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Abstract

Higher education faces the challenge of making strategic decisions based on large volumes of dispersed
information. This chapter proposes a systemic approach grounded in the Soft Systems Methodology
(SSM), complemented by data analytics and visualization tools (Tableau), to build and validate
institutional indicators that strengthen academic management. The model combines a mixed approach
that integrates the qualitative interpretation of processes with the quantitative analysis of information,
allowing data to be transformed into useful knowledge to improve planning, efficiency, and the student
experience. The study emphasizes accessibility, visual clarity, and systemic interpretation as means to
consolidate evidence-based decision-making. The result is an adaptable, empirically validated, and
replicable proposal that brings together the principles of systems engineering, data analytics, and
university management to promote continuous improvement and organizational learning.

| Using Soft Systems Methodology for Institutional Management Indicators |

| Objectives | | Methodology | | Contribution |

Al

— Combines data analysis with
systems thinking

—  Develop useful institutional indicators for
planning and management

—  Enhance decision making and Soft Systems Methology —  Provides a flexible model for higher
organizational learning education

Soft Systems Methodology; Institutional indicators; Higher education

Resumen

La educacion superior enfrenta el desafio continuo de tomar decisiones estratégicas a partir de grandes
volumenes de informacion dispersa en diferentes areas de las instituciones. Este capitulo propone un
enfoque sistémico sustentado en la Metodologia de Sistemas Blandos (SSM), complementado con
herramientas de analitica y visualizacion de datos (Tableau), para construir y validar indicadores
institucionales que fortalezcan la gestion académica. EI modelo propuesto combina un enfoque mixto de
investigacion, que integra la interpretacion cualitativa de los procesos con el analisis cuantitativo de la
informacién, permitiendo transformar informacion diversa en conocimiento atil para mejorar la
planeacion, la eficienciay la experiencia estudiantil. El estudio enfatiza la accesibilidad, la claridad visual
y la interpretacion sistémica como medios para consolidar una toma de decisiones basada en evidencia.
El resultado es una propuesta adaptable, validada empiricamente y replicable, que une los principios de
la ingenieria de sistemas, la analitica de datos y la gestion universitaria, orientada a promover la mejora
continua y el aprendizaje organizacional.

| Uso de la Metodologia de Sistemas Blandos para Indicadores de Gestion Institucional |

| Objectivos || Methodologia || Contribucién |

Al

— Combina el andlisis de datos con el
pensamiento sistémico

—  Desarrollar  indicadores institucionales
Gtiles para planeacion y gestion

—  Mejorar la toma de decisiones y el Metodologia de Sistemas Blandos —  Proporciona un modelo flexible para
aprendizaje organizacional la educacion superior

Metodologia de Sistemas Blandos; Indicadores institucionales; Educacion superior



31
Introduction

Higher education faces an increasingly complex scenario in its academic and management processes.
The generation of enormous volumes of information on enrolment, student performance, teaching
resources, and institutional administration is growing and theoretically becoming easier. However,
having data and the ability to cross-reference the information generated by the different departments
involved does not always mean having indicators that truly add value to the process and guide strategic
decision-making in an appropriate manner.

Understanding the dynamics and complexity of a higher education institution involves not only
viewing it as an interdependent system but also as a living, changing entity, where information,
perceptions and interactions influence each other, as proposed by Checkland (2000). On the other hand,
Gaftandzhieva et al. (2023) warn that the contemporary challenge is not to collect more data, but to
transform it into knowledge capable of strengthening management and evidence-based decision-making.
Soft Systems Methodology (SSM) has established itself as an alternative for addressing the complexity
of our reality. Its interpretative approach allows problems to be analysed from the experience of different
actors and solutions to be constructed that are adapted to real contexts.

Recent research highlights the value of SSM in higher education for its ability to integrate
qualitative and quantitative perspectives, i.e., the use of a mixed approach that promotes organisational
learning within institutions (Armstrong, 2022; Frangozo et al., 2022). In Latin America, Acufia-Salinas
(2020) showed that SSM can be effectively applied to design institutional improvement systems based
on collective reflection.

In terms of university evaluation, planning and management processes, one of the main challenges
is data fragmentation and duplication. Most of the time, information is scattered across the various areas
and systems that make up institutions and rarely interacts with each other, generating a complex set of
information that hinders the creation of strategic indicators with real impact due to the natural bias of
each area (Kaspi & Venkatraman, 2023). In response to this, the integration of SSM with data
visualisation tools represents an opportunity to better understand institutional dynamics and guide efforts
towards continuous improvement (Medina Rafaile et al., 2024).

From a systemic perspective, technology ceases to be an operational support and becomes a
means of generating knowledge. Platforms such as Tableau allow us to observe relationships that are not
always evident in traditional reports, revealing patterns and trends that promote a broader understanding
of processes and their interrelationships (Few, 2012; Kourouniotis, 2023), thus integrating visual analysis
into educational management as a tool for more strategic decision-making.

In the Mexican context, Hernandez-Ramirez (2025) emphasises that institutional indicators cover
dimensions ranging from enrolment, terminal efficiency, dropout rates, graduation rates and academic
performance to research and outreach, and that their correct interpretation is essential for strategic
planning. Similarly, recent reports by the Organisation for Economic Co-operation and Development
(OECD, 2023) and UNESCO (2021) highlight the importance of consolidating reliable information
systems that allow for the evaluation of educational quality and improve the overall indicators of
educational programmes.

Several studies have applied SSM in the university setting for institutional improvement and
quality development purposes. For example, Acufia-Salinas (2020) used it with the intention of
strengthening administrative processes at a private university, while Ramos-Bernaola et al. (2020)
explored its use in virtual education during the pandemic period. Other authors, such as Mozombite-Jayo
et al. (2022) and Cortez-Maldonado et al. (2020), demonstrated its potential for integrating diverse
perspectives into academic management. While these works demonstrate the flexibility of the
methodology, most have remained descriptive in nature and with little measurement of results. There is
therefore a continuing gap in the integration of systemic methodologies with visual analytics tools that
enable educational indicators to be translated into useful knowledge for decision-making.


https://www.betterevaluation.org/sites/default/files/ChecklandSSM.pdf
https://doi.org/10.14569/IJACSA.2023.0140642
https://doi.org/10.1007/s11213-022-09595-y
https://doi.org/10.1080/01605682.2021.1880298
https://doi.org/10.52936/p.v2i2.30
https://doi.org/10.52936/p.v2i2.30
https://doi.org/10.3390/systems11060306
https://revistas.unasam.edu.pe/index.php/saber_discursivo/article/view/1208
https://analyticsconsultores.com.mx/wp-content/uploads/2019/03/Show-Me-the-Numbers-Stephen-Few-Perceptual-Edge-2004.pdf
http://er.educause.edu/articles/2023/2/seeing-data-using-visualization-to-reveal-insights-and-make-decisions
https://doi.org/10.23913/ride.v15i30.2290
https://gpseducation.oecd.org/Content/EAGCountryNotes/EAG2023_CN_MEX_pdf.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000379875
https://doi.org/10.52936/p.v2i2.30
https://doi.org/10.14569/IJACSA.2020.0110754
https://doi.org/10.3991/ijep.v12i4.30833
https://doi.org/10.3991/ijep.v12i4.30833
https://doi.org/10.18687/laccei2020.1.1.284

32

This chapter seeks to contribute to closing this gap by combining Soft Systems Methodology
(SSM) with data visualisation platforms, thereby strengthening evidence-based university management.
To this end, the text is organised into four sections: the first presents the problem and the relevance of
the systemic approach; the second describes the methodology used to integrate analysis and visualisation
tools; the third presents the main results obtained; and finally, conclusions and prospects for improvement
are proposed.

Methodology

The methodological approach of this chapter combines the principles of systems engineering and Soft
Systems Methodology (SSM) with a mixed design that articulates a qualitative understanding of
processes with a quantitative analysis of institutional indicators. This integration seeks to leverage the
interpretive nature of SSM to identify problem areas and data analysis to empirically validate findings
(Checkland & Poulter, 2020; Francozo et al., 2022; Hutson & He, 2024).

Methodological design
The study was carried out in four main stages:

1. Systemic exploration of the context, in which existing academic and administrative processes that
are critical (bottlenecks) related to student tracking were identified.

2. Conceptual modelling using the Soft Systems Methodology (SSM), which includes the creation
of rich pictures (free and unstructured graphic representations showing how a person or group
perceives a problematic situation), the formulation of root definitions based on the CATWOE
model—which identifies Customers, Actors, Transformation, Worldview (Weltanschauung),
Owner, and Environment Constraints—and the construction of conceptual models of human
activity that allow for the analysis of interactions within the system (Armstrong, 2022; Morey et
al., 2024).

3. Integration of institutional data, where indicators from official sources were selected, ensuring
consistency and reliability (Hernandez-Ramirez, 2025).

4. Visualisation and analysis of results using the Tableau platform, which allowed for the
representation of relationships, trends, and correlations between indicators (Pei et al., 2024;
Kourouniotis, 2023).

Qualitative component

From the SSM perspective, the seven stages proposed by Checkland (2000) were applied, adapted to the
educational context:

Identification of the problem situation.
Representation using rich pictures.

Definition of relevant systems (CATWOE model).
Construction of conceptual models.

Comparison with reality.

Proposal of desirable and culturally viable changes.
Implementation of improvement actions.

NogakrowhE

These stages were carried out in a participatory manner, involving academic and administrative
staff. The group sessions allowed for the validation of perceptions and consensus on the most
representative indicators of institutional performance, not only by department but with a comprehensive
view of the process itself.
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Quantitative component

The quantitative analysis was carried out based on the review and processing of institutional data
collected in various areas. The information compiled corresponds to the period 2015-2024. The selected
indicators were grouped into four dimensions:

- Academic efficiency (retention, failure, terminal efficiency).

- Educational quality (graduation, employability, student satisfaction).
- Academic productivity (teaching load, scientific production).

- Institutional links (projects, internships and active agreements).

The inclusion criteria were based on availability, reliability, and relevance for institutional
planning and management. To ensure the reliability of the information, data cleaning and standardisation
processes were carried out, eliminating duplicate values, atypical data, and incomplete records.

Validation and visualization

Cross-validation was performed through review with experts in academic planning and institutional
analysis. Qualitative results were compared with numerical trends obtained in Tableau, ensuring
consistency between the two approaches. The programme's platform allowed for the construction of
interactive dashboards that showed performance patterns, retention rates, and relationships between
variables. These visualisations made it possible to identify critical areas and prioritise improvement
actions (Few, 2012; Kaspi & Venkatraman, 2023).

The integration of SSM with Tableau generated a methodological model that combined
qualitative interpretation with quantitative support, promoting more transparent, efficient and evidence-
based university management.

The methodological process can be represented schematically to summarise the sequence of
phases developed in the study (Figure 1). The research began with the identification of the main problem,
in this case the dispersion and lack of integration of institutional data, and continued with the application
of Soft Systems Methodology (SSM) to understand the structural causes and generate functional
conceptual models. Next, data from various institutional areas was collected and validated, followed by
analysis and visualisation in Tableau, where patterns, correlations and areas of opportunity were
identified. Finally, the results obtained enabled the development of institutional indicators that
strengthened decision-making processes and continuous improvement in university management.

a0 (@

Box 1

L
— —
Problem detected Soft Systems Data collection Analysis and Construction  of
(scattered data) Methodology and validation visualisation indicators.
(SSM)) (Tableau)) Decision-making
and continuous
improvement

Figure 1
Methodological outline of the systemic approach

Results
The analysis of institutional data processed in Tableau enabled the development of strategic indicators

whose patterns showed significant relationships between teaching load, terminal efficiency, and the
effectiveness of academic tutoring.
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The integration of the Soft Systems Methodology (SSM) with visual analytics tools facilitated
the empirical validation of conceptual models, offering a comprehensive view of the behaviour of the
education system during the period 2015-2024 (Kaspi & Venkatraman, 2023; Pei et al., 2024) at a
Mexican university.

The dashboards were built in Tableau from institutional databases cleaned in Excel, using line,
scatter and interactive bar charts. Each panel was designed with filters by cohort and academic
programme, allowing for comparative and exploratory analysis. Some of the most relevant indicators are
analysed below:

1. Relationship between teaching load and terminal efficiency

As can be seen in the left panel of the dashboard (Figure 2), the correlation between terminal efficiency
and average teaching load is shown. It can be seen that programmes with a load of less than 15 hours per
week maintained a terminal efficiency of over 75%, while those with higher loads showed slight declines
in student performance. This indicates that a balanced distribution of classroom hours contributes to
student retention and academic success (Armstrong, 2022; Hernandez-Ramirez, 2025).

2. Evolution of academic trajectory indicators (2015-2024)
The central panel reflects the evolution of the main academic trajectory indicators.

- Student retention remained high and stable, between 83% and 94%, with an upward trend in
recent cycles.

- Failure rates varied between 7% and 15%, with peaks in 2017-2018 and a subsequent sustained
reduction.

- Terminal efficiency ranged between 70% and 81%, showing overall stability throughout the
analysis period.

Taken together, these results show a consistent system in terms of retention and graduation, with areas
for improvement focused on the continued reduction of failure rates in the early stages of training.

3. Impact of tutoring on student failure

The right panel of the dashboard illustrates the relationship between the institutional tutoring programme
offered and the failure rate. As student participation in tutoring increased (from 60% to 84%), a
proportional decrease in failure was observed, confirming a negative correlation between the two
indicators. This result supports the effectiveness of academic support programmes and their direct
contribution to improving institutional performance (Francgozo et al., 2022; Morey et al., 2024).

4. Complementary indicators

Graduation rates showed a gradual increase from 76% to 84%, associated with greater monitoring of
graduates over longer periods. At the same time, classroom utilisation remained between 73% and 85%
of capacity, reflecting stability in the use of infrastructure. Taken together, these findings show that the
balance between teaching load, academic time management and tutoring directly affects terminal
efficiency and reduces student failure rates.
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Figure 2

Systemic dashboard of institutional indicators created in Tableau

In this regard, the visualisations generated in Tableau made it possible to identify critical areas
and institutional trends in a dynamic manner, providing a solid empirical basis for strengthening
educational planning and evidence-based decision-making (Few, 2012; Kourouniotis, 2023).

Conclusions

The results obtained confirmed the relevance of the systemic approach to the analysis of academic and
university management processes. The application of the Soft Systems Methodology (SSM) made it
possible to understand and narrow down the complexity of interactions between institutional actors,
information flows, and decision-making mechanisms. By integrating the qualitative approach with
Tableau's quantitative and visual analysis, it was possible to translate the value of the indicators into
dynamic representations that facilitated collective interpretation and the identification of causal
relationships between variables (Checkland & Poulter, 2020; Francozo et al., 2022).

The findings are consistent with previous studies that highlight the SSM's ability to address poorly
structured problems and promote organisational learning (Armstrong, 2022; Salinas, 2020). However,
the added value of this work lies in incorporating data analytics as a complementary component to
systemic reasoning, generating a hybrid management model that combines qualitative understanding
with quantitative evidence. In this sense, the Tableau tool acted as a means for institutional reflection,
allowing for the observation of indicator behaviour in an integrated manner and in real time (Kaspi &
Venkatraman, 2023; Pei et al., 2024).

From a comparative perspective, the results also reinforce the literature linking terminal
efficiency to factors associated with teaching load and the provision of tutorials. The negative correlation
between failure and participation in tutoring confirms Hernandez-Ramirez (2025) findings on the
influence of academic support programmes on the improvement of institutional indicators. This link
showed that teaching planning and human resource management have a direct impact on student
retention, development and completion with educational quality.

Limitations of the study
Although the proposed model proved to be functional and replicable, some limitations are recognised:

- Firstly, the database used was restricted to the context of a specific institution, which limits and
prevents the generalisation of the results to other institutions with different contexts.

- Second, the quality of some records depended on the consistency of administrative reports, which
could introduce bias in the interpretation of results.
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- Finally, the correlations identified do not imply direct causality, so it would be necessary to
complement them with longitudinal or inter-institutional comparative analyses.

To mitigate these limitations, cross-validation procedures were applied with experts and official
sources of information were prioritised. In the future, it is suggested to expand the sample of institutions,
integrate socioeconomic variables, and apply advanced data mining techniques to strengthen the
robustness of the model.

Practical implications

This chapter provides a methodological proposal for the analysis of institutional indicators in higher
education. The combination of the Soft Systems Methodology (SSM) with data visualisation and
analytical tools allows for the articulation of a qualitative understanding of processes with empirical
evidence, generating a more participatory and transparent decision support model that allows for the
identification of key performance indicators and the proposal of new ones in the process.

The results show that the balance between teaching load, tutoring programmes and terminal
efficiency is a strategic axis for the continuous improvement of educational programmes. Likewise, the
visualisations developed in Tableau demonstrated their potential as instruments for monitoring indicators
and effectively communicating results between academic and administrative areas on an ongoing basis,
which will allow for the immediate correction of biases.

In practical terms, the methodology can be applied to:
- Diagnose critical areas (bottlenecks) in institutional management.
- Evaluate the effectiveness of academic or support programmes within the institution analysed.
- Strengthen a culture of decision-making based on empirical evidence.

Finally, it is concluded that the SSM—Tableau hybrid model is a flexible, scalable tool that can be
adapted to different university contexts, contributing to the strengthening of strategic planning and the
development of comprehensive and sustainable systemic university management.

As a future projection, the model can be applied in inter-institutional contexts or expanded to
incorporate predictive machine learning techniques that strengthen the proactive monitoring of
indicators.
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