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ABSTRACT 
 
CDIO Standard 10 – Enhancement of Faculty Teaching Competence – is important if the 
implementation of CDIO is to be effective and if the student learning is to be fully realised. A 
clear and robust approach to the development of staff teaching competence is something that 
benefits the wider institution even if CDIO is not the primary framework for delivery. 
 
This paper discusses the results of a survey administered within the UK and Ireland CDIO and 
related community that explores the training and development opportunities afforded staff 
when they are engaged with CDIO teaching practice. The survey suggests that there is little 
bespoke training taking place and that this is a gap that needs the attention of the community. 
It does emphasise the importance and value of the network in promoting some sharing, but a 
more evidence based approach to Standard 10 would be beneficial to all.  
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INTRODUCTION  
 
CDIO Standard 10 – Enhancement of Faculty Teaching Competence – is important if the 
implementation of CDIO is to be effective and if the student learning is to be fully realised. A 
clear and robust approach to the development of staff teaching competence is something that 
benefits the wider institution even if CDIO is not the primary framework for delivery. 
 
In the UK, the advent of the Teaching Excellence and Student Outcomes Framework (TEF) 
(Department for Education, 2017) has afforded the engineering education community an 
opportunity to make progress in the area of staff development. The TEF is an attempt to 
‘measure’ teaching excellence and the value of the learning process in enabling students to 
get meaningful jobs on graduation. In engineering education, the CDIO framework is uniquely 
placed to promote teaching excellence within a real-world focused learning environment. To 
make this effective, staff need to feel confident and empowered in enabling learning using the 
CDIO framework. 



Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,  
Kanazawa, Japan, June 28 – July 2, 2018. 

 
To date, much of the staff development and training that takes place is generic and often not 
focused on engineering as a discipline, let alone the CDIO approach. Experience suggests 
that much of the development of staff takes place on the job and with colleagues acting as 
mentors. 
 
The recently completed QAEMP Project conducted by 8 institutions across Europe suggested 
that there is certainly a need to explore more structured CDIO focused training and 
development to support faculty as they engage with their teaching (Schrey-Niemenmaa et al. 
2018, Clark et. al. 2015, Bennedsen 2016). In this project particular STEM based subject 
groups within the institutions assessed their competence over a range of 28 diverse criteria, 
some or which mirrored the CDIO standards, while others examined issues such as 
employability, entrepreneurial activity and the engagement of students in programme review 
and development. The aim was then to match institutions with weaknesses in particular areas 
with those strong in these areas and vice versa. It was found however that the criteria relating 
to “Faculty Development (knowledge and teaching)” was almost universally poorly rated in 
terms of mastery by the participants but was of significant concern to all. (Clark et al. 2016) 
 
A review of recently published papers on CDIO also shows that initiatives to support schools 
in developing their processes and infrastructure to address Standard 10 are not particularly 
extensive in the literature (see Figure 1). This may be because it is seen as a particularly 
difficult problem to tackle which is likely to require a degree of institutional culture change, 
something that may not be in the gift of those typically active in the CDIO community. 
 

 
 
 

Figure 1. Papers at the CDIO Conference 2017 in Calgary, self-reporting as featuring 
particular CDIO standards. 

 
 
Leong et. al. (2016) offered one of the few reports of a fully structured approach to staff 
teaching competence development. This paper reports experiences at Singapore Polytechnic 
where a number of processes are in place to both induct new staff and support and develop 
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staff on an ongoing basis. This latter objective is achieved by a range of measures including 
formally trained academic mentors to support more inexperienced staff, platforms for sharing 
best practice, and developing a structure for staff development based around a number of 
competency domains. 
 
Outside CDIO there are a few groups attempting to develop similar types of structures to 
support faculty in a relatively holistic way by drafting in academic mentors and specialists to 
support on an individual or programme basis (Yuen et. al. 2016) or to take a very top down 
approach to faculty development (Shankaranarayana et. al 2013) however neither approach 
appears to have been implemented as yet in a systematic or sustained way. 
 
By contrast most of the work published in relation to Standard 10 tends to focus on discrete 
packets of staff development rather than a more structured overall approach with linked 
elements for staff at all levels in their career. 
 
This is not unique to CDIO, with for example, Bhadani et al. (2017) and Cleveland-Innes et. al. 
(2017) describing formal training courses to help staff develop competences while other work 
has focussed on, spells in industry to support staff currency and focus (Kontio et. al. 2015). 
  
A number of other papers reference Standards 9 and 10 though the focus of the paper is more 
on a mode of teaching or curriculum initiative with some degree of staff development 
implemented to allow for these. (eg. Wikberg-Nilsson et. al. 2017, Gommer et. al. 2016). In all 
cases however these tend to present localised elements of good practice rather than a 
strategic plan for whole faculty and career long development.  
 
The issue of staff development, recognition and reward in the field of engineering education 
has been a topic of discussion for many years, Recent developments have seen the publication 
of a proposed framework by the Royal Academy of Engineering (2018). It is within this 
framework that potential new approaches to staff training and development could be located. 
Specifically within the UK, the value of the Higher Education Academy Professional 
Recognition Scheme in promoting development should not be underestimated, although 
specific guidance around active approaches to learning is not included (Higher Education 
Academy, 2018).  
 
To help understand the issues around staff development and some of the drivers and barriers 
to developing holistic structures to support staff it was felt that an audit of current practice and 
views was required.  
 
 
METHOD 
 
To evaluate the views of the community, an online survey was developed and circulated 
among the UK & Ireland community of existing and potential CDIO members. This asked 
around 20 questions, formatted as multiple choice, factor ranking and free text questions and 
covered current practice with regard to staff learning and teaching development. The questions 
were developed and reviewed by both authors to ensure both coverage of the topic and clarity 
in the questioning. In addition to demographic data and a record of existing practices among 
the respondents, a gathering of views on what the participants felt were the key drivers and 
retarders in developing structures and resources to enable effective staff development was 
also recorded. 
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The survey collected the responses of 11 individuals from 11 different institutions. 
 
  
RESULTS 
 
Of the 11 participants in the survey, 6 were CDIO members while the remainder had expressed 
an interest in joining and had typically taken part in a CDIO conference or meeting. 
 
An audit of the participants’ position on the rubric rating for Standard 10 showed a full range 
of responses for both CDIO members and others (Figure 2) with no correlation between 
involvement or experience of CDIO and position on the rubric. 
 
 

 
 

Figure 2. Self-assessment for Standard 10 among participants 
 
 
This appears to highlight two issues. Firstly that even among very experienced CDIO members 
there was often very low ranking of compliance to this standard but also that the rubric itself is 
open to a significant degree of interpretation which was indicated by some of the responses 
given to justify the ranking. Eg. the participant evaluating their school at 5 – “Faculty 
competence in teaching, learning, and assessment methods is regularly evaluated and 
updated where appropriate” was largely justified due to the use of student feedback forms and 
normal module review. Other institutions using similar processes however felt this was not 
necessarily valid without a structured rather than ad hoc training framework. 
 
The participants were also asked to rate what proportion of staff were involved in active 
learning and, in most cases, less than 40% of staff were involved. By implication, this 
suggested that a significant proportion of staff even within CDIO focussed groups continue to 
teach entirely using more traditional approaches. (Figure 3.) 
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Figure 3. Proportion of staff in participant organisations involved in active learning. 
 

 
Participants were also asked about the barriers preventing staff developing their teaching and 
learning competencies by ranking a range of options. (Figure 4) 
 
 

What barriers, if any, are present that prevent staff developing their teaching and 
learning competencies?  

(Rank all those that apply with 1 being the most significant barrier) 
 

 Ranking   

  7 respondents   1 2 3 4 5 6   

Time pressures 
                 6 respondents 

Costs 
                 5 respondents 

Lack of readily available 
training elements                 4 respondents 

Lack of structured 
development                 3 respondents 

Lack of incentive (career 
development, reward etc.)                 2 respondents 

Staff don't feel the need for 
training                 1 respondents 

 
 

Figure 4. Barriers to developing teaching and learning competencies 
 

It can clearly be seen from this, that time pressure is perceived to be a key barrier to staff 
developing their teaching competence. This also appears linked to the other relatively 
prominent barriers – that of lack of incentive and lack of a formal structure to develop the 
learning and teaching aspects of careers. Staff felt that while they would like to develop their 
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competences, with no clear pathways to advancing their careers through learning and teaching, 
research and industrial involvement would become more pressing and rewarding.  

 
The lack of structure in developing staff competences in learning and teaching was also 
apparent in some other responses from the survey. While within the UK Higher Education 
sector no teaching qualifications were traditionally required for academic posts, this is now 
becoming rare and new academics will normally be expected to obtain a postgraduate 
certificate in higher education within a few years of appointment. Beyond this however, and for 
those further into their careers, the training and support reported seemed very mixed and ad 
hoc. Participants reported in general that an individual’s competence in teaching would be 
formally reviewed at their annual review but that structures and facilities to support staff grow 
their competence were piecemeal and ad hoc. This lack of structure means that the 
development of staff becomes a very ‘personal’ experience and one that does not actively 
promote consistency within the teaching team.  
 
When asked about the mechanism for staff taking part in a development activity only two of 
the 11 respondents indicated that this would be “Part of a structured programme of 
development” with the remainder indicating that any development would be “ad hoc based on 
an immediate need or availability of training” or simply “self-directed”. In the words of one 
respondent : 
 
“Faculty teaching competence has been left to individuals or the Head of School to "manage" 

with no systematic approach to improvement or monitoring” 
 
It was also apparent that development of competence over the wider faculty was often down 
to the motivation of individuals with little or no systematic drive to improve quality among all 
staff unless there were serious problems.  
 

“It is ad hoc at our University - if people want to enhance their teaching, they attend the 
courses etc, but there has been no benchmarking study and no plan to do one” 

 
“Enhanced peer support programme works well to lift the poorest teachers / modules - not 

necessarily in ALL though. Not enough is done to target the acceptable but not great 
(teachers)” 

 
“Our Centre for Educational development provides opportunities for staff to develop in this 
regard, but it is at the discretion of staff to engage with them. There are individuals in our 
School who also implement good practice in this regard, but there is little dissemination or 

development practised” 
 
“While a postgraduate certificate is a requirement for probation, this is a University scheme. 
The Faculty has no specific training and any that is in place is self sought and organised” 

 
As in the last comment it was also noted that any structured training was often organised 
centrally and would not necessarily be tailored to the constraints and opportunities afforded by 
engineering disciplines, particularly with regard to active learning. Increasingly this gap is being 
considered one that needs addressing both from the staff and importantly the student 
experience viewpoints. 
 
“We have a central teaching and learning department that runs training across the University. 

This is not always suitable for engineering types” 
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The respondents also reported that perhaps only 10% of staff in a given year would take part 
in a formal training event related to active and project based learning. 
 
Given some of these issues and the lack of wholescale engagement in development of 
individual and collective teaching competence, the participants were asked to rank incentives 
which might be in place to help encourage and support staff to engage in learning development. 
(Figure 5) 
 
This however did not give a particularly good consensus with regards what might be the routes 
forward to encourage staff to engage in development activities. Note however the question 
referred to practices currently in place at the participants’ institutions rather than a wish or 
ideas list which perhaps should feature in any follow-up study. 
 
 
 

What incentives, if any, are present which help staff to develop their teaching and 
learning competencies?  

(Rank all those that apply with 1 being the most significant incentive) 
 

 Ranking    

 1 2 3 4 5    5 respondents 
Recognition of development 
time in loading model               4 respondents 
Budget allowance to fund 
development              3 respondents 
Having a well defined 
development plan              2 respondents 
Opportunity to gain formal 
qualification            1 respondents 
Recognition of activity in 
promotion criteria etc.              0 respondents 

 
Fig 5 : Incentives to support staff development. 

 
 
The respondents were also asked about specific competencies which they felt were most in 
need of development which did highlight some key concerns of staff working directly with 
students on a day to day basis. Asked to list three, among the responses were: 
 

“First is a recognition of the importance of a systematic review and appraisal of teaching 
competence.  

Second is the ability to effectively use active learning practices within large classes.  
Third is the ability to effectively reflect on learning within classes, and not have to wait for the 

summative assessment” 
 

“1. Ability to supervise Capstones - coaching students in group DBT;  
2 Ability to nurture the development of professional skills in all modes of teaching;  

3. Ability to replace 24 hrs of chalk and talk with integrated learning experiences that target 
skills as well as knowledge acquisition” 
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The respondents were very much split down the middle with regards to whether they felt staff 
development would be an increased priority in future – (6 said “no”, 5 said “yes”).  
 
Asked about the drivers and retarders of any change, a number of key themes could be seen 
from the respondents’ comments. 
 
It was recognised that the higher education arena is now very much a marketplace and good 
teaching and learning environments with strong student satisfaction should be to the fore with 
almost all respondents noting this as a key driver of change.  
 

“Staff will have to develop or programmes will close” 
 

“Student satisfaction is now very important to us” 
 
Though others warned of caution regarding the over emphasis on student satisfaction as a 
measure of educational quality and that it could also act as a retarder. 
 

“Reliance on student feedback and obsession with students "enjoying" their course are 
making schools risk averse and are significantly retarding innovation” 

 
The use of external metrics – the UK’s TEF and NSS – were highlighted by one respondent 
as being designed to foster change, but that the metrics used may not reflect good quality 
teaching and learning. 
 
“The NSS does not accurately measure the teaching standards. The introduction of the subject 
level TEF may have a more granular impact, but it is still a blunt tool. So whilst the NSS and 
TEF may drive changes in the sector, they are unlikely to be effective at creating positive 
change when there are inadequate measures to record the improvements being made” 
 
The key retarder was commonly seen to be senior management expectations regarding the 
development of high level research and industry portfolios, with teaching and learning arguably 
taken for granted. 
 

“The continued emphasis on disciplinary research and implication that this is what defines 
and rates academic staff will always retard change or focus on teaching.” 

 
“Also, the appointment of professors who only do research in the hope that it will bring the 

University higher in world rankings - this means more teaching for other academics.” 
 

“Management are retarders of change, it's not seen as important.” 
 
 
 
CONCLUSIONS 
 
This survey has shown that there is significant appetite among those directly involved in CDIO 
on the ground to develop learning and teaching competences on a personal basis and among 
colleagues. Barriers do exist however and there is unquestionably a degree of frustration that 
the rewards which could be reaped by a strong and proactive focus on the development of 
learning and teaching are not always seen by senior management.  
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In the UK, the introduction of the TEF has been designed to try to bring the student experience 
and quality of teaching and learning much more to the fore. This however is viewed with some 
caution as to whether this will achieve the desired goals or simply be “gamed” or divert attention 
away from core competencies. A recent survey of the UK Student Population () suggests that 
the TEF is liked and will remain, although it is inevitable that the metrics will further evolve over 
time. This is being explored at present, with work looking at what learning gain is and pilots 
taking place to explore the measurement basis at the subject rather than the institutional level.  
 
While not a direct metric in the TEF, the increasing movement of most Universities within the 
region to expect some form of formal teaching qualification or recognition for all staff should 
be welcomed though a much wider and more mature model of continuous development and 
opportunity will be necessary for the sustainability of provision in a competitive climate. 
 
CDIO Standard 10 however is an incredibly important one for the long term continuation of the 
initiative within institutions and more generally. The reliance on senior management to enable 
the culture change needed and recognise the need for continuous staff development can 
perhaps explain, at least from a regional context, why little deep and holistic work has been 
reported on staff development. 
 
While very much a mixed picture there is some hope that the student voice and market forces 
will see increasing emphasis on learning and teaching and that as a collective CDIO and 
similar organisation can continue to drive forward learning and teaching competence. Within 
the region and the wider community there is an extremely positive and passionate group of 
academics keen to foster better approaches to learning and teaching and a very considerable 
enthusiasm to help develop strong approaches to helping staff develop their learning and 
teaching practices. As such, it is anticipated that this work will continue, both in terms of 
understanding and developing usable outputs for colleagues. 
 
 
ACKNOWLEDGEMENTS 
 
The authors would very much like to thanks to the respondents to this survey for their help in 
supporting this investigation with their candid and honest responses. 
 
 
 
REFERENCES 

Bennedsen, J., & Rouvrais, S. (2016). Finding good friends to learn from and to inspire. 2016 IEEE 
Frontiers in Education Conference (FIE), 1-8. 

Clark R., Thomson G., Kontio E., Roslöf J., Steinby P. (2016) Experiences on collaborative quality 
enhancement using cross-sparring between two universities, Proceedings of the 12th International 
CDIO Conference, Turku University of Applied Sciences, Turku, Finland.  

Clark, R, Bennedsen, J, Rouvrais, S, Kontio, J, Heikkenen, K, Georgsson, F, Matthiasdottir, A, 
Soemundsdottir, I, Karhu, M, Schrey-Niemenmaa, K & Hermon, P (2015), Developing a robust self 
evaluation framework for active learning: the first stage of an ERASMUS+ project 
(QAEMarketPlace4HEI), Proceedings of the 43rd SEFI Annual Conference 2015.  



Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,  
Kanazawa, Japan, June 28 – July 2, 2018. 

Cleveland-Innes M., Stenbom S., Gauvreau (2017) Technology and teaching in engineering education : 
A blended course for faculty, Proceedings of the 13th International CDIO Conference, University of 
Calgary, Calgary. 
 
Department of Education (2017) Teaching Excellence and Student Outcomes Framework 
Specification, UK Government Department of Education. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/658
490/Teaching_Excellence_and_Student_Outcomes_Framework_Specification.pdf. Accessed 29/4/18. 
 
Gommer E.M., Hermsen E.M.P., Zwier G., (2016). Flipped math, Lessons learned from a pilot in 
Mechanical Engineering, Proceedings of the 12th International CDIO Conference, Turku University of 
Applied Sciences, Turku. 
 
Higher Education Academy (2018) Higher Education Academy Fellowship. 
https://www.heacademy.ac.uk/individuals/fellowship. Accessed 29/4/18. 
 
Kontio E., Lakakmaa R-L, Konito J. (2015) Enhancement of Faculty Competence – healthcare and 
engineering educators on working life periods, Proceedings of the 11th International CDIO Conference, 
Chengdu University of Information Technology, Chengdu. 

Leong H, Nivan Singh M., Sale D.,(2016), Enhancing teaching skills: a professional development 
framework for lecturers, Proceedings of the 12th International CDIO Conference, Turku University of 
Applied Sciences, Turku, Finland.  

Royal Academy of Engineering (2018) The Career Framework for University Teaching. 
https://www.raeng.org.uk/publications/reports/career-framework-for-university-teaching-backgroun. 
Accessed 29/4/18. 

Schrey-Niemenmaa K. et al. (2018) The Power of Self-evaluation Based Cross-Sparring in Developing 
the Quality of Engineering Programmes. In: Auer M., Kim KS. (eds) Engineering Education for a Smart 
Society. WEEF 2016, GEDC 2016. Advances in Intelligent Systems and Computing, vol 627. Springer. 

Shankaranarayana Bhat M; V. Asha V., Thomas V., (2013) A comprehensive faculty development 
program: Three tier comrehensive training approach for holistic development of faculty members of 
engineering colleges to meet the challenges of future engineering education, 2013 IEEE International 
Conference in MOOC, Innovation and Technology in Education (MITE) Jaipur, India. 

UK Trendence Research (2017) Teaching Excellence: The student perspective. 
https://studentsunionresearch.com/2017/11/09/48/. Accessed 29/4/18. 

Wikberg-Nilsson A., Gedda O. (2017) Design of learning artefacts- Prototyping change of educational 
culture., Proceedings of the 13th International CDIO Conference, University of Calgary, Calgary. 

Yuen E., Bonner E., Dela Cruz W., Roby R., Merchant B., (2016) Embedded experts for 
undergraduate engineering faculty professional development, 2016 IEEE International Conference on 
Teaching, Assessment & Learning for Engineering (TALE), Bangkok, Thailand. 

 

BIOGRAPHICAL INFORMATION 

Gareth Thomson is a Reader at Aston University, UK. He lead the implementation of CDIO 
at Aston, was a former Departmental Head and is involved in a range of pedagogical 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/658490/Teaching_Excellence_and_Student_Outcomes_Framework_Specification.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/658490/Teaching_Excellence_and_Student_Outcomes_Framework_Specification.pdf
https://www.heacademy.ac.uk/individuals/fellowship
https://www.raeng.org.uk/publications/reports/career-framework-for-university-teaching-backgroun
https://studentsunionresearch.com/2017/11/09/48/


Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,  
Kanazawa, Japan, June 28 – July 2, 2018. 

initiatives. He is a National Teaching Fellow, Principal Fellow of the Higher Education 
Academy and a member of the Institution of Mechanical Engineers Academic Assessment 
Committee.  

Robin Clark is the Professor of Practice at WMG, University of Warwick, UK. He is a 
National Teaching Fellow, Principal Fellow of the Higher Education Academy and a member 
of the Board of Directors of the European Engineering Education Society (SEFI). He Chairs 
the UK and Ireland Engineering Education Research Network. 

 
Corresponding author 
 
Dr. Gareth Thomson 
Aston University 
Birmingham 
UK, B4 7ET 
g.a.thomson@aston.ac.uk 

 
This work is licensed under a Creative 
Commons Attribution-NonCommercial-
NoDerivs 4.0 International License. 
 

 

mailto:g.a.thomson@aston.ac.uk
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

