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Abstract: Problem statement: The Higher Education Institutions (IHL) have inddied process of
introducing undergraduate and graduate course®te nemote regions, which expanded the scope of
what these institutions and allowed the formatidn mopulation of these regions. This expansion
(whether by on-campus or distance learning) preseetv challenges for university management and
integration of the players involved in this proce$he purpose of this article was to demonstrate
importance of information systems for university magement and integration, focusing on
decentralization and expansion of IHglpproach: The investigation was descriptive and the article
is practical in nature. A case study was conduetetthe Federal University of Rio Grande do Norte
(Brazil). The research proposal of article was tsveer the following question: How does an
information system contribute to managing univgrsitxpansion?Results. Results showed the
relevance of integrated management systems, givérensity expansion and broadened horizons
observed in recent years. The system analyzed gpriovée extremely efficient, since practically all
university activities can be monitored and evaldat€onclusion: It was concluded that using
integrated management systems during higher legu@xpansion maximizes this process, resulting in
credible and rapid procedures that are more effi@ad more effective.

Key words: Higher education research institutions, ICT inetion, Institutions of Higher Learning
(IHL), Integrated Management Systems (IMS), distanducation secretariat, electronic
document manager, Enterprise Resource Planning)(ERP

INTRODUCTION The 2007 Census of Higher Education shows that
106 institutions were federal, 82 state and 2,032ate

According to Alonso (2010\pud INEP-Anisio  (Alonso, 2010). Approximately 2 thousand were
Texeira National Institute of Educational Studiesla characterized as faculties, schools, institutaegiated
Research (2008), higher education is experien@pgr faculties and technological faculties, while unaiges
growth in Brazil and the dynamics of expansion isand university centers accounted for 8% and 5.3%,
marked by a growing private sector. It is worth respectively. To accelerate growth in both fedarad
remembering that in accordance with data from theprivate IHL, the federal government adopted a sevie
Anisio Texeira National Institute of Educationaliies measures aimed at public higher education called
and Research, higher education in Brazil is onéhef REUNI (Program of Support for Plans of Restructgrin
most private-based in the world. and Expansion of Federal Universities).

With this growth, according to Fook and Sidhu  The REUNI program budgeted R$ 64 million for
(2010) Institutions of higher education to revisé#ve  maintenance, personnel, designated functions and
their purpose assessment of if they hope to equipanagement positions and R$ 81 million in new
learners with skills and their competencies neeed projects, renovations and equipment, in additioB44
succeed in today's workplace. new professors and 447 technical-administrative

According to INEP (2010), 84% of the 5,115,896 employees.
higher education enrolments in 2009 were in private  Based on this growth, it can be stated that
institutions,  representing 89% of the 2,281 universities have more information to manage ancemo
establishments. complex processes to execute. This procedure daslu
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student registration, grade processing and absgases Over the years higher education in Brazil has
well as administrative information related to undergone rapid and profound transformations imser
internal processes such as ordering material andf its expansion and ultimate purpose (Macetal.,
employee attendance. 2005; Nascimento, 2006; Barreto and Filgueiras,

According to Eliaset al. (2010) students seem to 2007; McCowan, 2007; Castro, 2009; Omidieiaal.,
have difficulties in their academic study and cgpwith ~ 2011). How can information management be
the learning tasks. Their difficulties include sesl optimized amidst this growth? An effective decision
personal, emotional and social matters; the usea@$ \ould be to implement an integrated information
can help in order to remedy this difficulty. system, gathering information on all institutiorets

Institutions are therefore resorting to technolé@y whether staff or students, in a single place. Tisid
enhance and simplify information managementmake it easier for the entire academic community to
Emulating information systems used by companiesyse the system in addition to streamlining
teaching facilities are also adopting Enterprisedeece  administrative and academic procedures.

Planning (ERP), but only for information management In this context, university management studies are
It is noteworthy that ERP is an information systemrelevant in that they indicate tendencies regardirey
that integrates (in an only system) all organizelo yse of information systems aimed at the decision
functions and processes (Karsak and Ozogul, 2007%rocesses of IHL, in accordance with Bernardes and

Zahediet al., 2011) facilitating the processes in the Apreu (2004) and Omidiniet al. (2011).
administrative functions (Drucker, 1998), providing  uUniversities should also adopt good management
cost reduction, waste of time, among other benefitgnd technology processes to satisfy their useas,ish
(Hendrickset al., 2007). society, which enjoys the benefits of their teaghin
Accordingly, the purpose of this article is to practices and research (Wainwright, 2005; Melian-
demonstrate the importance of information systemns f Gonzalez and Bulchand-Gidumal, 2009; 2010). To tha
university management and integration, focusing orend, universities must make proper use of new
decentralization and expansion of IHL. The researchechnologies, primarily information management, by
proposal of the present article is to answer theadopting systems that fit their specific needs (Bedes
following question: how does an information systemand Abreu, 2004; Hidalget al., 2011).

contribute to managing university expansion Based on this knowledge of university
The article begins with an introduction, followed management, we will now discuss concepts of
by a section on theoretical foundations discussingnformation management systems and how these are
university ~management and the informationincorporated into higher education institutions.
management system. Section 3, methodology, addresse By “system” we mean a group of elements or parts
the research methods used. Section 4 presentasie Cintegrated by a common objective (Davenport, 1998).
study, analyzing the information management systeMrpys, the idea of organizations as systems integrat
used by UFRN. Results of this analysis are shown injitterent functional areas towards a common goal.

section 5, considering the contribution of the ytormation systems, in turn, can be understooca as
information system to university expansion, thereby

. o ; _ group of interrelated components that collect, pss¢
meeting the study objective. The article concluekth store and disseminate information to support degisi
a list of references.

making and managerial control. These systems can

Framework: Universities need adequate organizationalf[heremr? be defined as the. transfornjatl(_)n of dilta
formation used to determine organizational strrect

structure and competent management. The strategi& ) T _ T
should be aimed at service quality and awarenetzeof and that provides administrative sustainability edinat

importance of information systems in disseminating ~ OPtimizing expected results (Stair and Reynold€)920
socializing knowledge (Weiping, 2018ernardes and Laudon and Laudon, 2007; Murphy and Jongh, 2011).
Abreu, 2004). Using information systems requires knowledge of
Information systems play a potentially key role inthe organization as well as information technology
university administration since these institutiofike  management. In order to understand the nature and
all organizations, are created to satisfy custonesds. impact of an information system on an organization,

The clientele of Brazilian universities is society a one must be aware of the problems which thev are
whole, which benefits from their teaching practiess| . , P €y
designed to solve (Laet al., 2010), the solutions

research. How can universities improve their \LeE )
management systems, both academically an@roposed and organizational processes leadingeseth
administratively? solutions (Morton and Hu, 2008; Ifinedo, 2011).
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The main characteristic of information systems is  Integrated systems directed at university
the integration of different organizational data®ms management are increasingly more common in the
irrespective of their origin, in order to providepgort  university sector. Their primary objective is toprave
for the strategic administration process. Thus, theservices provided to the internal community
concept of an information system depends on théprofessors, students and employees).
administrative system that it will support. Efforts By using these systems students have direct and
related to the architecture and development ofapid contact with the different university depaetits,
information systems should concentrate on idemigfyi facilitating communication between members, allayin
data required in the strategic administration pgea@nd files to be exchanged, enrolments to be made, gsoje
determining the subsystems that must generate it. to be registered, debate forums to be created. typés

As observed by Laudon and Laudon (2007), arof management allows for simultaneous monitoring of
information system that produces the organizedstudent performance and relationships between
information needed for decision making, operationaluniversity members, resulting in a faster and more
control and creation of new products and servicesimplified flow of operational information.
performs three activities, namely: input, procegsaind The academic management system of institutions

output. Input for an information management system:ontains the databanks required to monitor teachin
consists of internal and external data. The mOStegource utilization, in addition to being a sugigool

important internal source is the system of recadin ¢, planning, decision making and institutional

daily . trtansactlé)ns and_ topferanons_ Wltplﬂmjbthe assessment. This can also be unified with admatigé
g{ggg'zg)'(?;m? sgﬁrr]cgggég?rgs rgmj \f[?)r'ggfa lén. ntit and financial management, allowing for eliminatioi
: 4 P , eS8t redundancies and inconsistencies and enhancedkontr
such as customers, suppliers, competitors, goverhme ; ;
of transactional processes, which promotes greater

and shareholders. . . . e
The processing phase includes elaboration of taskgansparency in university management deC|s_|ons and
' jncreased efficiency in the application of physieaid

operations, ordering, calculations and execution of. o
functional requirements. Several data processingnancial resources.
methods can be used such as manual, mechanical,

electrical, electronic depending on the product and MATERIALSAND METHODS
information desired. L . o
Typical information system outputs are periodical, ~ This is an exploratory study with a qualitative

on-demand and exception reports. Periodical reportdesign, using a bibliographic survey and case study
involve the monitoring and Systemized control ofThe Federal University of Rio Grande do Norte, teda
organizational actions such as a key indicator ntepo in Natal, Northeast Brazil, was selected to ingze
This summarizes the previous day’s activities angstm The Integrated Management Systems (IMS) developed
be presented to management first thing in the mgrni by this IHL. The methodology describes the stefed th
On-demand reports are issued or deve|oped upoWI” be used to meet the fO”OWing StUdy objectiyes
management request and aim at meeting a particular
information need, normally outside standard opegati ®* Understand and evaluate university administration
procedures. Exception reports are automatically and information management systems
produced when a situation is unusual or requires Analyze the system used by UFRN
specific managerial action. e Explain how information systems contribute to
Before system implementation, awareness of expanding the horizons of higher education
process needs is required to elaborate a coherstens
and then be able to implement it. After implemeéntat Case study: The Federal University of Rio Grande do
information ends up influencing decision makingisTh Norte currently offers 75 on-campus undergraduate
influence is attributed to information’s capacitp t courses and 73 graduate courses. Its academic
reduce the uncertainty of environmental conditiand  community is composed of 33,000 students
consequently induce management to make the begtindergraduate and graduate), 3,108 technical-
decisions. Among the benefits of an informationtesys  administrative employees and 1,760 professors. The
is the ability to optimize organizational perfornsan institution also has the Distance Education Sedetta
allowing strategic management committed to(SEDIS), which offers courses to approximately ¢hre
efficiency, whether by visualizing corporative date  thousand students in 4 states (Alagoas, Pernambuco,
providing immediate information for the decision- Paraiba and Rio Grande do Norte). Seven
making process. undergraduate courses are available (Mathematics,
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Chemistry, Physics, Geography, Biological Sciencesfollows: Integrated  System  of  Patrimony,
Business Administration and Public Administration) Administration and Contracts (SIPAC); Integrated
and four new ones are planned (Physical Educatiorilanagement System of Academic Activities (SIGAA);
History, Arts and Pedagogy), in addition to two Integrated System of Management, Planning and
specialization courses (Public Management andduman Resources (SIGPRH); System of Systems
Municipal Public Management) and a master's coursédministration-Technical and Management
in Mathematics. (SIGAdmin); Electronic Document Manager (SIGED).
Distance courses are offered in certain parthef t Another system is the iProject (Integrated Systdm o
state called units. These are support facilitieated in  Project Management), designed to manage development
urban areas to attend as many students as podsitale.  of the remaining systems (SINFO, 2011).
unit contains equipment such as an informatics These Integrated Management Systems (IMS) are
laboratory, library, academic secretary and specifiused by the entire UFRN academic community
laboratories for all areas. The university curngntl (professors, employees, students, researchems)yiad
employs 200 on-campus and 73 distance tutorfor a link between UFRN systems and management
distributed into 20 support units. systems used by the Federal Government (Fig. 1). Of
Part of this growth is associated with the REUNIthe five existing modules (Management Systemsgethr
Program, which created 16 new undergraduate coursese considered primary: SIGAA, SIPAC and SIGPRH.
at the Natal, Caicd, Currais Novos, Santa Cruz and SIGAA, which is responsible for procedures linked
Macaiba (Jundiai) campuses in 2008. This expansioto academic management, contains thirty-one modules
will generate 2,700 new places by 2012. related to the nature of the activity. These inelud
The institution under study has significantly among others, undergraduate, graduate (master’s,
widened its geographic and academic scope and thdoctoral and non-degree) and technical courses,
other campuses have also shown good growth numbeetementary and secondary schooling, submission and
(for number of courses offered, students enrolledmonitoring of projects and research scholarshipldrs,
professors and employees). submission and monitoring of extension programs,
In light of this scenario and the need forsubmission and monitoring of teaching projects
increasingly efficient integrated systems that lf@te  (tutoring and innovations), registration and repash
decision making, the university developed theprofessors’ academic production, distance teaching
Integrated Institutional Management System, comghoseactivities and a virtual learning environment (edll
of five systems with different uses and accessléewas  Virtual Class) (SINFO, 2011).

) Area Fim
SIGAA

(sistema Integrado de
Gestdo de Atividades
Académicas)
= SIGED,
(Gastdo EletrBnica de ]
o Documen L ——
Feshigps

{Sistema Integrado de (Sistema Integrado de
Patriménio, Administracio Gestio de Planejamento
e Contratos) e Recursos Humanos)

‘ Sistemas Governamentais

Fig. 1: Integrated Institutional Systems of UFRBturce: SINFO (Informatics Superintendency), 201%gend:
SIAPE: Integrated Financial Administration Systefittee Federal Government (Brazil); SIASG: Integdate
General Services Administration System (Brazil);,D8C System for the Concession of Tickets and Daily
Expenses (Brazil); Compras NET: Web portal for FabeGovernment Purchases (Brazil); SIAPE:
Integrated System of Human Resources Administrat®@APES: Coordination for the Improvement of
Higher Level Personnel (associated with the Migistf Education and in charge of expanding and
consolidating postgraduate master's and doctoralrses in the country); PINGIFES: Platform for
Integrating Data from Federal Institutions of Highearning)
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Fig. 2: Main screen and modules (and available atjmers) of the Integrated Management System of Awad
Activities. Source: The authors, 2011Legend: Main Menu-Preschool and Elementary, Secondary,
Technical, Undergraduate, Non-Degree Courses, $gofdPortal, Student Portal, Non-Degree Coordinatio
Portal, Degree Courses, Research, Extension, TigtoAssociated Academic Actions, Degree Courses
Portal, Undergraduation Coordination Portal, Unibo@lination Control, Distance Learning, Student
Support Secretary, Virtual Environments, IntellettiProduction, Libraries, Tutor portal, Permanent
Institutional Development Commission (PIDC), Presits Portal, Diplomas, Internship Agreements,
Health Residency, College Entrance Examination,skay Infrastructure, Institutional Assessment Blort
Management Reports, Special Education Needs (SE)gtem Administration, SIPAC (Administrative)
SIGPRH (Planning and HR)

The Fig. 2 above describes the informationentities (users) of computerized systems, meaniryg o
system and its modules available for a student. system managers and administrators have access.

SIPAC manages units responsible for finances, Each system and its modules perform innumerous
patrimony and contracts. The system integrates thadministrative and academic procedures/operations
entire administrative sector, from requisitions {enal,  (each with a specific purpose) created accordintih¢o
services, financing, daily expenses, airline tisket university unit requirements. These proceduresvoll

lodging, informative material, infrastructure internal (UFRN) and government resolutions
maintenance) to internal budget control (SINFO,1901 (municipal, state and federal).
and contains twenty-seven modules. The importance of these three modules justifies

SIGPRH, composed of twenty-three modulestheir analysis. They are the primary systems usdte
manages human resource-related procedures such asstitution, encompassing all university management
scheduling/altering vacations, calculating pensionsareas (academic and administrative) so that
functional assessment, workforce planning, staffeabe intercommunication occurs, as depicted in Fig. e T
control, public service tests, qualifications, nalservices, next chapter describes the case study, followed by
employee petitions, employee records, HR repontgng  results obtained from the analysis in question.
others. Some of these operations interact to sottemte
with the SIAPE system (SINFO, 2011). RESULTSAND DISCUSSION

These three modules are integrated by SIGAdmin,
responsible for administering and managing these Teaching institutions worldwide are expanding
systems. This system aims at managing commonrapidly, increasing enrolment and the number of
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professors and employees. This is especially so inesearch results, registered patents), considedantent
higher education, where, in addition to naturalrelevance. Also based on the aforementioned site,
expansion (owing to the development of institutions UFRN ranks 15th among Brazilian universities and 3r
society and the market), consolidation of distancen the Northeast, behind the Federal Universitiés o
learning through the internet has broken traditionaPernambuco and Bahia and 588orldwide.

regional education barriers. These data are important, since, according to

If the academic and administrative managemenWebometrics (2011), four of the top 50 Brazilian
processes of institutions of higher learning usedé  universities are implementing the system used at
complex (due to innumerous processes and the lardéFRN, through technical cooperation and seven other
number of students, professors and employees}ederal Institutions of Higher Learning (FIHL) alkso
activities have become even more costly sincedoing so. In addition to these FIHL, five federal
university expansion and decentralization. Thus, indepartments (Federal Police Department, Federal
order to manage these institutions, administrataust  Highway Police Department, Ministry of Justice,
have access to reliable data and information toemakMinistry of Culture and Brazilian Intelligence Agey)
better decisions. In this context, integrated manant are implementing integrated administrative
systems are of primary importance. management systems (SIPAC and SIGPRH). The

These systems integrate data from other systemdlinistry of Planning is considering implementing 8V
favoring efficient management of several organimati  in all Brazilian institutions (SINFO, 2011).

Integrated management systems at the Federal This illustrates the relevance and influence of
University of Rio Grande do Norte are composed ofUFRN'’s integrated management systems. Thus, with
five interconnected systems. This provides thesystem implementation, university administrators
necessary means for academic and administrativgained simple and rapid access to a wide range of
management of IHL against the backdrop of expandingnformation/reports such as number of students
horizons and decentralization. enrolled, which professor had the highest travel

Unit managers can use these tools to make any typexpenses or published the largest number of asticle
of administrative request, material requisitionfiagf  which course had the highest failure rate/which
supplies purchase, schedule employee vacations, iampuses were adhering to budget estimates; which
addition to carrying out all university academic professors and/or employees were on vacation and fo
procedures. For example, management at a distan¢t®w long, among other information. Thus, academic
learning unit located in the city of Petrolina {staf and administrative management becomes very efticien
Pernambuco), 897 km from the central campus ofven though campuses and teaching units are located
UFRN, can make any requisition and receive answerthroughout Rio Grande do Norte and in other
in real time (for some procedures). Northeastern states.

These rapid processes allow for efficient Although it is not yet possible to determine the
management, reduce the cost of office supplies) asc exact university cost savings resulting from IMS
paper, safe release of information, automatic malto implementation, it can be unequivocally stated that
generation. Moreover, systems (according to currenthese systems allow for effective educational
legislation) monitor the length of time to complete Management in all areas of the IHL. Furthermorgidra
particular function, helping managers execute tasks ~ Processes, reduced bureaucracy, decreased geagraphi

A significant innovation was the creation of the barriers and easy and quick access to institutional
integrated management system. Before it nformation are other benefits achieved from

was .

implanted, all procedures (from publishing research'mplement"j‘t'on of these systems.
re.su'ts to buying coffee) were carried out andezlqn Final considerations: Teaching institutions, especially
dn‘fe_re_nt d:_;\tabases, often on paper. Acader_mc "?mﬂigher education facilities, find themselves in @wn
ad_mlnlstratlv_e mana_\gement of the _dlfferent UnigTsi o3 characterized by expanded teaching horizohe. T
units, albeit partially standardized, was donepymber of courses offered, undergraduate or graduat
manua”y, requiring considerable time and effort tOOn-Campus or distance’ as well as Studentsl pmﬁgss
complete procedures. and employees, is increasing steadily. Against this

According to the Webometrics (2011), of the 200backdrop, academic and administrative management of
largest universities in Latin America, UFRN ranked IHL becomes even more complex, making efficiency
24th among IHL in terms of internet visibility and and effectiveness essential components of quality
quality content. This ranking was based on instihgl  education. Integrated management systems therefore
publications (scientific articles published in joats, provide the necessary tools for effective manageémen
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This study, conducted at the Federal University ofBernardes, J.F. and A.F. Abreu, 2004. A Contrioic

Rio Grande do Norte, Brazil, achieved the establish Dos Sistemas De Informagbes Na Gestdo
aims by illustrating the importance of integrated Universitaria. Universitaria - INPEAU.
management systems for institutions of higher legtn http://www.inpeau.ufsc.br/coloquio04/completos/J

These systems provide the necessary elements for os04E9%20Francisco%20Bernardes¥%20-
academic and administrative management, even though o,20A%20Contribui%E7%E30%20dos%20Siatem
the institution has several campuses and teachiitg u as.doc

spread throughout the Northeast of the Country_Castro, JA., 2009. Evolucdo e desigualdade na

Processes that were done manually and stored in educacdo brasileira. Educ. Soc., 30: 673-697. DOI:
different databases are now concentrated and mdnage 1590/50101_7336200960036’000'3 ' '

by online systems.

Integrated information systems permitted effective
university integration and management. Results show
the efficiency of the research method used. Wit .
respect to the contribution of information systetos hDrucker, P.F., 1998. Profession of Management.
management during university expansion, these mgste Harvard Business. 1st Edn., Nan Stone ISBN: 10:
were found to provide positive elements under this = 0875848362, pp: 201. _
scenario. They are therefore very important in theElias, H., N. Noordin and R.H. Mahyuddin, 2010.

Davenport, T.H., 1998. Putting the enterprise itite
enterprise system. Harvard Bus. Rev., 76: 121-131.
ISSN: 00178012

current educational context worldwide. Achievement motivation and self-efficacy in
The systems analyzed in the case study confirin the  relation to adjustment among university students. J
efficiency, since several higher education insting in Soc. Sci., 6: 333-339.

Brazil are planning to implement them. Moreover, http://www.scipub.org/fulltext/jss/jss63333-
important federal government entities, such as the 339.pdf
Ministry of Justice and Brazilian Intelligence Aggm  Fook, C.Y. and G.K. Sidhu, 2010. Authentic

are also establishing integrated management systems assessment and pedagogical strategies in higher
education. J. Soc. Sci, 6: 153-161. DOL:
CONCLUSION 10.3844/jssp.2010.153.161

Hendricks, K., V. Singhal and J. Stratman, 2007e Th
impact of enterprise systems on corporate
performance: A study of ERP, SCM, and CRM
system implementations. J. Operat. Manage., 25:
65-82. DOI: 10.1016/j.jom.2006.02.002

Hidalgo, A., J. Albors and L. Gomez, 2011. ERP
software selection processes: A case study in the
metal transformation sector. Intell. Inform.
Manage., 3: 1-16. DOI: 10.4236/iim.2011.31001

Ifinedo, P., 2011. Internal IT knowledge and exisert
as antecedents of ERP system effectiveness: an
empirical investigation. J. Org. Comput. Elect.

It is concluded, therefore, that information sysde
are extremely relevant for university managemeaire
a backdrop of expansion. Additionally, these system
allow for integration between the social playersd an
participating entities of a university environmeibly
providing tools that enable online information exxge.
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