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1 MOTIVATION AND LEARNING OUTCOMES 
In an increasingly technology-driven and complex world, STEM jobs are crucial for fostering innovation with a focus on social and environmental responsibility. However, the engineering sector is currently facing a shortage of qualified professionals. Therefore, it is crucial to adequately prepare young individuals for careers in engineering to ensure a sustainable future. To address the lack of skilled professionals, education plays a vital role in developing relevant skills that drive innovative and creative solutions (Cropley 2015; Felder 1988). Beyond intellectual capabilities, research highlights the impact of self-efficacy – the belief in one's ability to surmount challenges – on students' motivation, interest, and success in both academic and vocational pursuits. Evidence suggests (AUTHOR 2023) that individuals with a strong sense of their own competence tend to be more resilient in completing tasks and solving problems. Within STEM disciplines, creativity is widely acknowledged as a fundamental element in addressing modern demographic, technological, and societal challenges. Consequently, creativity is an essential attribute for aspiring engineers and a key determinant for career success. 
In Germany, there is a significant underrepresentation of women in STEM fields, especially in engineering. Gender stereotypes and conflicts act as barriers that discourage women from pursuing careers in these fields (AUTHORS 2023). 
Incorporating creative methods into teaching offers a potential avenue to reverse this trend by making STEM subjects more appealing to female students. This strategy allows for unbiased discovery of their skills and competences, by actively breaking down stereotypes. Engaging with STEM topics through inventive and enjoyable methods fosters a personal curiosity towards these subjects, altering the perception of them as merely theoretical and uninteresting. Interactive, hands-on activities, problem-solving tasks, and inquiry-driven learning engage learners' intuitive, sensory, and playful thinking, nurturing their creativity and encouraging discovery and experimentation. Therefore, integrating creative elements into STEM education can inspire students to cultivate a personal connection and a genuine interest in these fields. Evidence indicates that incorporating creativity-promoting elements in engineering education can enhance students’ confidence, intrinsic motivation and engagement in this field through the experience of self-efficacy (Henriksen 2014, 2014; Conradty and Franz X. Bogner 2018; Bedewy and Lavicza 2023). Ultimately, fostering creativity in engineering students can facilitate their integration into the workforce and equip future engineers with an essential interdisciplinary skill, crucial for solving complex challenges (Nordstrom and Korpelainen 2011) in a technologically advanced, multifaceted and changing world (Ciolacu et al. 2023; Qadir 2023).

Hence, the workshop aims to explore and elaborate different perspectives on creativity. Subsequently, we will consider how these concepts can be integrated into teaching methods and curricula for engineering education and research in the future, anticipating the future direction of engineering education.
To do so, this workshop aims to explore strategies that can stimulate creativity and how these can be applied in engineering education. Firstly, to direct education towards a more diverse and inclusive engineering workforce (Abra 1994; Landes, Steiner, and Utz 2022). Secondly, by exploring how creative methods in education, can encourage engineering graduates by experiencing their emerging competence to create innovative solutions, that are also socially and environmentally conscious. Through this exploration, participants share their experiences and best practices within engineering disciplines. The workshop offers a practical experience in applying a creative teaching method, so the participants will be equipped with advanced knowledge and a practical experience for cultivating creativity within engineering disciplines as well as a networking opportunity. 
2 Background and Rationale
2.1 Why Creativity is Important for Engineering Education
[bookmark: _CTVK0012b2f06fee81648509535b6157050df78][bookmark: _CTVK001fc8f7efe08cd4d90923132af5d1191b5][bookmark: _CTVK001a4b55bdfb37f4defa522348a14cada9b]In our technology-driven and sustainability-focused world, engineers need to be creative thinkers. Creativity is a key role for successful engineering and is fundamental to problem solving (Felder 1988). It involves thinking in an analytical, critical and creative way incorporating multidisciplinary knowledge (Kirillov, Leontyeva, and Moiseenko 2015). Furthermore, in response to the challenges posed by the pandemic and the disruptions of Industry 4.0, engineering and higher education institutions must undergo a paradigm shift. This requires a greater emphasis on innovation and collaboration, with a focus on prioritising skills development and effectively integrating technology (Ciolacu et al. 2023). The importance of fostering creativity in engineering education is highlighted by its vital role in today's professional environment. Curiosity and creativity are essential for academic success and practical problem-solving, as they promote personal development and increase student engagement. Maintaining a well-rounded learning experience is important, as educators are central to cultivating these essential skills that prepare students for future challenges and opportunities (Pusca and Northwood 2018). Creativity promoting elements can contribute educating individuals who are capable of innovating rather than simply duplicating. This will enable them to respond effectively to the dynamic demands of our permanent changing world (Kirillov, Leontyeva, and Moiseenko 2015). 
However, it is curious that despite the potential benefits there is not yet a stronger link between creativity and engineering education, resulting in a lack of emphasis on creativity in engineering education (Stouffer and Russell 2004). There is therefore a need to address the integration of creativity into engineering curricula (Cropley 2015; Qadir 2023
).
2.2 Teaching Creativity for Engineers
Recognising the central role of creativity in problem solving, it is crucial to integrate it into engineering curricula. As a result, various teaching tools, methodologies and learning environments as well as didactics have been developed and widely discussed in the field of engineering education. (e. g. Badran 2007; Tiza et al. 2023; Cropley 2015) Like Nordstrom and Korpelainen (2011) have highlighted, unconventional teaching tools in science education are fostering not only the learning process, but also creativity and problem solving. 
As one example, we have successfully been deploying association exercises (Santamarina 2003) in engineering education for more than 7 years, especially for business engineering master students at Technical University of Munich, not only to highlight the importance of creativity for innovation, but also to provide means of fostering individual and organisational creativity by providing conducive environments. 
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Fig. 1. Some examples used in the exercise “forced<>fit”.

Figure 1 shows some examples of images used in this type of exercise. They were collected from the online photographic platform Flickr in 2024 and are all licensed under Creative Commons license (CC). Their respective authors are marked within the pictures by their Flickr handles.
The exercise called “forced<>fit” was particularly designed to help overcome mental blocks and system standards as well as to stimulate creativity. The exercise consists of mumbling groups (Waldherr et al. 2021) who are given a photograph printed in full colour on a sheet of paper. The first task is to freely collect as many associative strings as possible for the chosen picture, similar to Santamarina (2003), and then discuss it with one to two participants for a short amount of time. Afterwards, their results and insights are shared with the class. The exercise has proven to be easily applicable and yet powerful enough to help participants with problem solving tasks and to experience the benefits of networking with knowledgeable individuals in our experimental setting by fostering creativity.
3 Workshop Design
[bookmark: _Hlk162001269]The workshop is divided into three phases: onboarding and activation (1), creative co-creation of creativity (2) and summarising the results (3). These are illustrated in figure 2 hereafter. Within the timeframe of 60 minutes, the project-based group work (Melguizo-Garín et al. 2022) takes place and is prospected to valuable results on the workshop’s topic.
 
Fig. 2. Workshop Design in Three Phases

While the first phase (Onboarding & activation) is dominated by the starting phase, everyone briefly introduces itself (1.1, Welcome & introduction) and the framework of the workshop, it’s goals and working modes are presented to set up the following process. A short introduction into the topic of creativity is given by the trainers (1.2) to have everyone on the same page. The initial phase is scheduled for approximately 10 minutes. It is crucial to establish a productive and welcoming atmosphere for the workshop and to ensure a similar level of knowledge among participants.

The second and main phase of the workshop is consisting of work in small groups of three to eight people, dynamically allocated depending on the number of participants. If attendance is particularly low, the workshop might also be conducted with one larger group only. These groups however are then tasked with discussing and exchanging their perspectives from their corresponding background on creativity in engineering education and profession. A worksheet is prepared to foster and steer this project-based group work as well as to document their efforts at the same time. The group work is introduced by using an exercise to foster creative thinking such as the example “forced<>fit” shown above. This phase is scheduled to take place for 25 minutes.

As third phase, which lasts for 20 minutes and focuses on the exchange of creativity concepts and teaching methods respectively, the findings of each small group will be collected and summarised in front of the entire workshop audience. Each group will briefly present their specific findings (3.1), which will then be collectively discussed by the larger workshop group (3.2). This discussion will be moderated and documented by the workshop trainers. Finally, a summary of the findings will be presented for further discussion (3.3). To conclude the workshop, the results are summarised and put up for discussion (3.3). These results will be published in the revised workshop paper thereafter in the final workshop report. 
4 Expected Results
The workshop aims to provide a platform to discuss creativity in engineering and engineering education from a theoretical as well as practical perspective. This can help to develop new methods and strategies to promote creativity in teaching practices within engineering programmes, thereby enhancing students' ability to think creatively and innovatively.

The workshop aims to provide valuable insights into and exchange on the conceptual framework of creativity in engineering education and its impact on STEM fields. In addition, the workshop aims to engage collaboration and knowledge sharing among educators and researchers. The goal is to gain a deeper understanding of how creativity is perceived within STEM disciplines and its implications for educational practices and career paths. This will help researchers deepen their understanding of engineers' education and career choices (Jeanrenaud AUTHORS 2023). 
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