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ABSTRACT 

Whilst engineering education has primarily focused on providing students with the required 
technical competencies, new visions emphasise the importance of lifelong learning (LLL). They 
point towards the need to acquire the necessary competencies for LLL during the study 
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programme. This requires a shift in mindset for both lecturers and students. Other studies 
have provided some key recommendations on how HEIs should integrate the development of 
LLL competencies in study programmes such as using authentic discipline-specific learning 
contexts and explicit teaching of the LLL competencies. This scoping review will provide an 
overview of which LLL interventions have already been implemented in higher education and 
aims to answer the question: How can HEIs support the development of students’ LLL 
competencies? The included LLL interventions are categorised based on the type and content 
of the intervention, the duration, the target audience, the effectiveness, and the efficiency. 
The outcomes of this review serve a dual purpose: (1) to define research gaps and (2) to 
provide educators with some general advice regarding the integration of LLL in engineering 
study programmes. 

1 INTRODUCTION 

Whilst engineering education has primarily focused on providing students with the required 
technical competencies, new visions emphasise the importance of lifelong learning (LLL) and 
point towards the need to acquire the necessary competencies for LLL during the study 
programme [1]. This requires a shift in mindset as confirmed by [2]: “The educational system 
will not only have to re-think the content of the curriculum and its function as educator of 
new professionals but, indeed, to combine engineering education with continuing education 
in formal and informal learning communities. Individual engineers will become much more 
responsible for their own personal learning paths, and they will need to learn how to organise 
and construct their individual learning growth within combined collaborative learning 
communities.”  

Resilient students that are ready for the profession and able to pursue a sustainable career, 
require a HE setting that makes them aware of their professional identity and trains them in 
continuously re-inventing themselves [3]. The latter is also confirmed by [4] : “Universities 
play a critical role in promoting lifelong learning through research on the topic, training of 
teachers to believe in the importance of lifelong learning and serve as role models and 
providing learning experiences which encourage students to continue learning throughout 
their lives.” Recommendations on how HEIs can integrate the development of LLL 
competencies in the study programmes are: (1) the use of authentic discipline-specific 
learning contexts [5], [6] and (2) explicit teaching of the LLL competencies [5], [7]. 

LLL is, however, a container concept and there is no agreement yet about what lifelong 
learning entails precisely [7], [8]. The complex nature of this broad concept is also confirmed 
by knowledge technologists [9] who conclude that lifelong learning is an interesting but 
challenging concept to capture. Fortunately, there is no doubt about the importance of LLL 
and the responsibility of HEIs to guide and support students in the development of LLL 
competencies so that each graduate is prepared for a life full of learning. Literature about LLL 
is, however, scarce in engineering education and since other disciplines (e.g. medicine) are 
more evolved in this domain of LLL, this scoping review will not exclusively include studies 
published in engineering education research. This scoping review will provide an overview of 
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which LLL interventions have already been implemented in higher education and aims to 
answer the question: How can HEIs support the development of students’ LLL competencies? 

2 METHODOLOGY 

2.1 Defining inclusion criteria 
Search terms were created to find papers that met the following criteria: 

(1) The intervention involved higher education students. 
(2) The intervention was evaluated to a certain extent. 
(3) The intervention had a clear connection with lifelong learning. 

2.2 Search term 
Based on the inclusion criteria and the research question a first search term was used. This 
search term was refined based on preliminary screening of abstracts and discussions with 
colleagues. The used search term is presented in Table 1. 

Table 1. Search term 
TITLE-ABS-
KEY  ( "lifelong 
learning"  OR  "lll" )  

AND  TITLE-ABS-
KEY ( "train"  OR  

"empirical"   

OR  "effectiveness"  

 OR  "intervention"   

OR  "pilot" )   

AND  TITLE-ABS-KEY  

( "competenc*"  OR 

  "skil*"  OR  "attitude*" ) 

AND  TITLE-ABS-
KEY ( "universit*"   

OR  "higher education"   

OR  "HEI"  OR  "student"  OR   

"undergraduat*" )  

 

In addition, it was decided only to include journal articles, written in English, and published in 
the last 20 years. Via Scopus 247 records were returned, which were sorted on relevance. 
Since this is only a scoping review it was decided to stop screening abstracts when only 2 out 
of 20 consecutive hits were retained. As a result a total of 169 abstracts were screened, of 
which 31 full papers were retained [10]–[41]. 

2.3 Analysing the included studies 
To analyse the included studies, a spreadsheet was created to provide the following 
information for each study: (1) Type and content of the intervention, (2) Duration of the 
intervention, (3) Target audience, (4) Used research design, (5) Effectiveness of the 
implemented intervention, (6) Efficiency of the intervention, and (7) the link with LLL 
competencies. These seven aspects will be discussed in the results section. 

3 RESULTS 

3.1 Link with LLL 
A third of the included studies (n=13) linked the intervention (a method or tool) directly to 
lifelong learning competencies. Whereas other studies clearly defined the underlying 
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competencies, related to LLL.  A majority of the studies made a clear link with Self-regulation, 
Self-reflection, or Self-directed learning (n=12). Other, less frequent, underlying 
competencies were information literacy (n=2), clinical reasoning (n=1), and self-efficacy (n=1). 

3.2 Type and content LLL interventions 
When analysing existing LLL interventions in HEI, four main types can be identified: (1) Focus 
on self-regulation via (e)Portfolios, personal development plans, specific sessions, online 
material or personal learning environment & network (n=8), (2) Reflective journals or practice 
(n=3), (3) Student-centred teaching methods such as Problem/Project Based Learning (PBL), 
flipped classroom, team based learning, networked learning, work integrated learning (n=11), 
and (4) Use of Peer and Self-assessment (n=4). 

3.3 Duration of the interventions 
Most interventions are relatively short. A couple of studies (n=4) have a very short duration 
ranging from one session to two months. More than a third of the studies included the LLL 
intervention during a specific course (n=15). One study implemented PBL in four courses 
during one year, and six studies implemented their interventions in one or two semesters.  

3.4 Target audience and discipline of the interventions 
The target audience, if specified, of most LLL interventions are older students (n=23), ranging 
from second year students to final year students. Only two studies focused on first-year 
students. Both of these studies implemented an intervention for first-year students focusing 
on reflective behaviour regarding their study results or approach. 

Half of the studies (n=16) focus on students in health care related study programmes (e.g. 
medicine, nursing, midwife, and dental). Other, less frequent disciplines are accounting & 
economics (n=4), teacher education (n=3), and engineering (n=2).   

3.5 Used research design to measure effectiveness  
In general, most of the studies adapted a mixed method approach, combination of e.g. 
interviews, focus group discussions, self-designed surveys, and validated surveys, to measure 
the effectiveness of the interventions. If quantitative measurements were used, a pre and 
post-test set-up was very often selected. Some of the studies also used a quasi-experimental 
design and thus used a control and treatment group.  

3.6 Effectiveness of LLL interventions  
Overall, almost all the studies have the potential to lead to successful and effective LLL 
interventions. Their conclusions are not always inconclusive, however, students’ perceptions 
were positive.  

3.7 Efficiency of LLL interventions 
Only a few studies (n=3) mention something about the efficiency of the implemented 
interventions. The ones that do mention it, state that the interventions or methods used are 
more time consuming (e.g. PBL and reflective journal). Only one study sees an improvement 
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in efficiency, because thanks to the use of technology it is possible for every student to learn 
where and when they want at their own pace. 

4 DISCUSSION AND CONCLUSION 
LLL is very often used as a buzz word or key word, even when the study does not focus on LLL 
at all. This was the case in many of the excluded studies. There is no clear agreement yet 
about what LLL exactly entails and how it should be assessed. A coherent framework would 
therefore be an added value in both research and practice.  

Overall, when looking at the types and the content of the LLL interventions there is one major 
common feature: almost all interventions focus on a student-centred approach, either via a 
specific teaching method, or via the focus on self-regulation and reflection, or via the use of 
peer and self-assessments. This is not unusual, since being prepared for lifelong learning is 
indeed a personal matter which starts from the individual. It is the task of the HEIs to support 
their students during this journey. 

Most of the interventions are rather short and longitudinal interventions are scarce [8]. 
Longitudinal interventions and studies are particularly interesting since competency 
development is a continuous process, where knowledge, attitudes, and skills become more 
and more intertwined [42]. 

It is also no surprise that most of the research is related to the medical field, since this field 
already has a large and explicit emphasis on LLL. These studies are an important source of 
information for engineering programmes. Most of the LLL interventions focus on older 
students, however [10] argue that LLL should be included in the curriculum as early as 
possible. 

Measuring effectiveness of educational interventions is not easy, especially since there are 
many confounding and uncertain variables. The most preferable set-up is a quasi-
experimental design with a control and treatment group, using a pre and post-test setup with 
validated measurement tools and a mixed method approach to capture both the quantitative 
as the qualitative results. Some authors also mention that there is a gap in the research about 
how to foster and measure LLL to obtain a deeper and more detailed understanding of 
students’ LLL competencies.  

Sustainable interventions, not only have to be effective but also efficient. An intervention is 
efficient when the observed outcomes are produced at the lowest cost in terms of resources. 
Existing literature about educational interventions, does not focus on this aspect [43] . Indeed, 
of the included studies only a few mention something about efficiency. This is an important 
aspect, that should be given more attention in future intervention studies. 

When linking the intervention to lifelong learning competencies, many studies just make the 
statement that the used method or tool is important to improve LLL. It is, however, even more 
interesting to look at the underlying competencies of LLL. According to the included studies 
self-regulation is a very important one. Based on the literature around LLL, it can be concluded 
that self-regulation is a core competency of LLL. Longitudinal interventions, starting in the 
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first-year and focusing on self-regulation, have the potential to be effective for engineering 
students. 
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