¢

JUTLP

Journal of University Teaching & Learning Practice

Data Analytics Education for Societal Good: Developing Global
Competence, Critical Data Literacy, and Critical Al Literacy using a

Purpose-Driven Approach

Dr Michael Lang

University of Galway, Ireland

Abstract

This study investigates the integration of purpose-driven learning
(PDL) into data analytics education to foster global competence,
critical data literacy (CDL), and critical artificial intelligence literacy
(CAIL). PDL emphasises intrinsic motivation and aligns educational
goals with societal issues, encouraging students to apply their
knowledge to real-world challenges. The research engaged 65
undergraduate business students in purpose-driven assignments
centred on the UN SDGs. The results indicate that PDL significantly
enhanced students’ motivation, engagement, and understanding of
global issues. Authentic learning was achieved as students applied
technical skills to real-world challenges. The study also demonstrated
substantial improvements in CDL and CAIL, empowering students to
critically assess data and Al tools within ethical and societal contexts.
Furthermore, PDL fostered a sense of global citizenship, equipping
students with the skills and purpose needed to address complex
global problems.
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Introduction

Relentless human expansion has led to a convergence of global crises, including climate
change, biodiversity loss and deforestation, diseases and pandemics, pollution, mass
displacement of refugees, and widening socioeconomic disparities between rich and poor. As
the United Nations Development Programme (2020) puts it, we have entered the
“‘Anthropocene” — an era defined by significant human impact on the Earth — necessitating a
fundamental re-evaluation of national development trajectories to remediate environmental
degradation. Marine and terrestrial ecosystems are approaching critical tipping points, while
worsening food and water insecurity threatens global stability. These challenges are perilously
pushing the planet's systems to the brink of their limits, and their adverse impacts
disproportionately affect vulnerable communities, further exacerbating existing inequalities.
Addressing them requires a fundamental paradigm shift towards an economic model centred on
sustainability, resilience, and social justice (Fletcher et al., 2024). Higher education has a crucial
role to play in this necessary transition. Beyond equipping students with knowledge and
preparing them for employment, universities must foster values of social responsibility and
global citizenship, encouraging students to apply their skills and talents in ways that contribute
to a more just and sustainable world. Simply put, higher education ought to be purpose-driven
(Chakraborty et al., 2021) and oriented towards the greater good of society (Ratten, 2023;
Wamsler, 2020).

The term “purpose-driven learning” (PDL) has emerged in various contexts over the past two
decades. Volkovich et al. (2004) initially defined it as a paradigm for e-learning that adapts to
individual learners’ goals and motivations. It has also been applied to staff training (Leong,
2014) and healthcare education (Pronovost et al., 2016). In this paper, PDL is used in the sense
defined by Moreno (2022), as a pedagogical approach that fosters social-emotional learning and
links education to real-world societal issues that align with students’ personal interests. As such,
this approach shares similarities with problem-based learning (PBL), but goes further by
developing a broader range of skills and knowledge tied to a greater purpose, rather than
focusing mainly on problem-solving.

PDL emphasises the alignment of teaching and assessment with social, emotional, and
professional goals, encouraging lifelong learning and participation. The core idea behind PDL is
that when learners partake in activities that are meaningful to them and connected to their life
objectives or values, they are more likely to be motivated, engaged, and successful in the
learning process (Moreno, 2022). This approach contrasts with traditional education models,
which tend to focus on external motivators such as overall grades, test scores, or curriculum
coverage (Milner, 2014).

While there is no universally agreed definition of PDL, a growing body of research, particularly
from Western higher education contexts, has examined its role in shaping student identity,
fostering civic engagement, and enhancing educational equity. For instance, Beatty et al. (2025)
explore how purpose development intersects with students’ social-emotional growth, while
Luedke and Garcia (2024) highlight the importance of purpose-driven educational engagement
for historically marginalised students, linking it to culturally responsive pedagogy and racial



equity in U.S. universities. Haski-Leventhal et al. (2022) similarly argue that business education
grounded in social impact fosters value-driven learning and responsible graduate outcomes.

Purpose-driven universities aim to make a societal impact by integrating purpose into education
and mission. Several prominent institutions have embraced this approach, including Stanford
University and Virginia Tech in the U.S. (Stanford, 2019; Camargo, 2016), Saxion University of
Applied Sciences in the Netherlands (Holkenborg, 2024), Ashoka University in India
(Chakraborty et al., 2021), Tsinghua University in China (Wang & Biswas, 2024), and University
of Technology Sydney in Australia (Haski-Leventhal et al., 2020).

The United Nations Sustainable Development Goals (SDGs) typically hold a central place in the
agendas of purpose-driven universities. For institutions that have not yet adopted a purpose-
driven approach, the imperative to do so is growing. Increasingly, university leaders are under
pressure from students, societal expectations, governments, funding bodies, and other
stakeholders to align their strategies with these goals. Additionally, the inclusion of SDGs in
influential global rankings, such as the Times Higher Education Impact Rankings and QS World
University Sustainability Rankings, adds further impetus to embrace this model.

The OECD (2017) Development Co-operation Report highlights the transformative power of the
“data revolution” — including trends such as big data analytics, the Internet of Things, cloud
computing, and the rise of artificial intelligence (Al) — and its potential to advance the SDGs.
However, the report also underscores the urgent need for stronger leadership, greater
investment, and collective action to address data gaps and strengthen analytical capacity. Data
analytics education is, therefore, an essential resource to progress the aims of the SDGs.

This study contributes to and extends this discourse by operationalising PDL in a data analytics
context, a domain not typically associated with purpose-driven approaches. In doing so, it offers
a novel framework that integrates PDL with global competence, critical data literacy (CDL) and
critical artificial intelligence literacy (CAIL), thereby expanding the reach of PDL into more
technical and interdisciplinary domains and underscoring its relevance in addressing real-world
societal challenges. The structure of the paper is as follows: First, a literature review
synthesises the core principles of PDL, explains its connection to global competence and
CDL/CAIL, presents the study’s overarching conceptual framework, and sets out the
hypotheses explored in this study. Second, the research method is described, including the
study context and the methods of data collection and analysis. Third, the key findings are
presented and discussed. Finally, the conclusions and main takeaways are summarised.

Review of Literature

Purpose-Driven Learning

Though there is no universally agreed definition of what constitutes PDL, a review of the salient
literature reveals a core set of fundamental principles. First, is intrinsic motivation. At the heart
of PDL is the notion that individuals learn most effectively when motivated from within, rather
than by external factors. This approach taps into learners’ innate curiosity, fostering a deeper
sense of ownership and engagement in their educational journey (Moreno, 2022; Garcia Serna
et al., 2024).



Second is connection to personal values and goals. PDL aligns learning experiences with
students’ personal values and long-term goals while tailoring the learning process to their
individual aspirations. Teachers work closely with students to help them explore how course
content relates to their future careers, social impact, or personal growth, thus creating a more
meaningful and personalised learning experience (Moreno, 2022; Wang & Biswas, 2024). Third
is relevance and authenticity. In PDL, learning is typically connected to real-world societal
challenges and opportunities, such as the SDGs. The objective is to demonstrate to students
how the knowledge and skills they acquire can be applied in practical situations, thereby
enhancing the significance of the learning process (Chakraborty et al., 2021; Nai, 2014; Cross &
Congreve, 2021; Saur-Amaral et al., 2023). PDL is an extension of authentic learning, which is
typically characterised by relevance, ill-defined problems, sustained exploration of an issue, use
of multiple sources and perspectives, team work, and interdisciplinary thinking (Lombardi, 2017;
Reeves et al.,, 2002). Fourth is reflective learning. PDL encourages continuous reflection,
prompting students to ask themselves questions such as: “Why is this important to me?”, “How
does it align with my aspirations?”, or “What positive difference can | make to society by
applying my skills and knowledge?”. Such practices help students remain connected to their
purpose throughout their learning adventure (Moreno, 2022; Milner 2014; Lindholm, 2023).

These core tenets are informed by a number of educational and psychological theories. Central
to these is Self-Determination Theory (SDT), which emphasises the importance of responsibility,
competence, and relatedness in fostering intrinsic motivation (Deci & Ryan, 1985). By
encouraging learner autonomy and connecting educational experiences to a sense of social
purpose, PDL aligns very closely with SDT principles. Additionally, PDL incorporates aspects of
experiential learning (Kolb, 1984), which asserts that learning occurs most effectively through
direct experience followed by reflection. While SDT emphasises motivation, experiential learning
adds a practical component, because learning has been found to be most effective when
grounded in direct experience. This is reflected in PDL’s use of hands-on activities that allow
learners to engage actively with content in a meaningful way. PDL is also influenced by
constructivist learning theory (Narayan et al., 2013), which suggests that learners build
knowledge through their experiences. In the constructivist model, students are seen as active
agents who shape their learning pathways, driven by personal meaning and purpose. Prior
studies show that empowering students through PDL not only enhances their sense of
belonging but also leads to greater participation and engagement in learning activities (e.g.,
Garcia Serna et al., 2024; Luedke & Garcia, 2024; Beatty et al., 2025).

While these theories provide a solid foundation for PDL, their practical application can often be
hindered by deeply rooted obstacles and challenges. For example, Nai (2014, p. 5) critiques the
educational system in Cameroon and sub-Saharan Africa, attributing its shortcomings in part to
the legacy of colonialism, and advocates for a purpose-driven learning approach that addresses
students’ spiritual, psychological, physical, and social needs to foster development-oriented
education. Similarly, Zabenah (2017) highlights the dysfunctions of the U.S. education system
and, through an exploratory pilot study, demonstrates that purpose-driven social
entrepreneurship programmes can shift high school students’ perceptions of success toward
service to others, creating a stronger sense of purpose in both school and life in general.



Milner (2014) criticises the overemphasis on assessing teacher performance by means of
students’ test scores (i.e., results-driven), rather than encouraging students to reflect on societal
improvement and find purpose in their holistic learning and existence (i.e., purpose-driven). He
asserts that PDL should be designed to encourage students to develop cultural competence
and sociopolitical consciousness, so that they go beyond simply absorbing knowledge to
critically examine its connections to society. The goal should be for teachers to create
environments where students can express their views, gain perspective, and actively participate
in discussions by not merely consuming information but also by critically questioning and
analysing it. The study described herein adopts a similar viewpoint to Milner (2014), by situating
PDL within the confluence of the related concepts of “global competence”, “critical data literacy”
and “critical Al literacy” (see Figure 1), as explained in the following sections. Given the lack of
empirical evaluations of PDL in action, the following hypotheses are proposed:

Hypothesis 1: Purpose-driven learning will result in a strong perception of authenticity
and relevance

Hypothesis 2: Students who engage in purpose-driven learning will be highly motivated

Hypothesis 3: Students who engage in purpose-driven learning will report positive
learning experiences

Figure 1
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Global competence refers to the ability of individuals to understand, engage with, and navigate
the complexities of our interconnected world effectively. It encompasses a range of knowledge,
skills, attitudes, and values necessary for individuals to thrive in diverse cultural, social,
economic, and political contexts (Li, 2013; Kjellgren & Richter, 2021). PDL closely aligns with



the concept of global competence by encouraging students to focus on broader societal goals
and think about how their learning connects to global issues such as sustainability, equity, and
social justice (Simpson & Dervin, 2019; Gregersen-Hermans, 2021).

Universities need to assure that their graduates not only acquire professional skills and
expertise, but also develop the global competencies necessary to responsibly tackle the issues
outlined in the UN’s SDGs 2030 Agenda (Haski-Leventhal et al., 2022). Prior research shows
that the more that curriculum supports global competence, the more students are equipped to
understand and act on global issues, thus aligning with the PDL approach. As an example,
Mantyneva (2022) examined how curricula that promote global competence relate to the various
perspectives included in the OECD’s PISA 2018 assessment. Analysing the responses of a very
large sample of students from 26 countries, he found that curricula with a stronger focus on
global competence topics are better predictors of understanding of different perspectives and
multicultural awareness. It is therefore hypothesised that:

Hypothesis 4: Purpose-driven learning linked to SDGs will result in a strong sense of g
lobal-mindedness.

Critical Data Literacy and Critical Al Literacy

To make informed, evidence-based decisions and recommendations, high-quality data on SDG
indicators is essential (Jutting & McDonnell, 2017). The trend towards “data democratization” —
which is about making data accessible, understandable, and available to all for the greater good
of society (Lefebvre et al., 2021) — has resulted in the publication of vast amounts of open data.
This resource is vital as individuals, organisations, and governments collaborate to work
towards the SDGs (MacFeely, 2017; Hassani et al., 2021). However, navigating this ever-
expanding ocean of big data, which is often rife with misinformation, requires a robust level of
critical data literacy (CDL) and, increasingly, critical artificial intelligence literacy (CAIL).

CDL empowers individuals to critically interpret, analyse, and evaluate diverse forms of data in a
responsible and informed manner (Lameras, 2023; Cui et al., 2023). This skill is crucial for
advancing the SDGs as it enables the purposeful use of data for informed decision-making in
key areas such as poverty alleviation, quality education, and climate action. Integrating PDL
with CDL affords students the dual benefit of not only gaining data analytics skills, but also
learning about the vital role of data in shaping societal outcomes (Louie, 2022; Maybee &
Zilinski, 2015). This encourages them to use data responsibly to address important challenges
in the modern world, while enhancing their critical thinking and analysis skills (Sander, 2024).

CAIL refers to the ability to understand, evaluate, and engage with Al systems in an informed
and ethical manner, recognising their implications for individuals, society, and the world at large
(Wang et al., 2023). As Al technologies become increasingly integrated into our daily lives, it is
essential for individuals to possess the skills to critically assess their capabilities, biases, and
potential societal impacts (Hornberger et al., 2023; Xu & Babaian, 2021). This form of literacy is
not just about technical knowledge, but also involves understanding Al’'s ethical, social, and
political dimensions (Laupichler et al., 2023). Linking CAIL to PDL allows students to engage
with Al in ways that align with broader social goals.



PDL encourages students to become agents of change. To do so, they should have a grasp of
issues such as data quality, representativeness and bias, data modeling and visualisation, and
accountability and ethics. CDL and CAIL are therefore mutually reinforcing literacies in the
context of PDL. By enabling students to question, critique, and act upon both data and Al
systems, they become more informed and active participants in addressing real-world issues
(Hornberger et al., 2023). CDL offers students the ability to analyse and question data, while
CAIL extends this analysis to Al models that act on that data. PDL integrates these
competencies to cultivate sociopolitical consciousness, global competence and awareness of
responsible business management practices (Milner, 2014; Haski-Leventhal et al., 2022). It is
hypothesised that:

Hypothesis 5: Purpose-driven learning can improve critical data literacy skills
Hypothesis 6: Purpose-driven learning can improve critical Al literacy skills

Hypothesis 7: Critical data literacy and critical Al literacy are strongly linked

Method

Context

In May 2023, the University of Galway was designated as a national SDG Champion by the Irish
government’s Department of Environment, Climate & Communications. Prior to and following
this announcement, significant efforts were made to integrate SDGs into teaching and research
activities across all units of the university. An indicator of the success of this strategic imperative
is that the 2024 Times Higher Education University Impact Rankings placed the University of
Galway first in Ireland, in the Top 3 within the European Union (EU), and in the Top 50
worldwide for its contribution to the SDGs (THE, 2024).

The setting for the research study discussed in this paper was the B.Sc. undergraduate degree
in Business Information Systems (BIS) within the School of Business & Economics during the
2023/24 academic year. The programme learning outcomes (PLOs) of the B.Sc. in BIS stipulate
that students are expected to be able to solve business, policy and societal problems within a
global context, and also be able to make a positive societal impact through critical thinking,
innovation, and collaboration. Graduates of the programme are expected to have developed
problem-solving skills, creativity, personal responsibility, commitment to life-long learning,
respect for ethical and professional standards, integrity, and good citizenship.

Given the major university-wide emphasis on SDGs, and the existing PLOs and intended
graduate attributes, the teacher decided to adopt a purpose-driven approach on a course
delivered to second- and third-year students, namely “Advanced Database Technologies”. This
course teaches students how to design, develop and use data analytics technologies such as
MongoDB, Python, PowerBl, Tableau and neodj. Unlike previous years, which focused largely
on technical skills development, the approach in 2023/24 emphasised applying these skills in
the context of the SDGs. In the introductory session, students were informed: “You are not here
to learn data analytics skills for their own sake; rather, you should think about how to apply
these skills for a beneficial purpose, and that purpose will drive your learning on this course.”



The course had the advantage of being examined entirely by continuous assessment, which
afforded the teacher a degree of latitude and facilitated the ‘bedding in’ of this new approach.

Participants

A total of 65 students enrolled upon the course (29 in Semester 1; 36 in Semester 2), of which
33.8% were females and 66.2% were males. The class included students of 13 different
nationalities: Bangladesh, Belgium, Bulgaria, Hungary, Ireland, Malaysia, Nigeria, Pakistan,
Poland, The Philippines, Saudi Arabia, USA, and Zimbabwe. The students were provided with a
loosely defined assignment specification (see Appendix 1) which required them to critically
analyse data pertaining to the SDGs. Working in teams of four or five, they selected a SDG of
personal interest to them, identified relevant indicators, judiciously gathered polymorphic data
from a variety of sources to address their chosen indicators, modelled the data, and used it to
build a database on the MongoDB cloud-based platform. The course adopted a flipped learning
model, where students were assigned e-learning materials to review prior to each week’s
scheduled class (see Figure 2) and given significant autonomy and responsibility for their own
learning.

Figure 2
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Design

Using a systematic Al prompting methodology developed by the teacher, students employed
ChatGPT to write Python scripts to cleanse and transform the data in the first instance, and then
to generate database reports based on carefully articulated natural language specifications.
They imported the MongoDB database output into a visual analysis tool (Tableau) and created
interactive information dashboards to generate meaningful insights. Finally, they prepared a
comprehensive report to document findings and reflect on their experiences of working with
SDG data, which is known to be problematic (Jitting & McDonnell, 2017; MacFeely, 2017).

With the flipped learning approach, scheduled class time was primarily devoted to the teacher
providing continuous formative feedback and guidance on students’ work-in-progress. Prior to
enrolling on the course, the students had no prior knowledge of the technologies they were
using, but with the help of the Al prompting methodology developed by the teacher, they quickly
learned how to manipulate and interrogate the data. Students were also required to
independently research the SDGs and indicators that they selected, so that they could produce
a contextually informed analysis of the data.

After submitting their assignment, students were invited to participate in a survey about their
experiences. The survey included 15 questions, mostly employing 5-point Likert-scale items
adapted from previous instruments (Honey, 2005; OECD, 2018; Wang et al., 2023; Ng et al.,
2024; Wolff et al., 2016; Pothie & Condon, 2020), along with demographic information. To
ensure students were genuinely engaged and not simply satisficing, the questionnaire included
dummy items (e.g., “l dress up as Angelina Jolie and gate-crash a UN summit (Click Never)”).
Responses that failed to follow the instructions for these dummy items were deemed invalid and
removed. Additional qualitative data were collected from students’ group assignment reports,
end-of-course individual reflections, and the university’s independent student feedback reports.

Analysis

The qualitative data from student reflections were analysed using the grounded theory approach
developed by Strauss and Corbin (1990). The coding process involved three stages: open
coding to identify initial concepts, axial coding to explore relationships between categories, and
selective coding to integrate and refine themes. This iterative process continued until thematic
saturation was reached, indicated by the absence of new themes in subsequent analyses.
Coding was performed by the author, supplemented by regular peer debriefing sessions to
promote consistency and reduce subjective bias. Although formal intercoder reliability statistics
were not calculated, these methodological steps contributed to the trustworthiness of the
findings. Future research may benefit from incorporating multiple coders and formal reliability
checks to enhance methodological robustness. All the required stages of approval were
obtained from the University of Galway Ethics Committee before commencing the study. The
invitation to participate in the survey was issued after the conclusion of teaching. Data were
anonymised so that it was not possible to identify any individual respondent.

Results

Most groups based their projects on either SDG3 (Good Health and Wellbeing) or SDG8
(Decent Work and Economic Growth). However, across the sixteen projects submitted, nine of



the 17 SDGs were addressed. A total of 65 individual reflections were received and the survey
achieved a response rate of 49.2%, yielding 29 valid submissions after excluding three that
failed the dummy items.

Survey respondents represented diverse nationalities, with some holding dual citizenship.
Among them, 25% were monolingual, 46.9% bilingual, and 28.1% multilingual. All participants
were fluent in English; additional languages spoken included Bengali, Dutch, French, German,
Hindi, Hungarian, Irish, Italian, Spanish, Urdu, Yoruba, and Zulu. The gender distribution of valid
respondents was 44.8% female and 55.2% male.

The predominance of SDG 3 and SDG 8 among student projects is noteworthy. These goals
may resonate strongly with business students due to their alignment with professional
trajectories in health tech, fintech, and employment-related data systems. Furthermore, several
groups expressed personal and cultural connections to issues like inequality, corruption, gender
inequality or educational access, suggesting that students’ sociocultural backgrounds informed
their selection of SDGs. This supports the PDL principle of aligning learning tasks with learners’
values and lived experiences (Moreno, 2022) and exemplifies the link between personal
relevance and global competence (Gregersen-Hermans, 2021).

Authenticity, Motivation and Learning Experience

The students readily embraced the new purpose-driven approach adopted on this course in the
2023/24 academic year. For their projects, they selected SDGs and indicators that were of deep
personal interest to them. In particular, a number of groups zoned in on issues to do with gender
inequalities in health, education and employment. Some examples of students’ motivations are:

“The UN Sustainable Development Goal that we decided to base our project on is ‘Zero
Hunger'. The reason we chose this SDG is because we all agree that it is extremely
shocking that, in a world that has never been so wealthy, so many people still suffer from
undernourishment.” (Group 1)

“We decided to focus on SDG 16. Our motivation behind this choice was that this goal
emphasises the importance of effective, transparent, and accountable governance at all
levels. Good governance is fundamental for creating an enabling environment for
development, and combating corruption, which can undermine social progress and
economic prosperity.” (Group 3)

“We wanted to measure the growth of the BRICS countries, as they are comprised of
some of the fastest growing economies in the world. We were intrigued by their alliance
and wanted to analyse each country’s economic history from 2005 to 2015 to assess their
past performance and to give an indication of where they are heading in the context of
SDG8.” (Group 6)

“For this assignment we decided to select SDG4, which aims to ensure inclusive and
equitable quality education and promote lifelong learning opportunities for all. We chose
this as we believe it to be imperative for creating a sustainable and equitable future.
Education is paramount for societal development and breaking the cycle of poverty.”
(Group 9)



These sample statements illustrate how students were motivated to engage with PDL by
connecting their practical data analytics education to meaningful, outcome-oriented, knowledge-
generating tasks. They indicate an engagement with systems thinking and ethical
considerations — skills that are tied to both global competence (Gregersen-Hermans, 2021) and
critical Al literacy (Hornberger et al., 2023). Students developed global competence by situating
their projects within the context of universal challenges, enhancing their understanding of
interconnected global issues. Their motivations clearly show an alignment between their
academic goals and purposeful real-world applications that span cultural, economic, and
systemic boundaries, consistent with authentic learning theory (Lombardi, 2007).

The work produced by students in the 2023/24 iteration of the course was of higher quality than
previous years. The examiner’'s report noted: “Superb standard of performance in this module
this year. Assignment on UN SDGs was of really high calibre.” This improvement can largely be
attributed to students’ heightened motivation and interest in the project, driven by a sense of
meaningfulness and authenticity in their work, as exemplified by the following excerpts from
their personal reflections:

“One of the most significant takeaways we had from this assignment was the realisation of
the positive impact that technology, like NoSQL databases, can have on societies. In this
assignment we didn’t just stick to theory; we took it a step further by applying our
knowledge in real-life situations, highlighting the importance of critical thinking, innovation,
and collaboration.” (Student 6)

“Our choice to focus on Zero Hunger Sustainable Development Goal was both challenging
and enlightening. The datasets, sourced from the UN, provided us with a rich tapestry of
information that revealed insights into global hunger and its various facets. We found this
assignment very intriguing, as it was quite different in its emphasis from others we had
previously done.” (Student 11)

“This assignment has been a valuable experience where we have learned the
fundamentals of NoSQL technologies for data processing. We've learned HOW to
formulate queries using a variety of operators and resources, but more importantly, we
learned the importance of WHY we need to be able to query and mine data. This
assignment has shown us the insights and information you can get from data. Such
insights are enormously important to contribute towards sculpting the future of the world
we live in.” (Student 29)

These comments directly support PDL’s emphasis on relevance and authenticity, highlighting
how learners perceive the practical impact of their work beyond academic settings (Chakraborty
et al., 2021). The students clearly grasped the importance of moving from technical proficiency
to purpose-driven application, which is an essential aspect of integrating the CDL and PDL
frameworks. As shown in Table 1 — which is based on items adapted from Ravenscroft et al.
(2017) and Walder (2017) — students largely agreed that the assignment effectively simulated a
real-world task and helped them envision how they might perform in their future careers.



Table 1

Authenticity of the Assignment

The assignment ... Strongly Disagree Neutral Agree Strongly
disagree agree

Simulated a real-world task - - 10.3% 41.4% 48.3%

Brought authenticity to my - 3.4% 17.2% 44 8% 34.5%

learning

Helped me imagine how | might - 6.9% 17.2% 27.6% 48.3%

actin professional practice

Helped me think about my future - - 10.3% 34.5% 55.2%

career and life journey

Cronbach’s Alpha (4 items) = 0.753

The exercise received overwhelmingly positive feedback from students. 96.6% agreed or
strongly agreed that it constituted a valuable learning experience for them, and all indicated that
it was enjoyable (see Table 2). All respondents also endorsed the statement: “On this course, |
was required to engage in active learning through critical thinking, discussion, investigation, and
creation.” Furthermore, 96.5% of participants affirmed that the course encouraged them to take
responsibility for their own learning (see Table 3).

Table 2

Learning Experience

Opinions aboutthe assignment... Strongly Disagree Neutral Agree Strongly
disagree agree

It was a valuable learning - 3.4% - 27.6% 69.0%

experience for me

The form of assessment helped - - 13.8% 37.9% 48.3%

me to gain and retain knowledge

more effectively than an essay or

written test

| enjoyed participating in the - - - 34.5% 65.5%

assignment

The assignmentwas an 3.4% 13.8% 27.6% 27.6% 27.6%

innovative teaching approach

Cronbach’s Alpha (4 items) = 0.734



Table 3

Active Learning

Opinions aboutthe assignment... Strongly Disagree Neutral Agree Strongly
disagree agree

This course allowed me to take - - 3.4% 44 8% 51.7%

responsibility for my own learning

On this course, | had to - - - 17.9% 82.1%

participate in active learning by
thinking, discussing, investigating,
and creating

The flipped learning approach and personalised mentoring were key to the success of this
course. It was notable that in the independent student feedback survey (which is centrally
administered so as to safeguard the anonymity and integrity of responses), 57.9% of students
indicated that they found the course “Fairly Difficult” and 21.1% indicated that they found it
“Difficult”. This was not surprising, for not alone did students have to grapple with technical data
analytics issues, they also had to think critically about data, Al and SDGs. However, 16.8%
agreed and 79.0% strongly agreed with the statement that “The teaching staff were patient in
explaining difficult concepts and topics”, and the entire class agreed or strongly agreed that |
received feedback on my performance to help improve my learning.” When asked, “What did
you like about this module?”, comments included:

“Lecturer was more than happy to meet with students to provide feedback, interesting
lectures.” (Anon)

“I find it interesting and | really appreciate how helpful and enthusiastic <lecturer name> is
and how willing he is to give feedback and help us with assignments.” (Anon)

“<lecturer name>, great teaching and fun subjects, especially how we are expected to use
Al tools to help us.” (Anon)

When prompted, “What suggestions can you offer to improve this module in the future?”, the
majority of students expressed satisfaction with how the course had been conducted. However,
not surprisingly, some commented that they would have preferred “clearer explanations of
requirements,” “easier content,” or “more supporting materials.” This highlights the delicate
balance that a teacher using PDL and flipped learning must strike: providing enough scaffolded
support and structure to help students navigate independently, without over-guiding them along
the path, while also being careful not to leave them floundering aimlessly.

The findings therefore support Hypotheses 1, 2 and 3 because the experiences of this study
were that PDL was indeed regarded as being highly authentic and relevant, all students
expressed a high level of interest and motivation, and the overall learning experiences were
reported as generally very positive.



Global Competence

62.1% of students had no or very little knowledge about their chosen SDG prior to this
assignment. However, 93.1% professed to know quite a lot or be highly informed afterwards.
This is a clear measure of its effectiveness in improving global competence. Furthermore,
82.8% of students agreed or strongly agreed that the assignment helped them develop the
ability to work towards addressing business, policy and societal problems within a global
context, 75.8% agreed or strongly agreed that it increased their knowledge and awareness of
sustainability, and 96.6% felt that it educated them to make more ethical, socially responsible
decisions in a business context.

As previously mentioned, the University of Galway has demonstrated a strong commitment to
advancing the UN Sustainability Development Goals. This is highly visible to students, as signs
and banners promoting various aspects of the sustainability agenda and emphasising the
importance of collective effort to achieve progress are prominently displayed across the
campus. As one student remarked:

“The fact that the University of Galway is a national SDG Champion for 2023-2024
underscores the profound significance of this project to us. As a SDG Champion, the
University acts as an advocate and promoter of the SDG goals, encouraging
organisations to embrace and implement vital changes towards these targets. This role
resonated deeply with us as we delved into the SDGs outlined by the UN, providing us
with invaluable insights.” (Student 17)

Several students noted that the purpose-driven data analytics assignment enhanced their
understanding of global issues and strengthened their ability to collaboratively analyse and
address challenges:

“The purpose of this assignment guided our group in accomplishing several key
objectives. First and foremost, it encouraged us to contribute towards resolving challenges
spanning the realms of business, policy, and society, all within a global framework. Our
group gained meaningful insights into economic development which was emphasised by
Goal 8. This goal stressed the importance of sustained economic growth as a driver of
poverty reduction and overall well-being in the countries we selected.” (Student 23)

“One of the primary objectives of this assignment was to contribute to addressing real-
world challenges within a global context. By delving into the complexities of economic
growth, employment, and fair labour, we’ve not only learned about these issues but
actively engaged in finding ways to contribute solutions.” (Student 4)

The above sample comments align with the development of global competence as outlined by Li
(2013) and Simpson & Dervin (2019), especially in how learners connect local skillsets to
international problem-solving. They also reflect a shift toward purposeful learning where
students make meaningful connections between academic content and global societal needs,
which is a hallmark of PDL.

Reassuringly, it was clear that students grasped the purpose of the exercise, as had been
explained to them during the course’s introductory session. They understood that their goal was
not merely to master the basic mechanics of using data analytics tools or to produce summary



reports for their own sake. Instead, they recognised a larger objective, which was to creatively
apply their technical and critical thinking skills to meaningfully address real-world issues:

“For our assignment, we created 30 complex queries, and 5 advanced queries, each
addressing and critically analysing SDG 3. Example queries from our assignment are
‘Comparing death rates compared to the standard of living between countries,” and ‘The
top type of Non-Communicable Diseases that kill the most people each year.” We focused
on providing quality queries, giving in depth reasoning and explanation behind each one,
making them as useful and informative as possible.” (Student 8)

“Simply gathering data isn't enough, the true value comes from understanding the
significance of this data and knowing what to do with it. The ultimate objective is to
transform it into information and actionable insights that inform decision-making and drive
positive societal change. During the assignment, my group used the data we collected to
identify patterns and trends, examining differences between different time periods to
gauge economic progress. For instance, when exploring a decline in crime rates, we didn’t
stop at the surface-level observation. Instead, we examined the policies in effect at the
time, shifts in law enforcement strategies, and societal dynamics. Understanding the
context helped us figure out why things happened the way they did and find ways to
repeat or do even better in the future.” (Student 15)

“For our assignment we began by gathering the necessary data and selecting our five
indicators which each shed light on a different aspect of the state of education in
developing countries. Throughout the course of completing the assignment and analysing
the data, we gained insights into the sheer disparity between our world and the realities
faced by those in developing countries. Many countries showcased alarming deficiencies
in basic amenities that we would take for granted, with numerous countries having more
schools without running water or qualified teachers than with, and others with alarmingly
low education rates. Analysis such as this is crucial for identifying areas in which
intervention and assistance is needed.” (Student 3)

Table 4, which is based on a scale from OECD (2018), reflects students’ levels of global
mindedness after completing the assignment. Because no comparative data was captured
beforehand, it would be a leap too far to surmise that the assignment is the sole cause of the
high levels of global mindedness seen here. However, other evidence suggests that it played a
significant role in raising students’ awareness of global issues. Notably, in response to a
question in a different section, 93.1% of students agreed with the statement: “The UN SDG
assignment inspired me to become more actively involved with societal initiatives.”

Overall, there is sufficient evidence to support Hypothesis 4, which posits that purpose-driven
learning linked to the SDGs fosters a strong sense of global-mindedness.



Table 4

Global Mindedness
Strongly Disagree Neutral Agree Strongly
disagree agree
| think of myself as a citizen of the - - 6.9% 37.9% 55.2%
world
When | see the poor conditions - - 27.6% 48.3% 24.1%
that some peoplein the world live
under, | feel a responsibility to do
something about it
| think my behaviour can impact - 3.4% 27.6% 37.9% 31.0%
people in other countries
It is right to boycott companies - 6.9% 10.3% 44.8% 37.9%
that are known to provide poor
workplace conditions for their
employees
I can do something about the 3.4% 6.9% 34.5% 37.9% 17.2%
problems of the world
Looking after the global - 3.4% 17.2% 48.3% 31.0%

environmentis importantto me

Cronbach’s Alpha (6 items) = 0.827

Critical Data Literacy and Al Literacy

All groups encountered hurdles as regards data quality, technical issues, and the learning curve
for using analytics tools. However, these difficulties contributed significantly to their knowledge
and skill development, particularly in critical thinking and problem-solving. Some indicative

remarks are:

“The challenges we encountered, especially with data sourcing and consistency, tested
our problem-solving skills. It compelled us to think critically and adapt our strategies,

emphasising the importance of flexibility in data analysis.” (Group 19)

“We divided the work so that each team member had the opportunity to work on different
slices of the data across multiple stages of the project. This process required critical
thinking and innovative problem-solving, as we had to ensure that our queries were
meaningful in the context of a specific SDG indicator and that we worked individually and
collectively in a way that was cohesive.” (Group 6)

These remarks demonstrate critical data literacy in action, as students moves from basic coding
to contextual, value-oriented data interpretation.



Table 5

Critical Thinking

Which of these typifies your way Never Rarely Sometimes Often Always
of doing things ...

| double-check facts for accuracy - - 17.2% 65.5% 17.2%
| play devil's advocate in order to 3.4% 20.7% 34.5% 37.9% 3.4%

improve my grasp of an argument
or proposition

| test the assumptions - 10.3% 41.4% 44 8% 3.4%
underpinning an argument or

proposition

| explore statements forambiguity - 17.2% 17.2% 55.2% 10.3%

to ensure | do not misconstrue
their meaning

| draw conclusions from data | - 6.9% 13.8% 58.6% 20.7%
have analysed in order to decide

whether to accept or rejecta

proposition or argument

| look for what isn't there rather 6.9% 17.2% 34.5% 37.9% 3.4%
than concentrate solely on what is

there

| considernew information to see 3.4% 3.4% 20.7% 55.2% 17.2%

whether | need to re-evaluate a
previous conclusion

| ask questions to reinforce my - 3.4% 13.8% 34.5% 48.3%
understanding of the issue

Cronbach’s Alpha (8 items) =0.705

Overall, 89.6% of survey respondents felt that the assignment helped develop their critical
thinking skills. Table 5 presents responses to selected items derived from Honey’s (2005)
comprehensive questionnaire on critical thinking (CT). Table 6 highlights the extent to which
students perceived the assignment as contributing to the development of their critical data
literacy (CDL) capacity, based on items adapted from previous instruments (Wolff et al., 2016;
Maybee & Zilinski, 2015; Kjelvik & Schultheis, 2019; Pothie & Condon, 2020). Table 7 illustrates
how it enhanced students’ critical artificial intelligence literacy (CAIL), using measures
developed by Wang et al. (2023) and Ng et al. (2024). While the students’ overall scores for CT
showed some room for improvement, it is clearly evident that the assignment contributed
substantially to enhancing their CDL and CAIL skills, in support of Hypotheses 5 and 6.



Table 6

Critical Data Literacy

The assignment helped develop Strongly Disagree Neutral Agree Strongly
my ability to ... disagree agree
Locate and select appropriate - - - 37.9% 62.1%
data sources

Assess the quality, credibility, and - - 13.8% 37.9% 48.3%

trustworthiness of data available
in the public domain

Cleanse and transform “messy” - - 6.9% 37.9% 55.2%
data

Analyse, organise, synthesise - - 6.9% 37.9% 55.2%
and interpret data

Present meaningful visual - - 3.4% 34.5% 62.1%
representations of data

Provide a clear and coherent 3.4% 3.4% 41.4% 48.3% 3.4%
story about the data *

Compare and contrast insights - 3.4% 10.3% 37.9% 48.3%

derived from complementary data
sets from different sources

Make decisions and - - 13.8% 34.5% 51.7%
recommendations based on
analysis of data

Make critical judgments about the - - 17.2% 34.5% 48.3%
reliability of information presented
in the public domain

* This item was removed after executing scale reliability tests. The consequent value for Cronbach’s Alpha (8 items) was 0.915.

Composite scores were calculated for all scales after removing items that reduced internal
consistency. Cronbach’s Alpha for CT was marginally acceptable at .705, while CDL and CAIL
demonstrated excellent reliability with values of .919 and .905, respectively. Spearman’s rank-
order correlations were conducted to assess the relationships between CDL, CAIL and CT. The
results, shown in Table 8, are particularly interesting. A strong, positive correlation was revealed
between CDL and CAIL (p=.711, p< .001, N=28), indicating that higher levels of CDL are
associated with higher levels of CAIL. This clearly supports Hypothesis 7.



Table 7

Critical Al Literacy

The assignment helped develop Strongly Disagree Neutral Agree Strongly
my ability to ... disagree agree
Use Al technologies to improve - 3.4% 3.4% 13.8% 79.3%
my work efficiency

Evaluate the capabilities and - 3.4% - 24.1% 72.4%
limitations of an Al application

Use Al to achieve common good - - 6.9% 241% 69.0%
and serve others

Apply Al technologies to solve - - 6.9% 17.2% 75.9%
problems

Assess the correctness of a - - 3.4% 34.5% 62.1%
solution suggested by Al *

Use Al to augment my - - 17.2% 31.0% 51.7%

programming and coding skills

* This item was removed after executing scale reliability tests. The consequent value for Cronbach’s Alpha (5 items) was 0.909.

A moderate, positive correlation was found between CAIL and CT (p=.501, p=.006, N=29),
indicating that higher levels of CAIL are moderately associated with higher levels of CT. In
contrast, the correlation between CDL and CT was not statistically significant (p=.355, p>.05,
N=28), suggesting no meaningful association between these variables in this sample.

Table 8

Intercorrelations Among Constructs

Variable 1 2 3 4 5 6
1. Critical Data Literacy (CDL) -
2. Critical Al Literacy (CAIL) ?281 -
3. Authenticity ?2?3; 6 (022?4 -
. . 0.601 *** 0.386 * 0.613 ***

4. Learning Experience 28) (29) (29)
5. Global Mindedness ?2‘;'9 ?23; 5 ?22?8 ?23?6 -

" o 0.355 0.501 ** 0.302 0.329 0.503 **
6. Critical Thinking (CT) 28) (29) 29) (29) 29)

Note. Correlations are Spearman’s p. The sample size (N) for each correlation is provided in parentheses. N values
vary due to missing data. * p < .05, ** p <.01, *** p <.001.

Analysis of students’ reflections indicated deep engagement with CDL concepts, including data
preparation and transformation for usability, the accuracy, reliability, and relevance of data,



identifying and addressing data gaps and inconsistencies, and understanding the broader
implications of data limitations on analysis and decision-making:

“We were overwhelmed with the amount of data there is available, but most of it had not
been transformed and was not in an easily digestible format.” (Student 19)

“Our experience on this project made it clear to us how important it is to have reliable and
accurate data. We faced difficulties with the availability of data that was correct, relevant
and dependable. We now know that any data analysis project’s capacity to succeed
depends on the level of accuracy and suitability of the available data.” (Student 27)

“For most of this assignment, we didn’'t meet any difficulties with data sources. However, it
did happen that some databases we wanted to work on were almost empty. For instance,
data sets had observations for only specific years for some regions, while other regions
had observations for a completely different time, which made it impossible to analyse the
database correctly.” (Student 2)

“In the context of indicator SDG 8.5.2, which is related to unemployment rate by sex, age,
and disabilities, we found there were numerous countries where there was no data or
limited data available. These gaps in the datasets mean that the insights derived from our
analysis may not be entirely accurate, potentially affecting decision-making for
governments striving to meet their targets. Furthermore, such inaccuracies not only affect
the decision-making process but also make cross-country comparisons challenging,
potentially hindering the evaluation of goal effectiveness.” (Student 16)

Awareness of the transformative power of data visualisations to raise public awareness of SDGs
and influence policy-making also came through very strongly in students’ reflections:

“Through this assignment we also learned how to take our raw data and create clear and
engaging visual representations of it while using Tableau. We learned the importance of
these visualisations as they make the data way more accessible, attractive and valuable
to someone who has no prior experience with data.” (Student 5)

“The data must be presented in a way that all can understand in a global context. It needs
to have a purpose, to tell a story about how each SDG is coming along and if it is on track
or needs to be highlighted. It needs to be abundantly clear to all what stage the target has
at, as well as concise. The data needs to be visualised so everyone has an immediate
understanding of how the goal has been monitored.” (Student 9)

“I| believe that by transforming these datasets for the purpose of the 2030 SDG Agenda, it
will open the eyes of the public. Using software like Tableau and MongoDB, they can
utilise this information into visual forms to highlight the severity for global issues.” (Student
23)

Additionally, several reflections highlighted how the assignment enhanced CAIL capabilities.
Students demonstrated an ability to leverage tools like ChatGPT for efficiency while critically
evaluating its outputs and limitations. They also acknowledged the importance of learning from
errors, integrating Al assistance with their own problem-solving and critical thinking skills.
Additionally, students emphasised the need for a strong understanding of the underlying data



and objectives, recognising that human oversight is essential to ensure the accuracy and
alignment of Al-generated outputs with project goals.

“We found ChatGPT to be a useful tool. We used it for assistance in generating our
MongoDB queries, it saved us a significant amount of time that we used for other parts of
the assignment. At the outset, we found it very difficult to understand the semantics of the
queries. However once we turned to ChatGPT for guidance, our task became much
easier. Having constructed some basic queries, we could then further question ChatGPT
as to why it was generating code in a certain way. After some practice, we were able to
prompt it to generate specific pieces of code that we were confident we could execute.”
(Group 16)

“We worked quicker as we became more proficient in the software we were using. We
learned to leverage Al tools such as ChatGPT to speed up our work alongside our
processes accelerating as we got used to the handling and procurement of data.” (Group
23)

“We found that a lot of our learning came from trial and error. While this method can be
frustrating, ultimately, it made us grow and develop skills such as critical thinking and
innovative problem-solving. When queries outputted unexpected results, we had to
identify what was wrong and address the issue. Although ChatGPT proved to be a
valuable tool, it had its shortcomings, such as occasional errors in code generation or
misunderstanding our prompts. These experiences made us realise that, while ChatGPT
is a valuable resource, it should not be solely relied upon.” (Group 8)

“In undertaking our project, several crucial learnings emerged, notably regarding the
importance of meticulous attention to details with Al-generated code. Without
comprehensive knowledge of the source data, Al-generated queries were likely to
produce erroneous results and/or fail to address the intended objectives.” (Group 12)

These reflection shows students grappling with the limitations of Al, a key element of developing
critical Al literacy (Wang et al., 2023). Overall, the collective quantitative and qualitative
evidence upholds Hypotheses 5, 6 and 7.

Conclusion

Purpose-driven learning (PDL) emphasises integrating real-world challenges, such as the
SDGs, into education to help students develop a deeper understanding of major societal issues.
It encourages them to critically reflect on their own purpose and mission as they prepare to
become innovative, transformative leaders. By orienting learning around students’ values,
passions, and life goals, PDL fosters intrinsic motivation and creates more meaningful and
impactful experiences for students, preparing them for a fulfilling life beyond the classroom.

The growing interest in PDL reflects a broader shift in education toward personalised, student-
centred approaches that prioritise preparation for real-world complexities over examinations.
However, implementing PDL in traditional systems can be challenging. It demands flexible
structures, personalised learning plans, and teacher training to shift educators’ roles from
knowledge providers to mentors guiding students in aligning their learning with personal and
social goals.



As was discovered in this study, PDL is particularly powerful when combined with critical data
literacy (CDL) and critical artificial intelligence literacy (CAIL), which are intrinsically linked.
While CDL/CAIL provides students with the technical skills and critical thinking necessary to
analyse data and Al technologies, PDL provides the broader context and motivation for applying
these sKills ethically and effectively to solve real-world problems. Without a purpose, CDL/CAIL
would remain a purely technical exercise; when paired with PDL, it becomes a transformative
tool for driving social change, addressing global challenges, and informing policy. CDL/CAIL
equips students with the “how,” while PDL provides the “why,” connecting data-driven work to
tangible societal outcomes.

The course exercise discussed in this paper illustrates the potential of PDL to inspire students
and build global competencies through addressing real-world challenges. The integration of
PDL with a focus on SDGs, a flipped learning approach, continuous assessment and small
classes helped create an engaging educational experience that students greatly enjoyed, as
reflected in the outstanding technical quality and thoughtfulness of their work. Through
purposeful implementation and alignment with institutional research themes, PDL demonstrated
promise in shaping engaged, globally-minded learners equipped with the knowledge, skills and
motivation to make meaningful contributions to society in future.

Based on the outcomes of this study, plans are underway to revise the programme to embed
more purpose-driven components across other modules, particularly those focused on ethics,
project management, and systems thinking. Given the cross-cutting nature of the SDGs, the
approach demonstrated here has significant potential to be adopted in interdisciplinary
educational contexts. Collaborations are currently being considered with other departments to
explore shared modules or joint projects that enable students to tackle global challenges
through multiple disciplinary lenses. Such interdisciplinary integration would not only enhance
students' global competence but also foster a more holistic understanding of complex societal
problems. The findings of this study cannot be broadly generalised. However, the approach
demonstrates clear potential for replication in data analytics courses or cognate disciplines.

While this study offers valuable insights into the integration of purpose-driven learning with data
analytics education, several limitations should be acknowledged. First, the findings are based
on a single institutional context and a relatively small, self-selecting sample, which limits the
generalisability of the results to broader populations or disciplines. Second, the study employed
a cross-sectional design without pre- and post-intervention measures, which constrains the
ability to assess changes over time or draw causal inferences. Third, much of the data collected
— particularly survey responses and reflections — relied on student self-reporting, which is
subject to social desirability and recall bias. Although triangulated with assignment outputs and
feedback data, these limitations suggest that findings should be interpreted with caution. Future
research could build on this work by employing longitudinal designs, incorporating objective
performance metrics, and replicating the intervention in different institutional or disciplinary
settings. Additional details about the assignment specification (beyond what is included in
Appendix 1) and the survey instrument are available upon request from the author.
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Appendix 1: Assignment Specification

Working in groups of 4 or 5, students are required to do the following:

Familiarise yourselves with the UN Sustainable Development Goals and select one goal
(or no more than two related goals) upon which your assignment will be based. You may
select any of the 17 goals that interest you, but it is suggested that students of the
School of Business & Economics may wish to focus on SDG 3, 8, 9, 11 or 16, which
have been identified as priority areas under the School’s Strategic Plan.

For your selected SDG(s), identify five indicators that you are going to explore in depth.
You may choose to use the indicators suggested by the UN or alternatively you may
choose to use appropriate proxy data. (See provided links to UN, EU and other data
portals).

For your chosen five indicators, you are required to source data. You may choose to
focus on certain regions, countries, or time periods, as determined by your own
interests. Data can be obtained from any relevant source. You may combine data from
several different sources if you wish.

Create a MongoDB database and import your data into one or more collections. You
may need to cleanse or transform the data. It is permissable to use ChatGPT or other Al
tool to generate Python scripts for the purposes of data cleansing and transformation.

Create 30 MongoDB queries against your data, demonstrating a wide range of operators
to perform basic and advanced searches, sorting and filtering, counting, aggregations,
insertions, updates and deletions. These queries should be carefully chosen so as to
usefully summarise data about your chosen SDG.

It is permissable to use ChatGPT or other Al tools to help in generating and debugging
the queries, but this process must be fully documented.

Export the results of your queries. Import the data into Tableau and create 3 appropriate
visualisations. Publish your visualisations in the Tableau Public Gallery on the internet.

Prepare a report on your project, summarising your key findings and reflecting on your
overall learnings from this exercise.

Marking scheme:

o Technical quality 30 points
o Breadth and depth of knowledge 30 points
o Evidence of reflective learning 10 points
o Originality and innovation 10 points
o Evidence of critical thinking 10 points
o Clarity of presentation 10 points

o Total points: 100



