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THE ROLE OF MICRO-CREDENTIALS IN PROFESSIONAL DEVELOPMENT OF SKILLS IN
EMPLOYEES: A QUALITATIVE STUDY FROM AN EMERGING ECONOMY
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ABSTRACT
To investigate the role of micro-credentials in professional development of skills in employees working in academia
and industry. In-depth qualitative interviews with teachers, instructors, directors, industrial experts and government
representatives were taken from across the city. The authors conducted 12 interviews and it was found out that micro-
credentials play a pivotal role in developing skillful workforce. Due to the changing trends in post-COVID world,
learning skills and keeping up to-date with new technology has become very important. Higher education commission
(HEC) of Pakistan has taken several initiatives, however still a lot of work has to be done to acknowledge and cope
with the upcoming challenges. It is also observed that employers prefer practical skills over theoretical knowledge
because they want employees to be prepared to take up the tasks and fulfill them in the most effective manner. The
major point of discussion in this paper is that micro-credentials are needed to prepare skillful workforce in the emerging
economy of a developing country. Instead of making fixes for conventional education, micro-credentials are providing
basic skills by blurring the line in higher education between public and private sectors. Micro-credentials can contribute
towards division and coherence of skills and knowledge required in industry. The broader spectrum sees an employ as
not only a part of the organization, also a person who has stake in and who can contribute towards society.
KEYWORDS: micro-credentials, professional development, emerging economy

1. BACKGROUND AND SIGNIFICANCE

“The transformation of education begins with teachers — reminds us that teachers and educators deserve to work in a
supportive environment, have access to professional development, and be empowered to be innovative and creative to
ensure their students can succeed.

From critical thinking to coding and literacy, educators are helping the next generation (to) develop the skills they need
to adapt to our rapidly changing world, succeed in tomorrow’s economy, and find solutions to future challenges.”

Justin Trudeau, Prime Minister of Canada on October 5, 2022

“Microcredentials”, “badges ” or “microcertificates” have become a very important aspect of personalized professional
development in recent years and one of the most prominent topic in skills policy literature (OECD, 2020; European
Commision, 2020; Cedefop, 2021). The Fourth Industrial Revolution (4IR) is characterized as an era of innovation,
digitalization and emerging technologies (Schwab, 2016). Micro-learning is also assumed to be informal approach of
professional learning as the environment, structure and application are based upon the discretion of trainer (Glatthorn,
Boschee, Whitehead, & Boschee, 2019). As Tucker (2019) suggested, Leaders who want to create a learning
environment and encourage innovation have to invest resources, time and energy to build sustainable infrastructure
fostering professional learning to facilitate the anticipated change.

Dr Ata ur Rehman who is the leading scientist of Pakistan and former chairman of Higher Education Commission
(HEC) of Pakistan, emphasized on expanding skills set by learning new things during COVID-19 pandemic and shared
a link of a website on his official twitter account where thousands of free online courses were available. Also chairing
the meeting, former Prime Minister Imran Khan stressed over designing the technical and professional training
according to the market needs in order to bridge the gap between educational institutions and industries.

Griliches (1969) and Welch (1970) developed the Skill-Based Technological Change theory which suggests with the
advent of technology, the relative demand for skilled labour has been increased. This theory has been advocated the
importance of skilled labour in technological era for many years. The link between necessary skillsets and labour
market can be legitimized with the use of personalized micro-credentials. SBTC theory is aiding to determine the link
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between micro-credentials and higher technological skills to bridge the gap between academic programmes and the
skills required for sustaining in labour market (Cirlan & Loukkola, 2020). With the emergence of new databases, the
SBTC theorists have operationalized those elements of unobserved skills which they have been looking for (Lauder et
al., 2018).

Human capital theory forms the baseline proposition of micro-credentials which believes the right credentials or
qualification at the right time is essential for a professionally equipped individual in order to enter through the socially
congested labour market (Brown et al., 2020; Livingstone, 2019). For the development of micro-credentials programs,
digital platforms need to be developed as a micro-units of learning within the institutions and record transmissions
between its affiliate institutions is an important aspect as well (Keevy & Chakroun, 2019).

There are two main sections of this study. First one provides the details about origin, emergence and usefulness of
micro-credentials for the personalized professional development of employees. And how Human capital theory forms
the basis of micro-credentials and how it forms a tertiary education system for the skills development of workforce
(Brown et al., 2020). In the second part, the link between micro-credentials, professional development and employment
opportunities in the gig economy will be illustrated.

With an emerging consensus among researchers, Micro-credentials are described as short courses substantive and
aligned with industrial insights enough to be considered as professional qualification (Kato et al., 2020). The structure
and focus of micro-credentials has a significant potential to support a gig economy. Pakistan was ranked 4th in the
global digital gig market in 2017 according to a report by the Oxford Internet Institute (Oll). Cirlan and Loukkola
(2020) claimed that micro-credentials will revolutionize the higher education.

Many employed persons working full time and lack behind because of social, financial issues, can enhance their skills
with the help of Massive Online Education System. It has increased opportunities for potential professional students of
Pakistan and can be beneficial for employees who like to develop themselves and excel in their professions (Urooj, Ali,
Bano, & Mukarram, 2022).

Not only for professional development, but micro-credentials also serve employers interests by promoting personalized
student-centered learning (Wills & Xie, 2016). Arguably they are considered to be a low cost alternative of higher
education. Micro-credentials can be offered in hybrid or blended form i.e., online, group and face-to-face. However
they are mostly linked with online learning and self-paced (Kato et al., 2020). It prepares graduates for the upcoming
challenges of professional world, equips them with necessary skill sets and encourages them for further education
(Moodie et al., 2019; Wheelahan & Moodie, 2017).

According to Klaus Schwab (2016) there is a need of specialized, highly skilled and knowledge workers in the market.
As many major employers have already changed their focus from degrees to skills readiness to work in the organization
(Akhtar, 2020; Kukulska-Hulme et al., 2022).

Therefore, we organized the study to initially focus upon exploring perceptions and opinions about the role and
recognition of micro-credentials in skills development. Henceforth, this research is aimed to study the potential role of
micro-credentials to equip an employee with the specialized skill sets; the altering process of conventional ways of
learning and its benefits for the professional development of teachers to analyze the progress in the resurgence of post-
COVID economy.

2. MATERIALS AND METHODS

2.1. DESIGN
We carried out qualitative research utilizing semi structured interviews to gather data through in-depth interviews of
respondents from academia and industry across Karachi (Pakistan) in order to understand and explore the role of micro-
credentials in professional development according to a range of diverse perspectives. Interviews are the most suitable
tool to provide in depth knowledge and a detailed insight about a phenomenon when there is very little known about it
(Gill et al., 2008).
Semi-structured interviews are comprised of both structured and some open ended questions. It helps to get the insights
about core areas needed to be explored and allows the researcher to probe questions deviating from the fixed set of
questions to get more relevant information from the interviewee (Britten, 1995).

2.2. SAMPLING AND RECRUITMENT
We constructed a sampling framework which included certified professionals, industrial experts, and professional skill
instructors, heads/directors in academia and teachers in higher education institutions.
An invitation to participate and schedule interview was sent to the potential respondents of the study. Those who
responded and volunteered to become respondent of the study were sent information leaflet, consent form and brief
topic guide having main areas which needed to be explored during the interview (Box 1). Those who didn’t respond,
they were sent reminders at max thrice.
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To ensure depth and breadth of data coverage, the sampling frame was constantly reviewed and adapted according to
the requirement of the study. It continued till the point of data saturation had been reached (Ritchie and Spencer, 1994).
At the 9™ interview, saturation was achieved but 3 more interviews have been taken.

Box 1: Main Areas Explored In Interviews

Micro-Credentials role and benefits in professional development of teachers
Development of skills through alternative ways of learning
Micro-credentials as tertiary form of education

Efforts of Higher Education Commission (HEC) for skills development
Development of skillful workforce ready to take up industrial challenges

2.3. DATA GENERATION
Semi-structured interviews were conducted to gather data from respondents. Interviews were scheduled for not more
than one hour and in majority of the cases it lasted for 25-35mins. Consent was sought prior to the interview recording.
Before conducting interviews, we went through all of the relevant material from the participants available on digital and
non-digital platforms which enabled us to come up with tailored interviews according to the experience and expertise of
the respondents.

2.4, DATA HANDLING AND ANALYSIS
Interviews were recorded in an audio recorder and field notes were written soon after the completion of every
interview. The recorded interviews were transcribed with accompanying field-notes. Identifiers were removed and
replaced with labels to identify data. Then it was added as a separate response in a merged data sheet.
Data collection and analysis is an iterative process, initially emerged findings inform succeeding interviews. Iterative
inductive approach resulted in new themes that were emerged out of gathered data (Morgan & Nica, 2020).
Attention to negative case was given and deviant cases were actively sought to ensure rigorous data and strength of our
findings with added interpretations (Pope et al., 2000)
It was ensured that both researchers acknowledged their personal characteristics, backgrounds and potential biases
regularly and we intentionally avoided any kind of leading notions on the basis of self-assumed perceptions to influence
interpretation of the data (Mays & Pope, 1999).

3. RESULTS

We attained an 80% (12/15) of response rate (see table | for profile of respondents). After thorough data analysis,
following key themes were emerged and our findings are established upon these themes as well: i) Importance of
Micro-credentials in development of skills; ii) changing trends of learning in post-COVID19 world; iii) Efforts being
undertaken by Higher Education Commission (HEC); and iv) Employers prefer practical skills.

Table I: Characteristics of Participants

Identifier Discipline Designation Gender
R1 Academic/Practitioner Lecturer Female
R2 Academic/Policy Assistant Director Male
R3 Academic/Practitioner Assistant Professor Male
R4 Academic/Policy Assistant Professor Male
R5 Academic/Policy Associate Professor Female
R6 Policy/design & Implementation Director Female
R7 Industry Expert Manager Male
R8 Industry Expert Manager Male
R9 Academic/Practitioner Lecturer Female
R10 Member ICMAP Senior Finance Executive Male
R11 Industry Expert Regional Head Male
R12 Academic/Practitioner Short course instructor Male
3.1. IMPORTANCE OF MICRO-CREDENTIALS IN DEVELOPMENT OF SKILLS

Micro-credentials have showcased opportunities in professional development of skills. It has a potential of validate and
improve skills. The Open Courseware initiatives is promoting and improving quality of education in Pakistan by giving
access to open content. It has been observed to develop skills via workshops and short courses conducted at university
for staff, faculty and graduate students to record their professional experiences. Importance of developing skills is being
acknowledged by both academia and industrial experts.
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.... Certainly micro credentials play huge a role in the professional development of employees because after acquiring
generic education once you start to move on and progress in your career which ever function you are working in
whether it be manufacturing or service industry as you progress on in your career you realize there are certain skills you
need to learn in order to excel in the particular management structure you are working in or certain skills you would
require or you need to polish in order to excel in your particular field.

....they will be very important because skills would be more relevant in the future as opposed to the generic degrees
that we have. (R7)

Micro-credentials have been recognized as a way to move forward by acquiring skills needed to perform on the job
responsibilities. It has been argued that conventional degrees providing theoretical knowledge and they are lacking in
practical skills development.

We need to update our curriculum, it should be different from traditional methods of learning because there a lot of
people struggling for jobs as they have degrees but they lack skills..

...short course will develop skills in them and they will keep earning their bread and butter also.

...I'm not saying formal education is not important, all I'm saying is it should be well complemented with specialized
skills to survive in the competitive world. (R1)
The demand of micro-credentials has been increasing since e-learning has been introduced. Professionals have to keep
themselves up to date with the new developments and keep polishing already learned skills in order to remain active in
their respective fields.
...they are very demanding and highly appreciated. It can assist professionals in polishing their existing skills and
learning new knowledge. (R12)
....you should be aligned with skills required in your field, it will be only possible with short courses and here | see its
future. So | want people associated with any profession not specifically teaching, whatever profession you have chosen,
you should stay upto date and you should gain relevant skills. (R2)
Instead of going towards another degree for enhancing skills while working in an organization, people prefer short
courses because it facilitates them to learn skills within short span of time with minimum investment.
Besides learning a lot of courses which are not useful in their professional life, they can spend their time by learning
and developing skills better and then they can excel in their professions. (R9)

3.2. CHANGING TRENDS OF LEARNING IN POST-COVID19 WORLD
Covid-19 crisis had an unprecedented impact on education and businesses. More than 90% students were affected
during covid-19 as their education was disrupted and on campus classes were stopped. Initially when the pandemic
struck us, our education system was not prepared for such catastrophe. Educationists and institutions had to quickly
move towards some replacement, at that time e-learning emerged as the best possible solution. In the post covid-19
world, technological advancement and e-learning has changed the work environment and ways of learning also.
...the history will be divided into pre-covid and post-covid world. Covid was a tragic time period for the entire world,
but it was the time when we learnt a lot of things like for example the online education. (R6)
....the role of micro credentials has become really important specially after the time of covid, people have shifted to IT
courses like cloud computing, block chain which are not only giving them bread and butter but they are very up to the
date with the current trends. (R1)
Covid-19 actually helped people to realize the importance of technology; we explored the alternative ways of learning
which changed the traditional methods and new trends were emerged to facilitate learning and learners.
...If you talk about conventional learning or conventional methodology of teaching so just let's just take a case of
COVID...here comes the role of micro-credentials/micro trainings because we'll have to shift towards the e-learning
also. Since the conventional ways of learning had been stopped and you had to switch to other ways of teaching, there
was no other option. We all shifted towards e-learning and managed with shortened course outlines...Covid actually
helped to go towards short courses and unconventional methods of learning. (R2)
E-learning acted as the rescuer when conventional methods of learning were halted. However, it also became part of the
changing trends in which not learning can be facilitated also the work from home can be facilitated. Once a technology
is adopted, it stays for long until another came to replace or enhance it.
As a matter of fact, in COVID times, when everyone was homebound and majority of work done was from home...
teachers adopted methods of online training and (increased) use of green screen to be more interactive. (R11)
Not just for professional skills development, micro-credentials can also be utilized to increase awareness of changing
technologies and developing skills to remain competitive in the ever changing global world.
The world is not static. Everything is changing, we can see that we have come from very static position in the academia
especially with curriculum and the credentials that we have followed and we have developed and we have changed...
(R4)
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Micro credentials have become an important part of once both professional and personal growth in terms of the ever

changing technology and advancements in the field of both study and professional subjects. These credentials help us to

be aware of all the recent advancements in by learning them we make ourselves capable of today’s requirements. (R11)

3.3. EFFORTS BEING UNDERTAKEN BY HIGHER EDUCATION COMMISSION (HEC) OF

PAKISTAN

Higher education commission (HEC) of Pakistan emphasizes on skills development of teachers and students as well.

Educational TV for agriculture and farmers is known for years. To support homeschooling, the TeleSchool Pakistan

initiative has been commended widely. The TeleSchool Pakistan is supplemented with SMS and web support to provide

a platform for interactivity during and after lectures. HEC has been arranging workshops and remote training to

enhance skills of teachers.

I know of higher education commission Islamabad. They are doing a lot in that since that old chairman brought all of

these changes in higher education commission, he brought lots of changes and he introduced all these foreign funded

programs for teachers..., he also introduced all these programs like micro credentials, short courses. ..

I used to be invited in all these workshops arranged by HEC,...they gave opportunities to teachers to come and attend

these workshops and they also arranged people coming from abroad especially to bring good experience, people who

were subject specialist, they were called to arranged skills development workshops for the teachers. (R5)

It is also noticed that few people lack interest in learning, they are more interested in monetary benefits.

People learn to earn, not everyone is interested in gaining knowledge out of their degree programs. This is the bitter

reality which people don't normally discuss these days. (R3)

But the unfortunate part is that teachers themselves are not very interested in learning from these workshops, they are

more interested in what TA/DA they'll be getting out of it... So they are more interested in monetary benefits rather than

the learning side of it.... I've also worked as a trainer in these workshops and many of the teachers coming from far

flung areas, they were more interested in monetary benefits as compare to skills development. (R5)

However, preference is still with degree programs if we talk about formal education system of Pakistan. Reforms and

regulations are more directed towards conventional methods of learning as compare to modern and changing trends of

learning.

HEC almost focused towards the degree programs... (R3)

...The government in the education sector should introduce these short learning courses ....or made it compulsory for

the students to learn new skills or to learn new ideas. How to develop their personal skills or professional skills? By

these short courses... (R8)

...they (micro-credentials) are giving us the opportunity to inform ourselves and our trainers who are coming to us with

modern trends. | think education without these short courses will always be incomplete because this is our way to be

aware with the changing trends... (R6)

3.4. EMPLOYERS PREFER PRACTICAL SKILLS

Practical skills are gaining more prominence as compare to theoretical knowledge. Employers prefer practical problem

solving skills over theoretical understanding of problems.

People from other countries will utilize resources from our country and they need skills not degrees for remote work.

For example I have a degree...plus certification...There is another person with same degree but no other courses or

certifications at all. Who do you think has better chances of being selected by the employer? | think that's me. (R1)

It is also easier to learn through online platforms, you can also add these certifications on your professional profiles on
social media. They increase chances of employment on platforms like rozee.pk, linked in and other recruitment sites.

If you acquire a micro credential through an online course, you don't need to have any physical correspondence and you
can be given access to an online certificate which you can display on your social media platform or professional
network like LinkedIn which will also inform those who are reviewing your profile that you possess these certain micro
credentials. (R7)

One of the micro-credentials instructors told that these courses are not only preparing students for industrial challenges
but also inculcating practical learning skills in teachers who are engaged in teaching professional degrees.

We are helping our students to solve real life problems before going to the industry, | think in this way they would
become much more successful professionals. (R6)

Few jobs require skills more than conventional degrees such as web development, apps development, editing and
freelancing jobs. Employers need skillful workforce rather than knowledgeable students and preparing students
according to market requirement is a challenging task for teachers.

It requires lower cost and lesser time for having skills to earn and contribute for the country, another example is of IT
related freelancing jobs, a certification of adobe Photoshop would do fine for a 10th grader instead of being a graduate
first and then acquiring those skills.
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...it will substitute some outdated conventional degrees as the world is getting more specific for skills as fields are
getting diversified and specialized so certifications will grow with that too which saves time cost for both employers
and employees. (R10)

Micro-credentials are very favorable for the industries, we are focused on one point of skills and most of our industries
need specific skill... (R4)

However skills development is important as long as the employers are seeking skills more than conventional degrees. It
seems to be the future of education and might play a critical role in economic crunch situations for countries like
Pakistan where education is expensive and employment opportunities are fewer.

Skills development is important but only as long as it is the preference of your employer. (R3)

...in the coming years employees will be seeking these courses as a pivotal or having the pivotal role in their
professional and personal career. (R8)

4. DISCUSSION

4.1, OVERVIEW OF FINDINGS
A broad range of consensus was found among the experts of both academia and industry about role of micro-credentials
in developing personalized and professional skills. Our data indicates that while there is conventional methods of
learning are widely used and degrees are basic requirement for jobs, skills are playing major role in maintaining
membership in an organization and in coping with challenges of changing trends. HEC has also acknowledged the
importance of developing curriculum according to the industrial requirements and has also taken initiatives by
introducing micro-credentials for skills development of teachers and students. However still there are few obstacles
which need to be addressed in making these courses available to the wider range of population, bringing changes into
the policy to develop similar curriculum across the country and by providing equal opportunities for learning and
development.

4.2. STRENGTHS AND LIMITATIONS
The iterative approach of data analysis strengthens rigour in data collection and analysis. Maximum variation sampling
technique was used to include as many differing perspectives as possible with a high response rate of 80% with an
extensive preliminary work which continued till the attainment of data saturation.
There are few limitations which need to be discussed. Though we achieved high response rate, however a small size has
been used in this research study. A larger sample size might give more insights about the phenomenon of the study.
We tried our best to include a wide range of perspectives utilizing purposive sampling so that the gathered data give
comprehensive set of insights to study the phenomenon of research in detail. Participants were not overburdened and
interviews were scheduled at their preferred timings and place. Interview duration was also decided according to the
participant’s given time. The study used semi structured interviews; however respondents were probed and welcomed
for adding anything which they wanted before the closing of their interviews. Generalizability of findings has always
been a concern in qualitative research. That being said, we believe that the themes identified in the study have
transferability and applicability to other countries acknowledging the role of micro-credentials along with conventional
degree programs (Sheikh et al., 2014).

4.3. CONSIDERING THE FINDINGS IN THE LIGHT OF THE EXISTING LITERATURE
Our findings suggest that the role of micro-credentials is very crucial and higher education institutions should explore
ways of adopting these short skills development courses in curriculum (Cheng, Watson, & Newby, 2018; Mah, 2016).
Grant (2016) reported that most of the people who earn micro-credentials, they do not display it and this lack of
acknowledgment needs to be changed to make it widely known and valued.
Also a critical aspect is faculty readiness and institution support which is only possible when all of the stakeholders
involved in the process of design and implementation realizes the importance of these short courses (Wilson et al.,
2016). The fundamental aspect of teaching practices is its emphasis on positive learning experience with changing
trends and technology. Moreover, we found out that respondents were taking micro-credentials as a way of improving
skills and teachers especially affirmed that it will aid them in becoming better teachers (Zimmer at al., 2021). Micro-
credentials are proving to be a source of filling the gap of skills while hanging around as tertiary education (Tehan,
2020).
The need for workers to update their skills was more felt during the pandemic of covid-19 (Brown, 2021). People may
argue that conventional degrees provide comprehensive knowledge, however these skills provide quick fixes that
respond to industrial needs and the most discussed issue related to formal study or training is the amount of time and
cost it takes to complete a conventional degree (Tehan & Cash, 2020)

4.4. IMPLICATIONS FOR POLICYMAKERS
Micro-credentials play a vital role in the professional development of skills. Educators perceive micro-degrees as an
important element in their career growth as it provides them an opportunity to learn new skills, discuss their ideas, and

225



increase their employability and competence. Thus, policymakers should take the necessary steps to promote micro-
learning prospects for teachers and students.

Micro-credentials can also work as an instrument to shape higher education system in a way that it provides a student
not just with education but with necessary skills to get employed after completing higher education. The reorientation
of education from knowledge development to producing skilled workers has been greatly amplified by micro-
credentials. Micro-credentials can accomplish three goals at the same time: first they help to design a curriculum more
focused on work (Muller & Young, 2014); second, they make education system more market oriented and responsive
towards technology (Marginson, 2006); and third, it may embed as key component of higher education, drive additional
income for institutions offering it and create skilled workforce relevant to the industry (Tehan, 2020).

5. CONCLUSIONS

Micro-credentials can contribute towards division and coherence of skills and knowledge required in industry. The
major point of discussion in this paper is that micro-credentials are needed to prepare skillful workforce in the emerging
economy of a developing country. Instead of making fixes for conventional education, micro-credentials are providing
basic skills by blurring the line in higher education between public and private sectors (Wheelahan, 2016). When
universities become more responsive to industrial and employer demands, micro-credentials can contribute by bridging
the gap between workplace requirements and higher education curriculum.

Micro-credentials can elevate few difficulties: It requires data sharing across the institutions and also seek to discipline
educational institutions; it advocates tertiary flexible education system which reorients the objective of higher education
from knowledge purposes to employment purposes; it might end up in a market of privatized higher education
institutions; it seeks to divert students from traditional to contemporary education system; the main focus is to develop
a skilled workforce to fulfill the demand of labour not to produce knowledge workers.

The broader perspective of education is to prepare individuals that have reason to value education and live lives to
contribute towards society (Nussbaum, 2000; Sen, 1999), rather than developing them for some specific jobs and
providing them skills as quick fixes for the employer needs. Education gives meaning to life and having a reason to
value it is at its core, a skilled worker not only contributes in the growth of its organization but also becomes part of
occupational evolution (Winch, 2014). The broader spectrum sees an employ as not only a part of the organization, also
a person who has stake in and who can contribute towards society (Bernstein, 2000).

REFERENCES

Akhtar, A. (2020). Elon Musk said a college degree isn't required for a job at Tesla — and Apple, Google, and Netflix
don't require employees to have 4-year degrees either. Business Insider.

Bernstein, B. (2000). Pedagogy, symbolic control and identity (2nd. ed.). Rowman & Littlefield Publishers.

Britten N. (1995). Qualitative interviews in medical research. BMJ: British Medical Journal. 311, 251.

Brown, P., Lauder, H., & Cheung, S.-Y. (2020). The death of human capital? Its failed promise and how to renew it in
an age of disruption. Oxford University Press.

Cedefop (2021). Microcredentials: a labour market megatrend. Skillset and Match:Cedefop’s Magazine Promoting
Learning for Work, Issue 22, May 2021.

Cheng, Z., Watson, S. L., & Newby, T. J. (2018). Goal setting and open digital badges in higher education. TechTrends,
62(2), 190-196.

Cirlan, E., & Loukkola, T. (2020). Micro-credentials linked to the Bologna Key Commitments. European University
Association.

D. Ifenthaler, N. Bellin-Mularski, & D.-K. Mah (Eds.), Foundation of digital badges and micro-credentials, (pp. 163—
177). education: Trends, issues, and cases, (pp. 3—11). New York: Routledge.

European Commission (2020). “Questions and Answers: European Skills Agenda for Sustainable Competitiveness,
Social Fairness and Resilience” (https://ec.europa.eu/commission/presscorner/detail/en/qanda_20 1197,
accessed 2022-09-29).

Ford, E., Izumi, B., Lottes, J. and Richardson, D. (2015). Badge it! A collaborative learning outcomes based approach
to integrating information literacy badges within disciplinary curriculum. Reference Services Review, 43, 31-44.

Gill P, Stewart K, (2008). Treasure E, Chadwick B. Methods of data collection in qualitative research: interviews and
focus groups. British Dental Journal, 204(6), 291-5.

Glatthorn, A. A., Boschee, F., Whitehead, B. M., & Boschee, B. F. (2019). Curriculum leadership. Thousand Oaks, CA:
Sage.

Grant, S. L. (2016). History and context of open digital badges. In L. Y. Muilenburg, & Z. L. Berge (Eds.), Digital
badges in.

Kato, S., Galan-Muros, V., & Weko, T. (2020). The emergence of alternative credentials.

226



Kato, S., V. Galan-Muros, and T. Weko. (2020). The Emergence of Alternative Credentials. 216. OECD Education.
Paris. doi:10.1787/b741f39e-en.

Keevy, J., & Chakroun, B. (2019). Beyond qualifications as we know them today: Digital credentials and
interoperability. In E. CEDEFOP, UNESCO (Ed.), Global inventory of regional and national qualifications
frameworks 2019 (Vol. I). Thematic chapters.

Kukulska-Hulme, A., Bossu, C., Charitonos, K., Coughlan, T., Ferguson, R., FitzGerald, E., Gaved, M., Guitert, M.,
Herodotou, C., Maina, M., Prieto-Blazquez, J., Rienties, B., Sangra, A., Sargent, J., Scanlon, E., & Whitelock,
D. (2022). Innovating Pedagogy 2022: Open University Innovation Report 10. The Open University.

Lauder, H., Brown, P., & Cheung, S.-Y. (2018). Fractures in the education—economy relationship: The end of the skill
bias technological change research programme? Oxford Review of Economic Policy, 3(3), 495-515.

Livingstone, D. W. (2019). Underemployment of highly qualified labour in advanced capitalism: Trends and prospects.
Journal of Education and Work, 32(4), 305-319.

Mah, D. K. (2016). Learning analytics and digital badges: Potential impact on student retention in higher education.

Marginson, S. (2006). Dynamics of national and global competition in higher education. Higher Education, 52, 1-39.

Mays N, Pope C. Quality in qualitative health research. In: Mays N, Pope C, eds. Qualitative Research in Health Care.
BMJ Publishing; 1999.

Moodie, G., Wheelahan, L., and Lavigne, E. (2019). Technical and Vocational Education and Training as a Framework
for Social Justice: Analysis and Evidence From World Case Studies. Brussels.

Morgan, D. L., & Nica, A. (2020). Iterative thematic inquiry: A new method for analyzing qualitative
data. International Journal of Qualitative Methods, 19, 1609406920955118.

Muller, J., & Young, M. (2014). Disciplines, skills and the university. Higher Education, 67, 127-104.

Nussbaum, M. (2000). Women and human development: The capabilities approach. Cambridge University Press.

Pope C, Ziebland S, Mays N. (2000). Qualitative research in health care: analyzing qualitative data. BMJ, 320, 114—
116.

Ritchie J, Spencer L. (1994). Qualitative data analysis for applied policy research. In: Bryman A, Burgess RG, eds.
Analyzing Qualitative Data. London: Routledge; 1994.

Schwab, K. (2016), “The fourth industrial revolution: what it means, how to respond”, available at: www.
weforum.org/agenda/2016/01/the-fourth-industrialrevolution-what-it-means-and-how-to-respond/

Sen, A. (1999). Development as freedom. Anchor Books.

Sheikh A, Jha A, Cresswell K, Greaves F, Bates DW. (2014). Adoption of electronic health records in UK hospitals:
lessons from the USA. Lancet. Switzerland: Springer. Technology, Knowledge and Learning, 21(3), 285-305.

Tehan, D. (2020). AFR Higher Education Summit address. In City: Ministers Media Centre. Department of Education,
Skills and Employment, Canberra.

Tehan, D. (2020). Short courses now available to wupskill  Australians. Retrieved from:
https://ministers.dese.gov.au/tehan/ short-courses-now-available-upskill-australians

Tehan, D., & Cash, M. (2020). Marketplace for online microcredentials. Retrieved from:
https://ministers.dese.gov.au/tehan/ marketplace-online-microcredentials

Urooj, S., Ali, S., Bano, N., & Mukarram, M. (2022). Gutenberg and the MOOC. International Journal of Emerging
Technologies in Learning, 17(12), 93.

Wheelahan, L. (2016). Patching bits won’t fix vocational education in Australia - A new model is needed. International
Journal of Training Research, 14(3), 180-196.

Wheelahan, L., & Moodie, G. (2017). Vocational education qualifications’ roles in pathways to work in liberal market
economies. Journal of Vocational Education & Training, 69(1), 10-27.

Wills, C., & Xie, Y. (2016). Toward a comprehensive theoretical framework for designing digital badges. In D.
Ifenthaler, N. Bellin-Mularski, & D.-K. Mah (Eds.), Foundation of digital badges and micro-credentials:
demonstrating and recognizing knowledge and competencies (pp. 261-271).

Wilson, B. G., Gasell, C., Ozyer, A., & Scrogan, L. (2016). Adopting digital badges in higher education: Scoping the
territory.

Winch, C. (2014). Education and broad concepts of agency. Educational Philosophy and Theory, 46(6), 569— 583.

227



