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ABSTRACT 

This paper is a product of the Monash Equity, Diversity, and Inclusion Sharing Circle (EDISC) 

and seeks to highlight alignments between the Conceive-Design-Implement- Operate (CDIO) 

framework and Equity, Diversity and Inclusion (EDI) concepts and provide inspiration for how 

to operationalise these. EDISC builds connections between education practitioners from 

across the Monash community who influence teaching practices in Monash courses, including 

those offered in the multiple disciplines and specialisations of the Faculty of Engineering. The 

shared mission of the group members producing this paper is to identify opportunities to 

influence and advocate for equitable practices and considerations during the conceive, design, 

implement and operate stages of learning experiences. By leveraging these synergies, the 

group aims to contribute towards the cultivation of environments that are diverse, equitable, 

and inclusive, and observe the results of these. As such, this group is well placed to advise on 

how this can be achieved through frameworks such as CDIO. This can influence better 

educational outcomes, fostering a holistic approach in CDIO that incorporates social and 

ethical dimensions alongside technical excellence. This paper highlights the opportunities for 

embedding EDI in the CDIO framework and philosophy, identified by members of our Sharing 

Circle. 
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INTRODUCTION 

Inclusion and equity have emerged as pivotal concerns in engineering education, where 

diverse perspectives and equitable opportunities are crucial for cultivating innovative, ethical, 

and socially responsible engineers. The CDIO (Conceive- Design- Implement- Operate) 

framework, widely adopted for its emphasis on practical, real-world engineering education, 

provides a robust platform for addressing these challenges. This paper explores how the 

principles of inclusion and equity can be systematically embedded into the CDIO framework, 

ensuring that engineering curricula and practices are accessible and beneficial to all students, 

regardless of their backgrounds or circumstances. By integrating these values into the 

framework’s processes and outcomes, this study aims to advance a more inclusive and 

equitable future in engineering education. 

Alignment of CDIO with Equity, Diversity and Inclusion: 

The CDIO syllabus aligns closely with the United Nations Educational, Scientific, and Cultural 

Organization (UNESCO) framework (Delors et al., 1996), particularly in its application to 

engineering education (Crawley et al., 2009). At its core, the CDIO Syllabus is divided into four 

categories, which correspond to UNESCO's four pillars of education, as shown in Table 1. 

Table 1. Mapping CDIO to UNESCO 

  CDIO UNESCO  

  Technical Knowledge and Reasoning Learning to Know 

  Personal & Professional Skills & Attributes Learning to Be 

  Teamwork and Communication Learning to Live Together 

  Conceiving, Designing, Implementing and Operating Systems  
  in the Enterprise and Societal Context 

Learning to Do 

 

The connection between the CDIO Syllabus and the UNESCO framework underscores the 

need for equity, diversity, and inclusion (EDI) to be core elements of the CDIO framework. 

Educational practitioners and decision-makers must apply EDI fluency for effective 

implementation. In line with CDIO Standard 10 (2010), programs should enhance faculty 

competence through integrated learning experiences (Standard 7), active and experiential 

learning (Standard 8), and student learning assessments (Standard 11). However, a review of 

17 years of CDIO submissions (Meikleham et al., 2018) reveals that faculty development has 

been underrepresented in CDIO literature, highlighting a gap that needs to be addressed for 

more effective implementation.  

CASE STUDY CONTEXT: EDI SHARING CIRCLE AT MONASH UNIVERSITY: 

An example of applying these principles in practice is the EDI Sharing Circle (EDISC) at 

Monash University, ranked as the number one engineering school in Australia (THE, 2023 & 

2024). The newly established EDISC initiative aims to foster partnerships with the Monash 

Engineering Equity, Diversity, and Inclusion (EDI) Faculty Committee and Faculty EDI 

academic representatives. There is enormous potential for educators in formal and informal 

positions of influence, where supported by senior leaders, to cultivate supportive cultures and 

drive change on equity matters (Jacobs et al., 2014), and the purpose of the Monash EDI 

Sharing Circle is exactly that. It exists to support members in their efforts to influence 

educators, curriculum, leaders and policy towards the implementation of positive and inclusive 
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educational practices that respect and celebrate diversity. The EDISC consists of Monash staff 

in advisory roles who influence educational practices within programs (courses or subjects), 

focusing on indirect practice. It is less about ‘how can I be more inclusive’ and more about 

‘how can I encourage inclusive practices in our courses/subjects’. Members of the sharing 

circle also recognise that the higher education sector is predicated upon a flawed belief in a 

meritocratic society (Stein & Andreotti, 2018) where in fact all peoples have constrained 

agency in their aspirations and outcomes (Polesel et al., 2017). As such, the EDI Sharing 

Circle seeks to strike a delicate balance between working with the structures and system of 

the higher education sector and problematising them. 

 

Figure 30. Structure of discussion of EDI frameworks influencing Monash Engineering 

EDI Frameworks 

A variety of frameworks shape the practice of EDI principles (see Figure 1). Monash’s 

engineering degrees are offered at campuses in both Malaysia and Australia. The Australian 

programs are accredited by Engineers Australia to the Stage 1 Competency Standard 

(Engineers Australia, 2019). As the peak body for engineering in Australia, Engineers Australia 

has outlined the following strategic priorities related to inclusion and diversity: Creating 

Tomorrow's Engineers: Enhance the diversity of the engineering profession to attract the 

best talent and retain top performers, Provide a Professional Home for Life: Celebrate 

individual differences that reflect the communities we serve, and Be the Trusted Voice of the 

Profession: Advocate for programs and support that foster a diverse engineering workforce. 

The EA Diversity and Inclusion Positioning Statement (2022) defines a diverse workplace as 

one that values individual differences, reflecting community diversity. An inclusive workplace 

ensures fair treatment, equal access to opportunities, and full contribution to success, fostering 

a sense of belonging where every employee feels valued and heard. These principles align 

with the United Nations Sustainable Development Goals, UN SDGs, (2016, 2017), including 

Goals 4 (Quality Education), 5 (Gender Equality), 8 (Decent Work and Economic Growth), 10 

(Reduced Inequalities), 16 (Peace, Justice, and Strong Institutions), and 17 (Partnerships for 

the Goals).  

Advancing EDI Goals through EDI Sharing Circle 

Under the Monash University EDI Framework (2021), there are aspirations to build an 

inclusive community. The Enabling and Evaluation Plan 2023-2024 outlines these goals, and 

these overarching principles must be translated into actionable steps for engineering 

educators. By aligning these principles with the strategic priorities of the UN SDGs, Engineers 

Australia, and Monash’s strategic plan, the engineering faculty can take concrete steps to 

implement inclusive practices and foster an equitable learning environment. The Monash EDI 
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Sharing Circle (EDISC), aims to support faculty in advocating for and implementing inclusive 

practices in the curriculum. Through its collaborative structure, the Circle envisages 

empowering educators to integrate EDI principles, contributing to Monash’s commitment to a 

diverse and inclusive engineering community. This paper represents the first step in 

empowering faculty and positioning the group to drive meaningful change as it develops. 

METHODOLOGY 

Mapping the CDIO Standards to the EDI Frameworks 

While other frameworks exist, such as Higher Education Standards Framework (Threshold 

Standards) (TEQSA, 2021), this paper adopts the lens of inclusion and accessibility as 

outlined by Advance Higher Education (Advance HE), formerly known as the Higher Education 

Academy. Advance HE offers a globally recognised program for acknowledging contributions 

to higher education, with a standard that supports professional progression from Associate 

Fellow to Principal Fellow, reflecting various stages of experience in both academic and 

professional roles. Advance HE collaborates with 400 institutions globally (Figure 2) to 

promote institutional, staff, and student success, including some CDIO members. Through its 

global reach, Advance HE supports institutions foster diversity, inclusion, and equitable 

opportunities across varied cultural and institutional contexts. 

 

Figure 2. Geographic comparison of global distribution CDIO collaborating institutions (CDIO 
Initiative, 2024) and Advance HE member institution. 

By exploring the CDIO framework standards, the EDI Sharing Circle aims to identify 

opportunities to embed inclusion and accessibility, while addressing the benchmarks set by 

Advance HE (Hanesworth, 2019).  The five domains of the Advance HE program standard 

(Curriculum Design, Curriculum Delivery, Assessment and Feedback, Learning Environments 

and Staff Engagement) were used in the structuring of the process, as shown in Table 2. 

The mapping, summarised in Table 2, was a collaborative effort by the EDI Sharing Circle 

members, combining asynchronous work with regular online meetings. Drawing on their 

expertise in the Advance HE EDI standard, Universal Design for Learning (UDL), inclusive 

practices, programmatic assessment, constructive alignment, and other related guiding 

principles, they significantly contributed to guiding the mapping process. This collective 

knowledge is evident in the emerging themes, which integrate these diverse elements. 
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Table 2. Overview of mapping between Advance HE EDI Framework & CDIO Standards. 

Ticks (✓) show alignment between an element of the EDI Framework and a CDIO Standard. 

 CDIO Standards  

Advance HE EDI framework (Hanesworth, 2019)  1 2 3 4 5 6 7 8 9 10 11 12 

  Curriculum Design:  8 principles ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

  Curriculum Delivery: 8 principles ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

  Assessment & Feedback: 8 principles ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

  Learning Environments: 7 principles ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

  Staff Engagement: 8 principles ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

  

Thematic Analysis 

The analysis employs a two-pronged approach; an unsupervised machine learning clustering 

techniques to identify patterns and provide a quantitative basis for underlying themes, followed 

by qualitative insights from the EDI Sharing Circle to enrich the analysis with expert 

perspectives. This combined methodology helps identify patterns and connections between 

words and concepts in the data, making it easier to see how they are linked and interact with 

each other. 

RESULTS AND DISCUSSION 

By combining both computational and human perspectives, we aim to provide a multi-layered 

analysis of the patterns and relationships within the data. In this section, we first present 

results from computational clustering methods applied to our dataset, offering a data-driven 

approach to identify underlying patterns. We then turn to insights from human subject matter 

experts, whose expertise adds a qualitative layer to the analysis. The curious can find the 

documentation of the complete mapping located in the Appendix. 

The computational analysis begins with the use of word embeddings, which serve as a key 

tool in mapping relationships within the data. Word embeddings, a type of natural language 

processing, detects patterns in text to extract meaning by learning from a collection of 

unlabelled sentences. The algorithm considers surrounding words for context, creating a 

numerical representation of each word as a high-dimensional vector (for example, 100-D), 

which is then used to train the model. We use t-distributed stochastic neighbor embeddings 

(t-SNE) (Van der Maaten and Hinton, 2008) to visualise and identify broad patterns in the 

results of our analysis. 

This method consolidates complex, multi-dimensional data (like language sequences) into a 

two-dimensional graphical space, as shown in Figure 4.  Each plotted point represents the 

mapping of one CDIO Standard element to the Advance HE EDI framework, with the same 

data points appearing in both subplots; CDIO standards-based designations on left and 

computationally detected themes on the right. 

In Figure 4, we observe that the themes identified through computational analysis (described 

in Table 3) transcend the individual CDIO standards, revealing broader, interconnected 

patterns. This suggests that the equity, diversity, and inclusion themes span multiple 
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dimensions of the CDIO framework, offering a more holistic view of the data. These findings 

indicate that the computational approach has uncovered cross-cutting themes that may not 

be apparent when considering each standard separately.   

 

Figure 4. Note: The axes in this visualisation are defined through Principal Component 

Analysis (PCA), capturing the primary directions of variance in the data. While they reveal 

dominant patterns, they do not directly align with specific, easily interpretable meaning 

Table 3. Themes extracted from unsupervised machine learning cluster analysis 

  Theme Number: Theme  

0: Inclusivity → ['students', 'skills', 'learning', 'faculty', 'edi'] This cluster highlights EDI (Equity, 
Diversity, Inclusion) alongside foundational educational elements, suggesting a focus on inclusive 
learning environments. 

 1: Curriculum Relevance → ['edi', 'students', 'relevant', 'perspectives', 'disciplinary', 'faculty', 
'curriculum', 'needs'] Combines EDI, disciplinary relevance, and curriculum responsiveness to diverse 
perspectives and needs. 

2: Equitable Assessment → ['students', 'learning', 'assessment', 'staff', 'edi'] 
Assessment and EDI together point towards fairness and inclusivity in evaluating student learning. 

3: Learning Design → ['outcomes', 'assessment', 'learning', 'design'] A cluster pointing to structured 
and intentional learning experience design. 

4: Competency Mapping → ['assessment', 'students', 'learning', 'outcomes', 'engineering', 'skills', 
'curriculum'] This reflects an emphasis on aligning assessment with learning outcomes and 
engineering competencies. 

 

This alignment is not surprising, as effective frameworks often share foundational principles 

grounded in inclusivity, adaptability, and student-centred approaches. Such overlap reflects 

the universal importance of key educational priorities, such as fostering equitable learning 

environments, ensuring accessibility, and promoting cohesive programmatic structures. The 

findings reinforce the notion that well-designed frameworks naturally converge around 

common goals, which practitioners can leverage to create more integrated and impactful 

educational practices. To further explore these findings, it is useful to compare the 

computational theme identification with the human insights from the EDI Sharing Circle. While 

the computational analysis reveals broad, interconnected patterns across the CDIO 

framework, the human analysis highlights specific, actionable practices for fostering inclusion 

and agency, as specified in Table 3.  

The themes in Table 4 emphasise the importance of co-design and agency, with student 

feedback being central to course improvement and fostering motivation. Scaffolding supports 

student transition into higher education through structured guidance, while diversity and 

accessibility in the curriculum are crucial for effective learning outcomes and reducing biases. 
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Additionally, faculty competence in inclusion is essential for enhancing student success and 

creating an inclusive learning environment. 

Table 4. Themes identified by members of the EDI Sharing Group during the mapping of 
Advance HE EDI framework against CDIO Standards 
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CONCLUSION 

This paper explores how the CDIO framework can be enhanced with principles of equity, 

diversity, and inclusion (EDI), using the EDI Sharing Circle as a case study. Our analysis 

shows that EDI themes, such as co-design, scaffolding, and faculty competence, span multiple 

CDIO standards, highlighting the interconnectedness of these concepts. The integration of 

computational analysis and expert insights demonstrates that embedding EDI within the CDIO 

framework promotes more inclusive, student-centred educational practices. This approach 

offers a practical pathway for engineering educators to foster more equitable and accessible 

learning environments.. 
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