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ABSTRACT 

This paper explores the possibilities to develop students’ lifelong 

learning (LLL) competencies via supporting their personal 

development process (PDP) in engineering education. Despite the 

recognized importance of LLL, its embedment in learning outcomes 

remains limited. A survey revealed that both engineering students and 

educators value LLL competencies but perceive them to be taught and 

evaluated only to a limited extent. This paper introduces a PDP model 

to support educators in fostering students’ LLL competencies. The 

model, developed through literature review and educators’ input, 

includes (1) a matrix with various interventions, such as e-portfolios, 

reflective writing, and student-centred teaching, categorised by 

different criteria, such as educator and student investment, and (2) a 

PDP flowchart that aids educators in selecting suitable interventions 

according to their goals and context. The paper concludes with 

recommendations for educators to integrate LLL competencies into 

their teaching practices, emphasising the need for time, tools, and 

support to effectively implement these interventions. 
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Introduction 

Lifelong learning for (future ready) engineers 

In the rapidly changing society, the demand for future-ready engineers has become increasingly urgent. 

As technology continues to advance, over two-thirds of the skills essential in today’s job market are 

expected to be replaced by new ones that are not yet relevant (Li, 2022). This shift underscores the 
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pressing need for engineers who possess not only strong technical competencies but also the ability to 

adapt to evolving technologies and circumstances. Lifelong learning (LLL) will become essential when 

dealing with twenty-first century challenges in various domains, like hеаlth, mobility, infrastructure 

or water supply. Engineers have a pivotal role in supporting green growth, cybersecurity, 

decarbonization, nanotechnologies, etc. (EURES 2021).  

In their systematic review, Cruz et al. (2020) define LLL as “the intentional and active personal and 

professional learning that should take place in all stages of life and in various contexts with the aim of 

improving knowledge, skills, and attitudes” (Cruz et al., 2020, p.737). If we want to prepare 

engineering students for LLL they are in need of LLL competencies, i.e. the competencies to be able 

to act as a lifelong learner. Cruz et al. (2020) identified the following LLL competencies in engineering 

education: (1) self-reflection, (2) willingness, motivation and curiosity to learn, (3) self-monitoring, 

(4) locating and scrutinizing information, and (5) creating a learning plan.  

A more explicit focus on LLL in the curriculum is needed to increase students’ awareness of the 

importance of LLL competencies (Galanis et al., 2017; Sankaran & Kumar Rath, 2021). However, the 

extent to which engineering students are currently being prepared for LLL is unclear. On the one hand, 

a recent study showed that the embedment of LLL competencies in learning outcomes is still limited 

(Beagon et al., 2022; Dujardin et al., 2023). On the other hand, learning outcomes are not always a 

perfect representation of what actually happens in the lecture hall and in the minds of students 

(Armstrong & Niewoehner, 2008; Maher, 2004; Orón Semper & Blasco, 2018). A survey to capture 

engineering students' and educators' perceptions about LLL competencies indicated that both students 

and educators consider the different LLL competencies either important or very important (Van den 

Broeck, Dujardin, et al., 2023). Additionally, the results also showed that students and educators 

perceived these LLL competencies taught to a limited extent and evaluated even less (Van den Broeck, 

Dujardin, et al., 2023). 

Therefore, it appears that within the realm of education, particularly in engineering education, there is 

a recognition of the responsibility to cultivate LLL competencies among both students and educators. 

However, specific, tangible, and effective actions to train these competencies are currently lacking. 

This paper describes a tool that aids educators to determine appropriate interventions for preparing 

students for LLL through a personal development process. 

Personal development process  

The Personal Development Process is a more dynamic and interactive adaptation of the popular 

Personal Development Plan. The Personal Development Plan can be defined as an assessment tool, 

used by employees in organizations, that gives an overview of the competencies the employee worked 

on in the past and the competencies the employee is planning to work on in the future, and how the 

employee is going to work on them (Beausaert et al., 2011). More broadly, in the concept of personal 

development, individuals can develop through formal or informal learning, either knowingly or 

unknowingly, and in a systematic or unsystematic manner. In a Personal Development Process (PDP), 

the learning is both knowingly and systematic and it enables students to develop a LLL attitude (Zafar, 

2020). Patel et al. (2013) distinguishes five steps in this PDP which form the basis of the interventions:  

1. Identifying gaps in competencies (skills, knowledge, and attitudes). 

2. Prepare for learning by setting a (SMART) goal and identifying resources and opportunities. 

3. Act on this plan. 

4. Monitor the learning process. 

5. Reflect on how the learning process can be improved and what the future learning needs are. 
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Role of educators 

Although educators often acknowledge the importance of LLL competencies they do not necessarily 

feel adequately prepared to support students’ personal development and LLL competencies 

(Nesterova, 2019). However, to support students and prepare them for LLL, educators need to be more 

systematically and explicitly engaged in students' PDP. Educators’ ability to support students’ career 

development is related to academics’ attitudes and beliefs, teaching and learning approaches, as well 

as the challenges met by the staff (Amiet et al., 2021). Academics also perceive that enhancing 

students’ general skills supports their career development more than focusing on specific careers 

(Amiet et al., 2011). 

Supporting educators is, therefore, indispensable when aiming to increase students’ engagement in 

their PDP. In order to support educators, this study reports about different steps that were taken in the 

development of a PDP model. The development started with (1) the determination of interventions that 

can be used to stimulate LLL and PDP and (2) the exploration of educators’ understanding of their 

role in students’ PDP and their needs in fulfilling this role.  

When investigating interventions and educators roles, the context needs to be recognized. For example, 

small or large classes, available time, opportunities to integrate interventions, etc. With the context in 

mind and based on the input of the two earlier described steps, intervention variables were defined. 

The outcomes allowed to develop a PDP model, consisting of a PDP matrix and a PDP flowchart, 

integrating different interventions that support the PDP - and by extension LLL -, with clear criteria, 

preconditions and context variables that are required to implement each intervention. In the next 

section, the different steps of the PDP model development are explained in-depth. 

 

Development PDP model 

The PDP model was developed following different steps: (1) conducting a literature review, (2) gaining 

insight in the educator’s perspective, (3) defining intervention variables, (4) constructing a PDP matrix, 

(5) combining outcomes of the previous steps into a PDP flowchart for the educators, and (6) piloting 

the PDP flowchart. This section describes the approach and outcomes of the different steps. 

STEP 1 – Literature review 

Two literature reviews were conducted to get insight in LLL interventions and PDP practices. A first 

scoping review gained insight in current practices and effective interventions to support the 

development of students’ LLL competencies (Van den Broeck, Craps, Beagon, et al., 2022). Four types 

of LLL interventions were identified: (1) interventions focusing on self-regulation, e.g. (e)Portfolios, 

(2) reflective journals or reflective practice, (3) student-centred teaching methods, e.g., problem-based 

learning, and (4) peer and self-assessment.  

A second literature review explored interventions related to PD (Van den Broeck, Craps, Dujardin, et 

al., 2022) resulting in five intervention types: (1) e-portfolios, (2) reflective writing, (3) digital 

storytelling, (4) progress file interviews – tutor or role play, and (5) online resources about PDP, e.g. 

resources on study strategies and planning. 

As expected from theory, PDP and LLL interventions show considerable overlaps. Both literature 

reviews distinguished interventions with a focus on self-regulation, such as e-portfolios, and on self-

reflection, such as reflective journals. LLL interventions can also entail student-centred teaching 

methods and peer and self-assessment, which were not found in the literature on PDP interventions. 
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STEP 2 - Perspective of the educator 

The second step in the development of the PDP model aimed at exploring the educators’ perspective 

on their role in supporting students’ LLL through the PDP. First, general experiences about the use of 

LLL or PDP interventions and practices were surveyed during a workshop at SEFI 2022 (Naukkarinen 

et al., 2022). Also, the perceived challenges associated with PDP and the support educators need to 

engage in PDP processes with students were investigated. Next, an online survey (Van den Broeck, 

Craps, et al., 2023) was developed in Qualtrics. Educators were invited via email, social networks 

(LinkedIn), the authors’ institutions communication channels (KU Leuven, TU Dublin, and LUT 

University), and via the SEFI network. A total of 32 educators (Nmale=21 , Nfemale=11) participated in 

the survey. Among them, 22 educators had over 10 years of teaching experience, six had between 5 to 

10 years of experience, and four had less than 5 years of experience. Their teaching responsibilities 

were evenly distributed between bachelor’s and master’s programmes. Participation was voluntary and 

free of compensation. Ethical permission was granted by KU Leuven’s Privacy and Ethics Committee 

(G-2022-5292-R2(MAR)). 

Nearly half of the participants (n=11) were already implementing PDP practices. Eight educators 

indicated that they not yet adopted PDP practices. The remaining six educators reported either that 

they are not using PDP practices (n=4) or that they are not using them anymore (n=2). 

Via an open-ended question (n=20, 62% response rate), participants were asked about their 

responsibility as an educator in supporting the students’ personal development process. Almost all 

educators highlighted their responsibility in coaching and supporting students. Example responses are:  

“Give students space to explore, to grow and reflect on these competencies. We all should be 

coaches in this process.” 

 

“At the moment to encourage and guide them to learn to think critically, identify areas where they 

are unable to answer a question they have and see that a void needs to be filled.” 

 

In addition, some lecturers also highlighted the importance of creating the appropriate learning 

environment, the assessment of competencies, and the role of feedback. Example responses are:  

 

“The role of educators is to create a supportive and challenging learning environment that fosters 

intellectual, emotional, and social growth, and to provide guidance, mentorship, and feedback to 

help students achieve their full potential “ 

“My role is to set up learning activities that will help students develop certain competencies.   

Providing feedback helps students identify areas for improvement. Generally, I don't explicitly set an 

individual student's goals and expect them to set their own goals based on the feedback and progress 

they make with activities” 

“Developing forms of assessment which assess the required competencies. Providing timely feedback 

on assessment to help students identify their strengths and weaknesses. Providing opportunities for 

reflection on their learning “ 

When asked, what kind of support they need, the educators indicated that (1) they need tools (n=2), 

training (n=2), and good practices (n=4) and (2) they need time to take up and fulfil this role (n=6). 

The need for a student-centred curriculum (n=1) and small class sizes (n=1) were also mentioned. The 

PDP flowchart is a first step in supporting the educators in choosing an intervention. 

STEP 3 - Defining intervention variables 

Learning from literature and educators provides the necessary information to determine the various 

variables that impact the choice for an intervention to foster students’ LLL development through PDP. 
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To assist educators in deciding which intervention to use, the following inputs from the survey were 

used to guide the decision tree: (1) time investment for lecturers and students, and (2) implementation 

in the learning environment. The studies included in the literature reviews were analysed to identify 

indications of time investments and implementation aspects. Based on the reading, the authors 

categorised the types of intervention to their best knowledge.    

Time investment 

Time was indicated to be a significant constraint for educators. Time refers to the time of both the 

educator (preparation time, contact hours, and time to give feedback) and the student (e.g., amount of 

contact hours or course time investment).  

The educator’s time investment is included by approximate time indications (‘none’, ‘low, ’medium’, 

‘high’) for (1) time to prepare the intervention, (2) amount of contact hours, and (3) time to provide 

feedback to students. Time investment is not always related with the quality of interventions. It is 

possible that an intervention has a low or absent time investment in at least one of the categories but 

is effective in supporting students LLL development.  

The student’s time investment has four categories: (1) one time high investment, (2) class time, (3) 

voluntary time, and (4) multiple times low investment. For illustration, a reflective essay requires 

students to invest a substantial amount of time to write this essay, but the task is complete upon 

submission. Alternatively, an e-portfolio requires more frequent efforts with less time per effort. 

Student-centred teaching is an example of an intervention which requires students to attend class with 

no additional effort. Finally, online resources are often made available to students without the 

obligation to use them. 

Implementation in the learning environment 

The implementation characteristics include four different variables that were identified in the literature 

on interventions (see earlier section) and the survey on the educator’s perspective (see earlier section). 

The first variable includes professional competencies – besides the LLL competencies – that are 

developed in the intervention, such as written communication, creativity, and feedback literacy.  

The second variable refers to the visibility of the PDP in the intervention ranging from implicit to 

medium to explicit. An example of implicit implementation of the PDP is student-centred teaching. 

Students are rarely made aware of the PDP they are going through. In other interventions, the PDP is 

made explicit through a complete implementation of the PDP (e.g., e-portfolio; explicit) or a strong 

focus on certain steps of the process (e.g., reflective logs; medium).  

The third variable, the content section, makes a distinction between course-specific interventions (the 

content of the course is part of the intervention) and interventions with a pure focus on PDP. For some 

interventions, both course-specific and PDP focused implementations were found in the literature. 

Finally, the fourth variable is the type of feedback that is classified as (1) written, (2) verbal, and (3) 

none. 

STEP 4 – Analysing interventions according to variables 

In a next step, the different interventions were examined according to the identified variables. This 

categorisation facilitated the development of a comprehensive PDP matrix, which is detailed in Error! 

Reference source not found.. This matrix showcases the wide variety of interventions where all 

interventions differ in at least one context variable. 
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Table 1 : PDP Matrix 

 Educator Investment  Student 

Investment  

Implementation Characteristics  

 Preparation Contact Feedback  Development 

Professional 

competencies 

PDP Content Feedback 

Reflective 

essays 

Low Low High One time 

high 

Written 

communication 

Medium PDP/course-

specific 

Written 

Digital 

storytelling 

Low Low Medium One time 

high 

Creativity, 

multimedia 

Medium PDP/course-

specific 

Written 

Individual 

guidance 

Low High Low One time 

high 

Verbal 

communication 

High PDP Verbal 

Role-playing Low Medium Low One time 

high 

Verbal 

communication 

High PDP Verbal 

Lecture or 

seminar 

High Medium Low Class time None High PDP None 

Online 

resources 

High Low Low Voluntary None High PDP None 

E-portfolio Medium Low Medium Multiple 

times low 

None High PDP/course-

specific 

Written 

Journals/logs Medium Low Medium Multiple 

times low 

Written 

communication 

Medium PDP/course-

specific 

Written 

Student-

centred 

teaching 

High Medium None Class time Verbal 

communication 

Implicit Course-

specific 

None 

Peer- and 

self-

assessment 

Medium Low None One time 

high 

Feedback 

literacy 

Implicit Course-

specific 

None 

 

STEP 5 – Constructing a PDP flowchart for educators 

To create a user-friendly tool for educators, the information from the PDP matrix (Error! Reference 

source not found.) has been utilised to construct a PDP flowchart (see Figure 1). This flowchart is 

composed of relevant questions, derived from the contextual variables described earlier, that assist 

educators in choosing suitable interventions.  

STEP 6 - Piloting the PDP flowchart 

The PDP flowchart was piloted in a workshop at the 2023 SEFI conference (Beagon et al., 2023). 

During the workshop, participants individually reflected on their own teaching and chose a module 

suitable for introducing an intervention. The PDP flowchart was circulated, and participants used it to 

choose an appropriate intervention based on their context. Facilitators and participants co-created an 

intervention, gathering best practices and views from participants, including any constraints. The input 

from the workshop assisted in developing intervention sheets, which include: (1) descriptions of the 

interventions, along with their respective advantages and disadvantages, (2) the LLL competencies 

targeted, and (3) how the PDP process can be included in the intervention. These details are provided 

in Appendix A. 
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Figure 1. PDP flowchart 

 

Concluding recommendations for educators 
 
The PDP model presents a comprehensive overview of the different LLL and PDP interventions in 

relation to the criteria and preconditions, which are necessary to implement each intervention. It 

consists of a matrix with interventions coupled with estimates of the required resources as well as 

other characteristics related to the intervention and how the interventions focus on the personal 

development process. In addition to the matrix, the model includes a flowchart designed to serve as 

an easy decision-making tool for educators, helping them select appropriate interventions. 

The PDP matrix shows the diversity in interventions from the PDP and LLL literature, allowing for 

possible implementations in many contexts. When looking at the investment of the educator, it is 

notable that many combinations of time investment are possible in preparation, contact hours, and 

feedback. Reflective essays, for example, require a minimum amount of preparation and contact hours, 

but a significant amount of time to provide feedback. Meanwhile, providing individual guidance to 

students requires a large amount of contact hours, but a minimum amount of preparation and feedback. 

It was concluded that time was the main concern of educators in implementing these interventions. By 

outlining the necessary time investment during the different phases of an intervention and defining the 

variables related to the implementation in the learning environment, an informed choice can be made. 

Educators often face the challenge of limited time, which can make implementing new strategies 

daunting. However, starting with small, manageable steps is a practical approach to overcoming this 

obstacle. It is essential for educators to select methods and tools that resonate with their teaching style 

and context. While individual educators have the power to make a difference, collaboration and 

support within the educational community can amplify these efforts. LLL and LLL competencies are 

not just buzzwords, they are crucial competencies that are needed in students’ further (study)career. 
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Therefore, educators are encouraged to explicitly integrate LLL competencies into their teaching 

practices and include them in the learning outcomes. 
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