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Abstract. This document explores the design, stages, functionalities and im-
provements of the Institutional Management Information System at Universidad
del Rosario, Colombia. Followed by the first version, the current system inno-
vates in design and conceptualization. Data users can monitor statistics and stra-
tegic indicators, design new measures, and download automatically internal and
external reports. These improvements contribute to the use and transformation
of data into knowledge for decision-making. Therefore, the implementation of
this data system has provided a solution, in terms of response time to requests,
attention to quality rules and making informed decisions. It is suggested to en-
sure high-quality, accurate, and useful data for promoting an institutional cul-
ture based on data.
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1 Introduction

Universidad del Rosario (UR) was founded in 1653 and has been accredited since
2005. In 2018, an information data system was implemented with the aim of provid-
ing accurate information to support decision-making. However, in 2023, this system
was transformed into an Institutional Management Information System (SII). This
new system integrates all the transactional information systems of the university and
automates data processing to generate statistics, indicators, reports, and models, im-
proving the quality of information and the decision-making process. This document
explores in detail the design, stages, functionalities and improvements of the UR SI|I.

2 Theoretical Framework

Data-informed decision-making is essential for the strategic planning and develop-
ment of higher education institutions (HEIS), in an increasingly competitive environ-
ment due to demographic changes and education costs (Webber and Zheng 2020;
Gagliardi and Turk 2017; Swing and Ross 2016). To achieve the correct use of data
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for decision-making, three components are needed: institutional leaders committed to
the use of data for decision-making and the formation of analysis teams to process
them and generate knowledge; technology that provides tools to access and have up-
dated information; and information culture that ensures good data governance, infra-
structure, reporting, knowledge sharing, and the engagement of all staff (Webber and
Zheng 2020; Nguyen et al. 2020; Abdul-Hamid 2017).

In the technological field, a comprehensive information system (SII) is essential in the
first stage of the decision-making process since it allows access to data and infor-
mation that, together with interpretation, is transformed into knowledge that allows a
decision to be made. (Webber and Zheng 2020; Barzaga et al. 2019, Nguyen et al.
2020; Chaurasia et al. 2018). This SII must integrate data from multiple sources, have
a documented and standardized governance system, allow for effective visualization
and reporting, and work with different types of data architectures (\Webber and Zheng
2020).

A Sll in an HEI must collect, store, process, analyze and present information through
a portal that facilitates navigation, which automates data processing, offers quick
access to updated information, reduces the time spent in the collection and elimination
of data. duplications and ensures a transparent and sustainable information process
guarantee informed decision-making (Cassidy, 2006; Garcia-Holgado et al., 2015,
Khamdamov et al. 2021).

3 Methods

As a consequence of an increase number of requests for information, different defini-
tions of statistics and indicators, and the need to design applications for monitoring
and data integration, between 2020 and 2022, work groups were held with managers
and administrative areas to identify and define the battery of statistics and indicators
that would be part of the SlI to improve the decision-making process.

The SII has five domains: professors, students, graduates, financial sustainability, and
programs, which required the consolidation of five sources of information as shown in
Figure 1. For this, a layered architecture was developed, one that ensures the veracity,
security and confidentiality of the data to organize, access and analyze information.

4 Results

Currently, the SII compiles 144 statistics and 74 indicators. Of these, only the gradu-
ate’s module is not connected with the other sources of information. The visual envi-
ronment allows not only to analyze the behavior of institutional metrics but also to
build internal reports and external control entities, create new metrics using a calcula-
tor and new databases, through on-demand self-service. Additionally, it provides a
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detailed overview of the governance module, usage patterns, charging processes, data
validation, and audit follow-up to SNIES reports.

There are four types of users with different roles and permissions to access: public,
official, analytical and administrator. The sensitive information is anonymized to
protect personal data, processes were established and implemented allowing the ana-
Iytical user to provide the classified and reserved variables required for the generation
of knowledge. Regarding traceability and update, a semester cut-off date for pro-
cessing and loading the data set was defined. Previous to this, a quality check must be
executed, in order to guarantee accuracy, precision, completeness and consistency
when publishing the data. Quality management involves sending alerts and self-
managed follow-up by the tool between the Planning Department and the data admin-
istrator defined in the Institutional Data Governance policy.

5 Discussion

The system has had a significant impact on the efficiency and productivity of analysts
to easily access institutional information. The new functionalities of the system have
benefited directors and their work teams in strategic planning and decision-making. It
has reduced response times to information requests from and to the university, democ-
ratized data access, and optimized data storage, processing, and analysis processes.
Similarly, the incorporation of growth rates in the data visualization has allowed deci-
sion-makers to have greater clarity to evaluate institutional processes since the tool
can be used to support historical behavior and as a measure of the magnitude of
changes in statistics.

This transformation has also contributed to the beginning of a data-based culture and
has promoted trust due to continuous quality monitoring. For instance, the adequacy
of the data reading and validation rules decreased the number of typographical errors
during the information-gathering process, reducing the number of inconsistencies that
facilitate the delivery processes and improving the effectiveness of information man-
agement.

6 Conclusions

Technological tools are essential for data-informed decision-making. In this context,
the SlI such as the one used by the university, which integrates transactional infor-
mation systems and automates data processing, allows clear visualization of indicators
and statistics, as well as the generation of personalized reports and calculations. This
enhances the decision-making process by guaranteeing timely access to quality in-
formation for the generation of knowledge. However, to use this tool effectively, it is
crucial to strengthen data governance and culture, which will increase efficiency and
reliability.
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7 Limitations and Future Research

The Sl contains indicators and statistics mainly related to teaching, but extension and
research must be included to extend decision-making to all areas.

On the other hand, although the SII has quality rules and inconsistency alerts, it can-
not guarantee the correctness of the data within the required deadlines. Therefore, it is
essential to ensure, through data governance and culture, the quality in the collection,
reading, and updating of information to achieve efficient operation and use of the
system.
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