of academic assignments and learning objectives linked to the course
curricular units. And in the second case, correspondingly: submission of teacher lists to
be hired for the next semester or school year, consultation of all teachers in the department
with active contract in the selected school year, management of curricular units' teaching
hours and the hours allocated to teachers.

Although the features described only represent a part of the full range of functions that
Fénix supports as mentioned early, it can be seen that this system has a very significant
impact on the services that are used over a school year. It is visible that it is a platform
that transposes many of the academic services to digital, simplifying above all the storage
of processes and data, which previously was usually physical. Over the years, by
centralizing many of these services through Fénix-like technologies, it promotes a natural
increase in the amount of academic data stored (Lotsari et al., 2014; Piety et al., 2014).

Potential of the data in the system

Beyond all the features available, Fénix has an extensive database where all the
information is stored. As such, it has a record of all students who enrolled the ISCTE-
IUL university. Being these records, not only made up of personal data, but a vast set of
data referring to the entire course of the students in the institution. These large volumes
of data might eventually be a priceless asset that can be used as study tools to uncover
patterns and draw conclusions (Lotsari et al., 2014).

It should be emphasized that the Fénix is not a platform for the purposes of an
academic success analysis tool. Eventually some data may not be worked for this purpose,
as some indicators proposed in academic success measurements may not be adapted or
fitted in this context. However, it is necessary to focus all interest on data within the
framework of academic success, and it is also important to understand the types of data
needed from what is available, and exactly how that data should be used in order to allow
the establishment of good analyzes, and in turn, decent conclusions (Gonzalez, 2009).

To this end, the next steps will be to set up a set of interviews to gather the needs of
potential users with regard to which data will be of greatest interest to consult and what
data should or should not be used in the context of the ISCTE-IUL analysis of success.
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Appendix B — Interview Script

ISCTE £ IUL

Instituto Universitario de Lishoa

Interview Script
Relevant data for academic success studies

Thiz interview is being conducted as part of 2 rezsearch project inserted in the context
of the anzlyziz of school success/failure at ISCTE-IUL. The aim is to provide interested
teachers and researchers with access to data, so that each one can prepare the
analysis that conziders most appropriate.

The interview aims to gather the needs of potentizl users regarding the data for
which there will be greater interest in consulting.

. What iz your definition of academic success?
II.  ‘What factors are mast involved or condition academic success?
IIl.  Which segments of students may be more vulnerable to failure?
I¥.  Given the universe of the Fénix systam, what are the data that seem to be most
relevant to establishing indicators of academic success? Or others that with this

concept may be related orimplied in its explanation?

V.  Comment on the possible usefulness of having & platform that allow to consult
and downlozad academic data related to academic success.

Thank yvou very much for your attention and collaboration,

Huzo Gonzaga
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Appendix C — User Manual

ISCTE £ IUL

Instituto Universitario de Lisboa

Departamento de Ciéncias e Tecnologias da Informacio

User Manual

Provision of Academic Data for Research:
A Step for Academic Success

Hugo Gonzaga Parente Miguel

Supervisor:
Doctor Pedro Nogueira Ramos, Associate Professor
ISCTE-IUL

Co-Supervisor:
Doctor Susana da Cruz Martins, Assistant Professor
ISCTE-IUL

September 2019
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Chapter 1 — Web Application

11 Access the application

The web appliacation itself does not require any download. However, despite being a
web application and being accessible through a compatible browser, such as Mozila
Firefox, Microsoft Edge, Google Chrome, the server 1s currently local for testing
purposes. Consequently, to access the application it 1s necessary to run the local server
and the following address must be used: http://localhost/webApp.

For this link to be available, software with features identical to XAMPP (which was
the one used) is required to offer a cross-platform web server solution package consisting
principally of the Apache HTTP server, MariaDB database, and script interpreters written
in the PHP.

Using the XAMPP tool, it should be checked if the following directory contains all
the web application-related files: xampp\htdocs\webApp

Lo Late C » OncoPrsopsl IC) » sampp » Medocs » wediop
] aboutpage pro | KGwtemag she " Grtabese ot
_] dolVoarvaliments. perfor pto _ €. J ermiiurts perude sty _ & 3 emuliwety perfistioeslty phe
] de1-t-ervsiiments-peragrescroc shp @ S emoimerty gelingree ype sty  Oh2-T-enimartsisieme perVear php
] #52 Z-ervcliments| dTime ceGeder.shp _ 2 3 emaiiet e seNt ity sho _da W Trme pedegra
] dei-S-ereoirments’ 2 lme-perOegres Yoo orp I R e i T ehhi-emnimenty I epr- pelenzer php
| 453 3 ervclimonts'st¥er salutiondity phe | 3 & evdliet ' selapaSounl T3 5 ovulnet eV pedoyelie ple
_] dod-t-presiiments’ wCpron-periew pho _ @t emirmerty e 0ptee perlamden 36p _ ant benmimeeh e Opthon et nralry php
| g2 & erviliments’ 20pten pelejrecsches . | @ 3 et wTlpton solepeines. A 1 gadats peVen shp
_] #o5-0-grazustes-perCandee php 5% L gesste cetum e ary g _ erd A gt pelegrreichnol pho
] 05 % gratuites poDegrecipeshp 16 ) Sipo.ts servey ghy O 2 0 podts pesenie gy
| b V- ropots paristinalty prp b 4 dopan jelepeiicioci g LGS dupas pedegree e g
] mon pre Nmepage s e e
| beeston porta php logesre adete prp
] mavorpageohp B | vegne pry
| s ahp o e elahy

Figure 1- File directory (webApp)

And the database files should be checked in the following directories:

T » EstePC » Disco Principal (C:) » xampp » mysqgl » data

~

A Nome

mysgl
performance_schema

i -- iadmin

teste

Figure 2- File directory (databases)
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Finally, the servers must be started,_ and the link should be available.

E] HAMPP Control Panel w322 [ Cornpilect Nov 128h 2005 ] = O o
XAMPP Contral Panel v3.2.2 [ & coma |
Vodules 3
Service Moduls PiD{s) Ports} Actioas E
| Anping Admb | | Gonfig || Logs - B |
uysaL m Adrmis Confy | | Loos " Dxgrer |
Fls7in [ Sar | [ &dme | [Contq | [ Lo | [ B Sarvce |
Marzary [ Stary | | aomin | [ Config | Logs | @ e
Tamcal [ Slar} 1 Admic 1 Confg [ Logs | H o

Figura 3- XAMPP conirol panel (Start servers)

1.2. Login

To login, the user must be previously registered in the system by the administrator
and submit a valid username and password combination in the form of the "login" page.

ISCTE £ IUL
(] ) ] )

Enler ot pamamord
Figure 4- Login page form

Successful login implies that the username and password combination 15 vahd.
Successful and valid login routes the user interface to a user session, and from the session
comes a navigation menu that allows vmique functionality for an authorized user, such as:
macrodata, free query, metadata, latest searches and account settings.

Figure 3- Web app matn navigation menu
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ISCTE £ IUL

Figure 6- Web app home page

1.3. Macrodata

In order to access this feature, the user needs to select the "macrodata” option from
the main navigation menu.

ISCTE £ IUL

Figure 7- Web app main menu (Macrodata)

Macrodata 1s a feature that provides a user with research on a set of predefined
indicators in the context of higher education and academic success. The following figure
illustrates the page structure.

ISCTE € IUL
e e = =

T Mocrodata
eeee———

Nede dinhwes

E L L L L LN

L L L R

Al L e L sl .
Arte F vt o .
o —; |
.

Nrde o ans

Figure §- Macrodata page
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These indicator sets are included 1 a side navigation menu within the user can
interact by expanding and shrinking components and also choosing what to search for
through clicks.

e ot S ~ e bt x
Mymber of Ermilimerty n SCTE tor the it time - -
[ . o

1o e e Mttty
vl o Ex ol 0 ST i T -

o e e Dees mhed
E v
Mty of Sndentey ol Wrmer o Friimrts i [0TE b S et .
— e
vl o franiaty L Hrmer o Frrzimerty i 50TE 3040 eprer -

-

Wi of Gadedtas

il 1 o Dropsosy -

Figure 9- Macrodata page (Tndicators merni)

Thus, starting a search simply implies that the user clicks on one of the expanded
subgroups.

Enroliments in ISCTE
[Srascm— et

harvbe o Craclivenis v

[l

[Ep——

e Ve el bty

Vo e g Bl

[P —— ':::|

Sk Eaol s BOTE b g W L ¥

vl o Srwabvedi b e 1 T

btk o raventy i BCTE o et aptien v
bt Gukatan L

Th8 eyt 13 g
wathar g v

Figure 10- Macrodata page {search example)

Such queries allow the user to export the result to an excel compatible file. To do
this, the user just needs to click on the "Export to excel” button and if desired, has the

option of naming the exported file.
Note: The name must be entered before executing the export button. Othenwize

the file is exported with a default name.
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filename Input (max 16 chars) Export to Excel

Figure 11- Macrodata page (export function)

1.4. Free query

In order to access this feature, the user needs to select the "Free query” option from
the main navigation menu.

ISCTE & IUL
[ s [ [

Figure 12- Web app main menu (Free query)

This functionality is intended to enable cross-reference of a student data set in the
context of finding new patterns and pathways for academic success. The following figure
exemplifies the page structure.

ISCTE £ IUL

= e e e e

Ve aCadensic ¥ xperences
B e e D Sy

Tow tagasd -
e v
SRlets el -
Wy Sy an v
Segeas A4
et -

ee N e .

Figure 13- Free query page

w
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This feature has a structure consisting of a selection panel (side navigation menu),
in which each title (pre-academic and academic experiences) includes a set of dimensions
and in turn each dimension, a data set.

Selection Panel

L

Socio-demographic characterzation

Family background v
Previous Fducation v
Academic Expernences

Students Profie ¥
Mebity Program v
Degrees v
Curricular Units v
SInce: Kere Urok Kone

Figure 14- Free guery page (Selection pane])

Each dataset of each dimension, by definition, 1s hidden but expandable. This
means that the user to access each variable has to expand its dimensions by clicking.

Selection Panel

Sodo-demographic characterzation v
Gender ——None — | |7

O vear ofeeth IE,
Matianalty —— Wone —- I_E,
[P of Residercy D
(it stmts IE
Family background v
Previous Educztion v

Figure 13- Free query page (Selection panel dorasers)
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To define which variables to cross, the user must select the check boxes for each
variable. As the figure below exemplifies,

Ll vear of grtn [ 7
b Year Of Birth ?
Figure 16- Free query page (Checkboxes)

The user in some of the variables has the selection filter option. This selection is
made through a list of options that is next to the variable,

Sex T — o] [ 7] s

vesr oftrth

Katioralty

[ riace of Residercy Female

Figura 17- Frea query page (Variables selection filter)

Since some of the variables may not be so semantically clear to the user, each
variable has a brief description inserted in the help hint button. To view the description
the user only has to hover the mouse over the button. As the following figure suggests.

Pre-academid Cxperiances

siana-domagranhic chamctareat Tlits warsilile rebums ihe students” gember
1

[ erder

[t 0f il 71
Hatunabty T v| 2]

':I-'hl.ulr".z:ﬂemf |

[ Maral St 7]

Famby background v

Previcus Education v

Figura 18- Free query page {Variabie help hint hution)

To use vear filtering, the user first needs to select at least one variable that relates
to the years. The list of variables that relate to the year is available in the respective year's
help tip. as per the example below.
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Selection Pane!
F ol isin W

o Bl

P GO I EXPRORINE s 1 rrmss st aer Hh

Sodia-dermnographic thaactele

Thiwe virlahdes are

Faimy batkgiound

Previous Eodcation

Acadeinie Expericioes
Studenis’ Profle

Mosity Pragram

Ce[ress

Curncalar Unks

Excoulion Yoar

Snoe! Nong uriti: Hone

Figure 19- Free query page (Year help hint button)

Once one of these variables is selected, the filtering field of years 15 automatically
unlocked.

Shee: [ -—— None -—— Uk —-- None -—-
Execution Year
Snce: | 2016/2017 «|  unti 20072018 vl

Figure 20- Free query page (unlock vear filter)

Finally, in order for the user to see the crossing of the selected variables, just click
on the butten at the bottom of the menu, called "search”.
Note: In order for the search to begin, at least one variable must be selected.

Figure 21- Frae query page (search button)
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The user will have access to the desired results in the most central area of the page,
as exemplified by the following figure.

Selection Panel

FTC ademi Laperioscos

SRR e

v

Fady kg vaw

v

s bt

Perlrirk Lesere (v

RGO ne
WOrema sTucend

WSRO

Woetam AT

WORTN B ATUSer

Worena R 1end 3

wIgrr!

Sdwy boie U WOTER A ST 3R
Womemi niuand aiiees

Pewitr Megan v a—nm::;w“l?n.' By
VURTR (L RTLCERT BTAI T

L hend M RO s
WORNINE BTUSER 11093y |

e e S ~ ST 0L TSV, 35 R1T|
SRR AT AT

7 WORANE BTUSERA 11830 |

At Yeat [ 7] WIRTRIR TSGR STE9TT |
T ) ISR AT ] 0185351

WOnEn G sTUcen

nieair]

) S0 ) T

SORRE_STORR

WINEnG o

ST
parer o
NN

MOGRE NG DY
i R T

Figure 22- Free query page (search example)

Each search allows the user to export or save a search. Both roles share the option
to name the search. To execute each function, the user only has to click respectively on
the button that performs the desired function.

Note: The name must be entered before executing either the save or export
buttons. Otherwise the file is saved or exported with a default name.

filename Input (max 16 chars) Save | [ Export to Excel

Figure 23- Free query page (export and save function)

The user 1s advised to save their searches so that they can refer back to them later
using the "Latest searches" feature.

Notas Always save your scarches 5oy
them again through the falest soar

filename input (max 16 chars) Save

Figure 24- Free query page (save function recommendation)

1.5. Metadata

In order to access this feature, the user needs to select the "Metadata" option from the
main navigation menu.
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Figure 25- Web app main menu (Metadata)

It is a feature that has a contextualisation potential associated with the free query
tool, as it provides the user with a description of all the vanables present there. The
following figure exemplifies the page structure,

ISCTE £ IUL
[ ] [ e | [ oo |[ it o] St s

Data Information

Sen e b s B b "

Varhy Bt *
Fimsgs i -
e ful L
P by Frogiam -

Thegua *

[RCEL (PN w

Figure 26- Metadaia page

The user can interact with this feature through a side navigation menu, by
maximizing and minimizing components and also choosing what to search for through
clicks.

Data Information Data Information
Socodemogrphic chamcterzation 5 — - dte it |paen .

Ben
Family Beckgiound L

inw CFE
Frevious Education L egrw gty
Students’ Profie L ]

e T
Mchiny Pragam v

Fardy Buongrinatd
Degees L

Frescus BT
Curmeular Uniks v T

Figure 27- Metadata page (data information menu)

For the user to see a description of some variable, simply click on one of the
expanded subgroups for the desired vanable, as the figure below exemplifies.

10
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Figure 28- Metadata page (search example)

1.6. Latest searches

In order to access this feature, the user needs to select the "Latest searches" option
from the main navigation menu.

Figure 29- Web app main menu (Latest searches)

It allows a user to access their saved search history. The following figure
exemplifies the page structure.

ISCTE £ IUL

I e | e e e
Latest searches

st sportaien 2008013 a0y

L -wputaien 20108913 11508

labk-@pataicn 20102913 141427 m—

t:bK-@poraiza 2019.29-13 141402

bk epotiza 2013409 13 11.0020 ==

tzbie epormIn 20199913 192653 [ce e I
T 201349910 132343 mA_

tabie-eportmon 201338-13 142817 m

" hest | 2018<e0rwoase m_ Al
Figure 30- Latest searches page
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This functionality allows the user to automatically view the search name and date
as soon as it lands on the "latest search" page, but also has the option to replay the search.

Latest searches

m .
i
v
H— ]

lable-exportalicn 2019-09-26 20:12:2)

fable-axpontation 20190010 144123
1ablg-exponation 2019-09-18 141516

fable-mportation 20060019 141427
1able-exponation | 2019-09-18 141400
lable-exportalion 20190915 110050

Vi o

1adle-sxponation 2018-00-10 10:26:63

lable-exportaticn 2019-09-10 15:23.10

favin-mporation | 2019-08-48 14,6817 m

Figure 31- Latest searches page (searches list)

For the user to navigate the searches performed just have to use the scroll bar. To view
a search, the user has to click on the "view search" button of the respective search.

View search

Figure 32- Latest searches page (view search button)

The desired search results will be fixed next to the search history list. As illustrated
in the following figure.
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Figure 33- Latest searches page (search example)
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After viewing the search, the user also has the export feature with the option to
name the search. To execute it just click the "export to excel" button.

Note: The name must be entered before executing the export button. Otherwise
the file is exported with a default name.

(B Export to Excel

Figure 34- Latest searches page (export function)

L.7. Account settings

In order to access this feature, the user needs to select the "Account settings" option
from the main navigation menu.

ISCTE & IUL

Figure 35- Web app main menu (Account settings)

On this page the user can consult account information. The following figure
exemplifies the page structure.

ISCTE £ IUL

Porsonal Informaton ACCOU nt Settings

Qunge password

Figure 36- Account settings page
The user can interact with this feature through a side navigation menu, choosing what
to look for by clicks.
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Personal

Personal Information

Change password

Figure 37- Account seitings (Personal menu)

Clicking on the "Personal Information" menu component automatically brings up user
related information.

parsonal Information Personal Information

Change password

Mame Hugo Gonzags
Usarmeams {login} admini@iscte-ml pt

Numbar of savad searchas [

Figure 18- Account settings (Personal information)

Clicking on the "Change password" menu component automatically brings up a
password change form.

E——— Change Password

Thange passaned
| Oid Passwond: 1
| New Password: —— 1
l Retype the new Passeond: .

Figure 319- Account seftings page (Change password)

14

104



Provision of Academic Data for Research
A Step for Academic Success— ISCTE-IUL

For the user to take advantage of the password change form, they must comply
with the form completion rules. Such as, all fields are required, and the new password
field and second re-entry of the new password must be the same. As illustrated in the
figure below.

Change Password

Mew password 15 reguired

Qld password is reguired
Helype neve password 15 requined

Ol Pasaword: |

Naw Paddword: ] ‘

Rutype the new Password:

Figure 40- Accownt settings page (Change password rules)

To submit the form, you have to click on the "Update" button.

Figure 41- Accownt settings page (Change password update huiton)

This feature will only be successful if the user presents the correct old password
and the new passwords match. The user knows if the password was successfully changed
through a success or error message.

The success message that the user receives has the following structure.

Password was changed with success., ]

Old Pagsward: [ |

Mew Password: [ |

Retype the new Password: [ |

Figure 42- Accogit settings page (Change password with success)
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The error message that the user receives has the following structure.

Old password is not matching as per our record

Old Password: [ |

Mew Password: | |

Ratypa tha naw Password; | |

Figure 43- Account seftings page (Change password without success)

1.8 Logout

First, to log out, the user must be previously logged in to the system. Then, to logout,
the user must go to the upper right corner of any page of the session and click the "Logout"
button.

Hugo Gong g

Flgure 44- Logout bulfon on a page

Figure 45- Logout button
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