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Abstract. There are significant challenges in both student and researcher 
engagement in both education and research, and one contributing factor 
is the lack of autonomy that each person experiences. This work charts 
a new path, whereby students and researchers are free to pursue their 
own interests, and the role of the teacher or university is to support and 
guide them. This article is a narrative review examined the challenges 
faced by the educational industry and how they can be remedied through 
student led, entrepreneurial education, which can take place online. This 
article examines the impacts of learner autonomy and present alternative 
apprenticeship models which can be performed inexpensively and produce 
value independent of the education itself. Apprenticeship, self-directed 
and project-based pedagogy provides pupils with the skills that they need 
to succeed in the modern world, differing importantly from standard 
education, where the relevance to employers is decreasing. While currently, 
scientific institutions face a crisis of innovation and a related crisis of public 
trust, entrepreneurial education provides a means of addressing these related 
problems. These changes have implications at the institutional level, as well 
as for the relationship between science and society. During budgetary crises, 
these changes present ways to provide an improved educational experience 
at lower cost. Overall, entrepreneurial education may be an effective and 
cost-effective way to perform research and to train pupils for the skills 
needed in the 21st century. The work provides a roadmap to how existing 
educational institutions can adapt to the sea change underway with online 
education, as well as advise new entrants on best practices

Keywords: entrepreneurship in education; science education; scientific 
research environment; pedagogy; project-based education

INTRODUCTION
One purpose of education is to prepare the graduate to 
achieve a greater level of success, productivity, and achieve-
ment than they otherwise would without the education. 
This research explores the current trends in education 
away from traditional degree-granting universities towards 
learner directed, “entrepreneurial” education. This research 
provides a practical guide for how learning institutions can 
incorporate greater learner autonomy in education and re-
search, and the value of an entrepreneurial outlook to sci-
entific research and education.

The value for the cost of a university education has 
increasingly come into question, evidenced by decreases 
in undergraduate enrolment since their peak in 2010 (Na-
tional Center for Education Statistics, 2022). Enrolments 
in 2021 were 15% lower than in 2010, and the trend of de-
cline predates the coronavirus pandemic. Additionally, the 
importance of a college degree is declining; the percentage 
of US adults who view a college degree as “very impor-
tant” fell from 70% in 2013 to 51% in 2019, and this de-
cline is most pronounced in young adults (Marken, 2019). 
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and private school is out of reach financially for many peo-
ple. However, much of the educational needs can be sup-
plemented by online courses, which can be delivered at low 
cost. If necessary, one can also, while keeping fixed costs 
low, rent out venues or rooms in order to teach classes, or the 
education can be given in the owned spaces (dwellings or 
businesses) of the teachers, pupils (in the case of adult edu-
cation) or their parents (in the case of primary or secondary 
education). While the shift away from a physical campus is 
important for keeping fixed costs low, the educational insti-
tution may choose to create a physical campus as they grow 
in numbers and resources. Importantly, the shift towards 
online education allows competitors to enter the market 
and significantly lower capital requirements. Lowering 
capital requirements allows for new entrants to provide an 
online experience and compete with incumbent education.

This article presents a narrative review examining the 
challenges faced by educational institutions by competitors 
in online education, as well as the relatively lower value of 
a university degree in this new environment. This study 
aimed to investigate how educational institutions can adapt 
to the growing scepticism of students and employers about 
the value of a university degree, and how education can 
adapt to this environment. The study used the methods 
of analysis, synthesis, generalization, and systematization. 
A search was conducted for sources in international data-
bases, such as Scopus, related to project-based education, 
student engagement in research, etc. The 64 most relevant 
ones were selected, and this paper was written on their ba-
sis. This article then examines examples of schools enabling 
greater learner autonomy and presents alternative appren-
ticeship models which can be done with low capital require-
ments and their learner outcomes, presenting a qualitative 
comparison between entrepreneurial education and stand-
ard education. The article then discusses the implications of 
this educational model for science and the education sector.

EDUCATIONAL TRENDS:  
SELF EDUCATION AND MICRO-CREDENTIALS

Increasingly, parents are embracing homeschooling, un-
schooling and alternative pedagogies including Montes-
sori (Lillard & Else-Quest,  2006) and Waldorf schools 
(Stehlik,  2019). The growth in these alternative forms of 
education displays a general dissatisfaction with the quality 
of children’s education. Many high school graduates lack 
basic literacy, numeracy, critical thinking, and reasoning, 
and often need to take remedial classes when they reach 
university (Gorzycki  et al.,  2016). Enforcement of stand-
ards for education requires more effort than merely passing 
students, and the educational quality suffers. Though a lag-
ging measure, the value of a degree lowers, as it takes some 
time for the current crop of students to fully penetrate the 
job market to reflect their education upon their employ-
ers and peers. Grade inflation has been an issue, as pupils 
and their parents increasingly see education as a product 
that one purchases, and not a process that one must take 
active ownership in (Johnson et al., 2006). The consumer 

Simultaneously, fewer jobs require college degrees. In the 
USA, the percentage of jobs requiring a college degree de-
clined from 51% in 2017 to 44% in 2021 (Levanon, 2022). 
Importantly, the university is increasingly becoming un-
affordable, owing to tuition increases; in inflation adjust-
ed dollars, total average undergraduate tuition, including 
fees, room, and board has increased 175% from $10,097 
(2021/22 dollars) in 1980 to $27,764 in 2020 (Digest of Ed-
ucation Statistics, 2023). Likewise, the debt burden for stu-
dents increases; half of student borrowers still owe at least 
$20,000 after entering school 20 years ago (Hanson, 2023).

Students are increasingly getting a poor return on in-
vestment for the time, money, and energy that they spend 
on a university degree (Bleemer  et al.,  2021). As tuition 
increases, the earning potential of a degree is decreasing, 
furthermore, lower cost alternatives are entering, includ-
ing online education, which can often achieve significant 
price improvements compared to the price of an in-person 
education (Chirikov et al., 2020). With these factors com-
ing into play, universities must innovate to stay relevant. 
The current value provision of universities provides sever-
al value streams: The education itself, the degree creden-
tial, and the university experience, including networking 
opportunities. The value of education is being competed 
downwards, with lower cost or even free resources offering 
the exact same content (Haleem et al., 2022). While many 
of the other resources do not have the strong credentialing 
function, increasingly employers are valuing online certi-
fications and competence testing as opposed to a degree 
(Carnevale  et al.,  2020). During the Covid-19 pandemic, 
this issue of the value of a university degree was exacer-
bated  as many universities closed their in-person classes, 
offering online classes only, which while similar in format 
and value to many online alternatives, remained at the 
same price as their in-person offerings before the pandem-
ic (Chakraborty et al., 2021). Many people took issue with 
this, pointing out that while online-only represents a sig-
nificant degradation in the quality of education, it was not 
accompanied by a significant decrease in price. Presently, 
the market for higher education is typically thought to be 
restricted to universities, and due to the large demand of 
students for education and the limited supply of universi-
ties, in terms of lecturers, buildings and resources, prices 
have gone up (Bleemer et al., 2021). Furthermore, the bar-
riers to starting an accredited, degree granting university 
keep market entrants out. New entrants face the challenge 
of reputational development, which typically requires five 
years at minimum. Regulatory forces exist which advantage 
the currently established players.

Here, new entrants have the advantage of providing 
online education, which obviates many of the capital-in-
tensive costs of setting up a learning institution. Further-
more, e-learning increases accessibility, as classes can take 
students from anywhere in the world, so long as that person 
has at least transient access to the internet (Valverde-Berro-
coso et al., 2020). Current primary and secondary education 
provides the government funded school as the main option, 
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model also motivates a passive approach to education by 
the students, where they study merely to achieve the end of 
graduation. Many researchers, parents, and educators have 
showcased the importance of learner directed education, as 
this provides the passion and self-direction to learn some-
thing (Brookfield,  2009; Lee  et al.,  2016). When students 
learn what they are interested in, discipline and self-direc-
tion take care of themselves. Here the role of the teacher 
becomes less like a singular authority transmitting infor-
mation unidirectionally, but a coach in dialogue with the 
students to help them to discover their proclivities, gifts, 
interests, as well as the possible value that they can pro-
vide others (van Nieuwerburgh & Barr, 2017; Beard & Wil-
son, 2018). Combining these attributes with the willingness 
of people to pay for the skill produces the Japanese concept 
of “Ikagai”, which is the intersection between one’s inter-
ests, abilities, an unmet or underserved want in the world, 
and people’s willingness to pay for the work that the pupil 
does (Kumano, 2018).

This model allows students to reach an optimal vo-
cation for themselves. Courses are imposed on students 
through standardized curricula. The justification is that 
students need to take a variety of course requirements in 
order to provide a well-rounded education. While the stu-
dent has some say in the courses that they take, they choose 
from the options presented to them, and are passive agents 
in a static course structure. Often, a justification presented 
for faculty designing curricula is that if the students were 
to decide, they would just make things extremely easy for 
themselves. While this may hold for the cases in which 
students are not engaged in course content, when there is 
alignment between the skills taught and the student’s inter-
est, students often go well beyond what would be the mere 
requirement for passing, or even passing with honours, 
in a standard class. However, some balance and guidance 
from a teacher/coach is important. While some students 
have a clear and definitive idea what their interests are and 
what their learning journey will look like, many pupils do 
not know their interests or may know their interests but 
have not mapped out a learning journey (Bjørke & Mordal 
Moen, 2020). This process of interesting discovery occurs 
by pupils exploring topics that they are curious about. If 
they are not curious about anything, they can notice this, 
or, with the agreement of the pupil, the teacher can suggest 
topics for them to investigate, based on the coach’s assess-
ment of the pupil’s aptitudes and interests. With interest 
comes greater exploration, and the teacher/coach can be 
extremely helpful here in charting a learning path together 
with the pupil. Increasingly, the availability of information 
means that the teacher is less in this provider role of trans-
mitting information, for this has both limited utilities, and 
their efforts are better directed towards coaching the pupil 
in following their own interests. This need not be restricted 
to any way to learn more, including reading books, watch-
ing educational videos, attending courses (online and in 
person), workshops and seminars, and taking an appren-
ticeship with someone practising the skill at a higher level. 

Here, the environment becomes more entrepreneurial. On 
the demand side, pupils are choosing their own education 
and designing their own “curriculum” and incorporating 
multiple different formats, as opposed to being restricted 
to the standard pedagogical mode of a classroom (Sorgman 
& Parkison,  2008). On the supply side, advanced practi-
tioners and teachers can design workshops and charge fees 
for these. Group workshops often produce more favour-
able economics and can also have the advantage of the 
pupils teaching each other and being able to participate 
in exercises. Smaller workshops or class sizes can also be 
beneficial, as it allows a deep dive into a skill set which may 
not be reached in a classroom with other pupils. Practi-
tioner-teachers may eschew at least a portion of monetary 
remuneration by requesting help from the pupil, who can 
both help with some less advanced aspects of the business 
while learning. Here, as long as there is communication 
and agreement, both parties’ benefit. In some cases, the 
coach or a third party may wish to be at the table when 
the arrangement is made, to ensure that the arrangement 
is fair for both parties. Apprenticing does require effort on 
the part of the mentor, and continuation and enthusiastic 
participation requires that the arrangement be a win-win 
for both parties.

There are numerous benefits to an apprenticeship 
model and project-based learning over traditional edu-
cation (Muehlemann & Wolter,  2014; Wolter & Mühle-
mann, 2015; Kokotsaki et al., 2016). Students graduate with 
very practical skills that are already in demand in the mar-
ketplace, otherwise the apprenticeship mentor would not 
be employed. The pupil may continue to collaborate with 
the mentor for some time afterwards, until they feel confi-
dent and have enough resources to begin on their own. This 
emancipation is the ideal outcome to come from education, 
where the former pupil now has learned everything, they 
need to know to pursue their craft, as well as be paid for it 
enough to continue and to invest in the furthering of their 
education. Furthermore, the former pupil can now take on 
apprentices, which is especially valuable to someone start-
ing out. While they may be less senior than some people, 
pupils learn the business at the early stage, which is the 
stage that they are entering. As the mentor rises in stature 
and competency, he may wish to mentor more advanced 
pupils, and will differentiate in important ways from the 
other practitioners in his industry. This differentiation 
means that the mentor can then teach her own method, as 
she has achieved a level of mastery where her expertise is 
respected. The practitioner can then begin creating educa-
tional products, and these can reach far more people than 
a one-on-one mentorship arrangement can. Furthermore, 
these products intended for a broader audience may intro-
duce interested people to the craft. This view of education 
fundamentally values sharing of knowledge. Many people 
selling educational products online have very high-quali-
ty free content, which they can fund through monetizing 
higher touch products. This allows people the guidance 
they seek in executing their plans.



49

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  10, No. 1

Halma

ENTREPRENEURSHIP IN RESEARCH:  
STUDENTS AT THE FRONTIER

While the intersection of entrepreneurship and scientif-
ic research typically is associated with the valorization of 
the scientific work, it is worth fostering an entrepreneurial 
orientation for scientists to be more capable at self-direct-
ing their own research. There is a transition where an early 
career researcher goes from as a PhD student or postdoc to 
an early faculty position where they are expected to fund 
themselves and define their own project. Here, scientists of-
ten find that the skills they previously learned, do not pre-
pare them for this transition (Haubenstock, n.d.).

Beginning a lab is like starting a business, and the man-
agement is similar. One must deal with hiring and manag-
ing people, spending money, and keeping the venture prof-
itable, while negotiating with the institution, suppliers, and 
generating support for research. While some researchers do 
not wish to learn this, some stay as postdocs, preferring the 
other factors be covered by their lab head. However, this 
limits their effectiveness as well as their own personal and 
professional growth. While some may wish to stay where 
they are due to understandable factors, many postdocs feel 
dissatisfied in the long term, feeling they have not reached 
their potential, and that their compensation is too low. It 
should be said that many postdocs have achieved an elevat-
ed level of technical skill, and it may be their most effective 
position to continue doing this. However, innovation can 
occur here as well. For example, at an elevated level of com-
petency, they can see if they can automate the process or 
teach others in the process. Putting out educational prod-
ucts is a way for a laboratory to provide value to the wid-
er community, as well as to provide a source of incoming 
revenue. Communicating with the public is also necessary; 
scientists are often implored to become “science communi-
cators” and speak to the public, but public engagement in 
science events and discourse is limited (Weingart & Guen-
ther, 2016). About half of scientists have some contact with 
journalists, and 47% of scientists disseminate their research 
through social media (Pew Research Center,  2015). Still, 
given the tenuous relationship between scientists and the 
public, these efforts do not engage the public sufficiently 
(Intemann,  2023). Achieving a challenge-skills balance, 
as pointed out by Mihaly Csikszentmihalyi’s book Flow 
in one’s efforts, is necessary for one to grow in one’s field 
(Csikszentmihalyi, 1990). While someone who is taking on 
a new challenge may feel inadequate to face the challenge, 
at least at first, they do not feel disengaged or like they are 
stagnating. If the challenge-skills balance is chosen well, 
then they will experience rapid growth and learning, and 
at some point, they can look back at having conquered the 
challenge of learning a new skill.

Universities and granting agencies can support their 
academics by granting them autonomy in choosing which 
research directions to take (Jabrane,  2022; Niemczyk & 
Rónay, 2023). Granting agencies may wish to define a pro-
ject, and that is fine. By granting autonomy, trust in the 
capabilities of the researcher is communicated, and the 

researcher has the confidence they need to take on large 
challenges. On the other side, academics who do not rise 
to the challenge should be removed, as they both squander 
resources and set a poor and highly contagious example to 
their peers and students (van Mook et al., 2010). Institu-
tions of teaching and research must prioritize excellence 
and communicate clearly that mediocrity is not allowed so 
long as one carries this affiliation. With this, genuine excel-
lence can develop in institutions, as the culture pushes peo-
ple to be greater, rather than the culture of mediocrity ex-
emplified by bureaucracies and most clearly showcased in 
coffee mugs which say things like “I can’t wait for the week-
end”. Mediocre employees must be removed; they should 
first be given the choice to step up, though this is a gesture, 
as those truly willing would take the first steps themselves. 
If a member of the faculty feels they need help to achieve 
mastery, this can be answered, so long as the impetus and 
onus lies with the faculty member. Nobody is trying to hold 
onto a hiring, when there is an obvious misalignment. Ac-
ademics need to be free to apply for grants and to initiate 
interesting projects, capable of reaching out to unconven-
tional funding sources, and communicating through the 
public via multiple channels. The university can highlight 
examples of excellence in research, communication, and 
practice, and invite those with demonstrable excellence to 
share their knowledge.

Regarding self-development, the university current-
ly focuses almost entirely on mental aspects. While lately 
there are some initiatives towards mental health, these are 
focused on coping strategies and do not provide an authen-
tic experience of mastery and growth. Physical exercise 
should be emphasized, and the university should not sell 
unhealthy food on its campus, as these empirically under-
mine learning and health. The easiest way to adopt change 
is in the cafeterias, which serve as a centralized location to 
serve students and staff. This food should be of high quali-
ty, organic, and unhealthy food, such as soft drinks, should 
not be available (Hakim & Meissen, 2013). Ideally, the food 
should be grown locally, if not right on campus as part of 
practical education in agriculture, horticulture, gardening, 
animal husbandry and culinary arts (Ratcliffe et al., 2011). 
To not engender passivity, the students’ union may take 
charge of the cafeteria to ensure that the requisite functions 
for service are fulfilled, including cleaning (Singapore In-
troduces Daily Cleaning Duties for Students,  2016). Stu-
dents are free to organize it how they wish, but they are 
responsible for its operation. In this model, all parts of the 
day can serve as educational opportunities, and practical 
skills are important to learn. Cooking is one of the most 
important skills that anyone can have, as home cooking is 
associated with greater health outcomes and can provide a 
satisfying social experience and way to connect with others. 
Training students to fund their own research and manage 
their labs is an essential element which is absent from their 
education currently, which emphasizes technical skills. Of-
ten, technical people believe that these skills are “beneath” 
them in some way, as evidenced by their designation as 
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“soft skills”. Communication and people skills are vital to 
having an impact beyond being a technically competent in-
dividual. Additionally, educational experience should teach 
the attributes of taking responsibility, of being self-directed, 

and of intelligent risk taking. Boldness is reprioritized in 
schools, which reward obedience, penalize collaboration, 
maintain that there is one correct answer and approach, 
and punish mistakes (Table 1).

Science as practised Entrepreneurial science

Obedience Respectful challenge
Risk aversion Risk taking
Mono-disciplinary Multidisciplinary
Individual Collaborative
Scarcity Abundance
One correct approach Multiple approaches
Teacher as authority Teacher as mentor
One-way communication Dialogue
Mistakes are to be avoided Mistakes are learning opportunities
Mediocrity Excellence/mastery
Rewarding meekness Rewarding valiant attempts
No standards High yet achievable standards
Implicit denigration of student capabilities Believing students can achieve more
Sees duty as measuring and sorting static capabilities Sees duty as growing dynamic student potential 
Education detached from real world Education for the real world
Highest possible achievement: perfect grade Unlimited upward potential
Prescribed Self-directed
Learning toward narrow test Learning towards project application
Intangible, largely forgotten outcomes Tangible outcome
Teacher does not practice subject Subject teacher is practitioner
Fixed mindset Growth mindset

Table 1. Differences between science as currently practised and entrepreneurial science

Source: author’s original work

The many differences in approaches between entrepre-
neurial education and standard education are highlighted 
in Table 1. Self-directed and project-based learning cre-
ate significant positive benefits on academic achievement 
for the pupils in these programs (Zhang & Ma, 2023). The 
ethos of traditional schooling has been suitable for indus-
trial production; however, it fails to teach the skills and 
mindsets for success in today’s world. One of these most 
important orientations is for pupils to take initiative and 
responsibility for their own learning, which will often 
mean signing up for a course or mentorship opportunity. 
It is even possible for self-directed pupils to advance the 
frontier of a field. Student capabilities, which are underes-
timated and underutilized in current school systems, can 
be better developed by incorporating entrepreneurial ele-
ments in education.

SCIENCE IN THE REAL WORLD:  
THE INTERFACE OF SCIENCE WITH THE PUBLIC

Scientists need to leave the ivory tower and interface with 
the world to gain support for their research (Halma & 
Guetzkow, 2023). The public is no longer willing to support 
nameless research and vague research agendas. The future 
will require researchers to actively sell the public on their 
research and to gain funding through voluntary provision 
of funds, and not government grants which are assumed 

endless. Lower levels of infrastructure costs motivate “ze-
ro-based” thinking in science, meaning that scientists are 
never guaranteed a continuation of their position. While 
the project should be contracted out and funded in advance 
ideally, and the researcher should have time, if they are not 
making progress, it will become apparent as the deadlines 
pass without the accompanying milestones. In this case, 
they may either come back for more support, lower the 
scale of their project, or possibly abandon it altogether. 
Investors from the public must also perform due diligence 
on projects and people, and a percentage will fail. This also 
enables a shift away from institution-supported narratives, 
which has come to the fore when official pronouncements 
about coronavirus and the response, were demonstrably 
wrong, while amateurs made accurate predictions and as-
sessments that are still being confirmed today (Shir-Raz et 
al., 2022; Halma & Guetzkow, 2023).

Entrepreneurship relies less on the opinions of ex-
perts, and the market is the final judge of success. The 
non-entrepreneur looks at the economy and assumes all 
the roles have been filled already, where the entrepreneur 
finds and creates a role for herself. This is a fundamental 
difference, and while the latter is less secure, there is far 
more potential value in people pursuing their own re-
search directions, instead of making incremental improve-
ments suggested by an expert. This is echoed by research 
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showing that as fields become more established, they also 
become less disruptive (Park et al., 2023). Given this find-
ing, researchers emphasize creativity training in science 
(Yanai & Lercher,  2023). Informal and hobbyist science, 
termed “Night Science” by Francois Jacob, is more inter-
disciplinary (Jacob,  1995). In several publications, inter-
disciplinary science is associated with greater impact than 
its monodisciplinary counterparts, as long as the fields are 
sufficiently proximal (Yegros-Yegros  et al.,  2015). Inno-
vation is occurring in the world of bits, while innovation 
in the world of atoms still faces many challenges. While 
technology has putatively improved, improvements in 
real services have not manifested. For example, as medical 
spending increases, there is not a concomitant increase in 
population health quality (Tanne, 2023). Despite the ten-
dency for technological development to drive down costs 
over time, people are increasingly struggling to pay for ne-
cessities (Gooding,  2022). One would imagine that with 
improvements in digital dissemination of lessons, as well 
as freely available tools and lectures, the cost of education 
could see decreases, or the quality could see significant 
improvements. Despite newer technologies, a large scale, 
20-year survey from 1988 to 2008 found no significant 
improvement in undergraduate scientific literacy over the 
time period (Impey et al., 2011). Several thinkers such as 
B. Masters & P. Thiel (2014) have postulated that society 
is currently in a state marked by lower levels of innova-
tion, which echoes other observations of declining rates 
of innovation (Huebner, 2005). Parallel observations in 
economics show declining American business dynamism 
(Akcigit & Ates, 2021).

This would suggest that there is a declining rate of val-
orization from science, or that the current valorization of 
science has a lower impact on people’s lives. One potential 
counter to this trend is the adoption of lean startup meth-
odologies in science (Yordanova, 2022). In the example of 
life sciences, it is estimated that 85% of research funds are 
wasted, which amounts to an estimated $200 billion USD 
in the USA in 2010 (Chalmers & Glasziou,  2009; Macle-
od et al., 2014). Even optimistic estimates making the case 
for science find a startlingly low return on investment for 
publicly funded research and development; estimates for 
the level of National Institutes of Health funding to pro-
duce a single patent range from $4.3 million to $40 million 
(Kalutkiewicz & Ehman, 2014; Azoulay et al., 2019). With-
in academic economics literature, the value of public in-
vestment in research and development (R&D) is equivocal, 
despite this being the primary justification for the public 
funding of research (Toole, 2012; Yin et al., 2022). In the 
USA, the current research funding environment emerges 
out of the Vannevar Bush era, which prioritized funding 
both applied and basic science, and importantly, established 
science as a permanent institution under governmental ae-
gis (Miri, 2021). This established a permanent role for the 
government to guide the technological development of the 
nation and an associated bureaucracy to enable research 
deemed in the public interest. While the current funding 

system possesses some market mechanisms such as fund-
ing competitions, still, the system possesses characteristics 
of central planning, with all the attendant inefficiencies that 
that carries (Stringham, 2001).

This discussion of wide-scale inefficiencies calls for 
entrepreneurial science to be instantiated not only at the 
level of the individual scientist, but that it permeates the 
current systems for scientific knowledge production. Little 
literature exists on the explicit comparison between pub-
lic funding models for science vs. private funding models, 
though the analogy of industrial R&D exists. The associa-
tion between private R&D expenditures and the number 
of patents is positive, while there is no association between 
governmental R&D expenditures and the number of pat-
ents (Paula & Silva,  2021). The major difference between 
private and governmental R&D is that private R&D is con-
strained by the need for the firm to be profitable, which 
usually leads to them addressing a consumer need. Lev-
els of private R&D funding are disciplined by the market, 
whereas governmental R&D investment has a less pressing 
need to address a consumer need and is more insulated 
from market forces. This work suggests that the introduc-
tion of market mechanisms into research can increase the 
level of innovation, as parametrized by the number of pat-
ents issued. Increasingly, scientists are asked to weigh in on 
issues which affect the public without being accountable 
to the public. For example, during the Covid-19 pandem-
ic, views dissenting from public policy were denounced as 
anti-science (Bozeman,  2022; Shir-Raz  et al.,  2022; Har-
ambam & Voss, 2023). While some suppositions from the 
opposition were outlandish, others gained credibility, such 
as the possible laboratory origin of Covid-19, the equivocal 
effectiveness of masks (Jefferson et al., 2023), and the dan-
gers associated with mRNA vaccination (Piché-Renaud et 
al.,  2023; Looi,  2023). Surveys show the public desires a 
greater level of transparency and accountability in scientific 
research (Funk, 2021).

Science which interfaces with the public and public 
(i.e. market) needs is more likely to produce a novel and 
useful innovation, which may be a patent. Insulation of 
science from public engagement and market discipline is 
deleterious to the institution of science, as it can breed both 
distrust from the public, or irrelevance, as exemplified by 
the negligible contribution of governmental R&D to the 
patent productivity of a nation (Paula & Silva, 2021; Halma 
& Guetzkow, 2023). A current source of tension between 
science and the public is the perception that research and 
education are squandering limited funds, and scientists are 
in turn “insulated” from the same market that most people 
live in. This critique is not baseless, as much of scientific 
research is of dubious value, given its low citation rate. It 
is important that, if science is to depend on public funds, 
that it ultimately be accountable by public audit into the 
value of the research and the allocation of resources. In a 
healthy and mutual beneficial relationship between science 
and the public; the public believes that it is receiving an ad-
equate return on investment through the value generated 
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by scientific research, and valuable work by scientists is ad-
equately supported. A restoration of scientific accountabil-
ity to the public pays great dividends for social cohesion, 
and market mechanisms enable limited resources to be 
allocated towards scientific projects. Institutional science 
has relied on large public subsidies, and the value of public 
investment is controversial. Science needs to be oriented 
towards providing value.

CONCLUSIONS
Higher education is currently in the midst of a crisis of le-
gitimacy, with its student/customer base less willing to pay 
the premium prices associated with university education. 
Increasing competition from online course providers, and 
improvements in online course quality, challenge the effec-
tive monopoly that universities have exerted on specialized 
knowledge and training. Online education is usually much 
more affordable, and often free, making it accessible across 
the world. These knowledge dissemination methods are 
likely to expand access for low income people, while estab-
lished universities suffer from bloat in their expenditures. 
Increasingly, training will be learner directed and project 
based, as several lines of evidence demonstrate that these 
techniques manifest improvements in the student experi-
ence. Similar trends exist in primary and secondary educa-
tion, as interest rekindles in homeschooling and alternative 
forms of education, such as Waldorf or Montessori schools.

Empowering the entrepreneur in each scientist is an 
important and vital task with wide-ranging implications. 
It is also possible, requiring a new school system, which 
has been made far more tractable through advances in on-
line education delivery. Once certification and accredita-
tion are made robust, alternatives will be able to compete 
against existing schools; both in terms of the educational 
experience and the subsequent value of the diploma. Em-
ployability and value of the credential in the marketplace 
will eventually come to favour the higher value credential, 
which will be the current alternative, given some time to 
grow and demonstrate its value. Science currently faces a 
crisis in legitimacy, as a sceptical and wary public are less 
trusting of institutionalized science. The means to address 

this is through public-interfacing science, which also has 
significant correlates with the entrepreneurial need to in-
terface with market opinion. While scientists have a duty 
to remain in integrity, which means not merely telling the 
public what they want to hear, they should be open to pre-
senting their science and recommendations for the public. 
Instilling an entrepreneurial ethos in science is important 
to keep it grounded in pragmatism, and will make for more 
efficacious use of limited research funds. The adoption of a 
more entrepreneurial mindset in science will provide many 
knock-on benefits in the trust between the public and sci-
entists, while removing unnecessary expenditures forms 
the public purse, as these sectors will surely see a contrac-
tion. Entrepreneurial education is not only future-proof, 
but it welcomes the future by creating it. Further research 
requires discovery of efficient implementation, and the fac-
tors which predispose pupils, as well as educators, towards 
success in a more entrepreneurial educational environ-
ment. While metrics such as income, skill level, and grades 
can measure student progress, research on the impacts of 
differences in implementation can be better understood. 
For example, there may be cultural differences by geogra-
phy, such as the urban/rural divide, which can influence the 
success of such a system. Additionally, further work can be 
performed to adapt the curriculum and teaching approach 
to a skill set specifically. In conclusion, entrepreneurial ap-
proaches to education are potentially transformative, and 
obviate many of the societal crises affecting science and ed-
ucation. Entrepreneurial focuses on education can poten-
tially improve the pupil experience and increase the quality 
of their education. These approaches should be explored 
for any educator who values the experience of their pupils.

ACKNOWLEDGEMENTS
This work is for those renegades who have been part of this 
movement without even realizing it, and those who still 
dream.

CONFLICT OF INTEREST
The study’s author, Matthew Thomas J. Halma, declares no 
conflicts of interest.

References 
[1]	 Akcigit, U., & Ates, S.T. (2021). Ten facts on declining business dynamism and lessons from endogenous growth 

theory. American Economic Journal: Macroeconomics, 13(1), 257-298. doi: 10.1257/mac.20180449.
[2]	 Azoulay, P., Li, D., Zivin, J.S.G., & Sampat, B.N. (2019). Public R&d investments and private-sector patenting: Evidence 

from NIH funding rules. The Review of Economic Studies, 86(1), 117-152. doi: 10.1093/restud/rdy034.
[3]	 Beard, C., & Wilson, J.P. (2018). Experiential learning: A practical guide for training, coaching and education. London: 

Kogan Page Publishers.
[4]	 Bjørke, L., & Mordal Moen, K. (2020). Cooperative learning in physical education: A study of students’  

learning journey over 24 lessons. Physical Education and Sport Pedagogy, 25(6), 600-612. doi:  10.1080/ 
17408989.2020.1761955.

[5]	 Bleemer, Z., Brown, M., Lee, D., Strair, K., & van der Klaauw, W. (2021). Echoes of rising tuition in students’ 
borrowing, educational attainment, and homeownership in post-recession America. Journal of Urban Economics, 122,  
article number 103298. doi: 10.1016/j.jue.2020.103298.

[6]	 Bozeman, B. (2022). Use of science in public policy: Lessons from the COVID-19 pandemic efforts to “Follow the 
Science”. Science and Public Policy, 49(5), 806-817. doi: 10.1093/scipol/scac026.

https://www.aeaweb.org/articles?id=10.1257/mac.20180449
https://academic.oup.com/restud/article-abstract/86/1/117/5038510?redirectedFrom=fulltext
http://dspace.vnbrims.org:13000/xmlui/bitstream/handle/123456789/4267/Experiential%20Learning%20A%20Handbook%20for%20Education%2C%20Training%20and%20Coaching.pdf?sequence=1&isAllowed=y
https://www.tandfonline.com/doi/full/10.1080/17408989.2020.1761955
https://www.tandfonline.com/doi/full/10.1080/17408989.2020.1761955
https://doi.org/10.1016/j.jue.2020.103298
https://doi.org/10.1093/scipol/scac026


53

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  10, No. 1

Halma

[7]	 Brookfield, S.D. (2009). Self-directed learning. In International handbook of education for the changing world of work: 
Bridging academic and vocational learning (pp. 2615-2627). Berlin: Springer.

[8]	 Carnevale, A.P., Fasules, M.L., & Peltier Campbell, K. (2020). Workplace basic: The competencies employers want. 
Retrieved from https://theqacommons.org/wp-content/uploads/2020/11/2020-Workplace-Basics-The-Competen-
cies-Employers-Want-Georgetown-CEW.pdf.

[9]	 Chakraborty, P., Mittal, P., Gupta, M.S., Yadav, S., & Arora, A. (2021). Opinion of students on online education during 
the COVID-19 pandemic. Human Behavior and Emerging Technologies, 3(3), 357-365. doi: 10.1002/hbe2.240.

[10]	Chalmers, I., & Glasziou, P. (2009). Avoidable waste in the production and reporting of research evidence. The Lancet, 
374(9683), 86-89. doi: 10.1016/S0140-6736(09)60329-9.

[11]	Chirikov, I., Semenova, T., Maloshonok, N., Bettinger, E., & Kizilcec, R.F. (2020). Online education platforms 
scale college STEM instruction with equivalent learning outcomes at lower cost. Science Advances, 6(15), article 
number eaay5324.

[12]	Csikszentmihalyi, M. (1990). Flow: the psychology of optimal experience. New York: Harper & Row.
[13]	Digest of Education Statistics. (2023). Retrieved from https://nces.ed.gov/programs/digest/d22/tables/dt22_330. 

10.asp.
[14]	Funk, C. (2021). What the public really thinks about scientists: Surveys show a desire for greater transparency  

and accountability in research. American Scientist, 109(4), 196-198. doi: 10.1511/2021.109.4.196.
[15]	Gooding, P. (2022). Consumer price inflation, UK: May 2022. Office for National Statistics. Retrieved from  

https://www.ons.gov.uk/economy/inflationandpriceindices/bulletins/consumerpriceinflation/may2022.
[16]	Gorzycki, M., Howard, P., Allen, D., Desa, G., & Rosegard, E. (2016). An exploration of academic reading proficiency 

at the university level: A cross-sectional study of 848 undergraduates. Literacy Research and Instruction, 55(2),  
142-162. doi: 10.1080/19388071.2015.1133738.

[17]	Hakim, S.M., & Meissen, G. (2013). Increasing consumption of fruits and vegetables in the school cafeteria: The 
influence of active choice. Journal of Health Care for the Poor and Underserved, 24(2), 145-157. doi:  10.1353/
hpu.2013.0109.

[18]	Haleem, A., Javaid, M., Qadri, M.A., & Suman, R. (2022). Understanding the role of digital technologies in education: 
A review. Sustainable Operations and Computers, 3, 275-285. doi: 10.1016/j.susoc.2022.05.004.

[19]	Halma, M.T.J., & Guetzkow, J. (2023). Public health needs the public trust: A pandemic retrospective. BioMed, 3(2), 
256-271. doi: 10.3390/biomed3020023.

[20]	Hanson, M. (2023). Average student loan debt. Education Data Initiative. Retrieved from https://educationdata.org/
student-loan-debt-statistics. 

[21]	Harambam, J., & Voss, E. (2023). The Corona truth wars: Epistemic disputes and societal conflicts around a  
pandemic – an introduction to the special issue. Minerva, 61(3), 299-313. doi: 10.1007/s11024-023-09511-1.

[22]	Haubenstock, K.T., Lawrence, J., & Haubenstock, L. (n.d.). Soft skills in the life sciences. Scientific American Blog 
Network. Retrieved from https://blogs.scientificamerican.com/observations/soft-skills-in-the-life-sciences/.

[23]	Huebner, J. (2005). A possible declining trend for worldwide innovation. Technological Forecasting and Social  
Change, 72(8), 980-986. doi: 10.1016/j.techfore.2005.01.003.

[24]	 Impey, C., Buxner, S., Antonellis, J., Johnson, E., & King, C. (2011). A twenty-year survey of science literacy among 
college undergraduates. Journal of College Science Teaching, 40(4), 31-37. doi: 10.2505/3/jcst11_040_04.

[25]	 Intemann, K. (2023). Science communication and public trust in science. Interdisciplinary Science Reviews, 48(2), 
350-365. doi: 10.1080/03080188.2022.2152244.

[26]	 Jabrane, L. (2022). Individual excellence funding: Effects on research autonomy and the creation of protected spaces. 
Humanities and Social Sciences Communications, 9(382). doi: 10.1057/s41599-022-01404-0.

[27]	 Jacob, F. (1995). The statue within: An autobiography. New York: Cold Spring Harbor Laboratory Press.
[28]	 Jefferson, T., et al. (2023). Physical interventions to interrupt or reduce the spread of respiratory viruses. Cochrane 

Database of Systematic Reviews, 1. doi: 10.1002/14651858.CD006207.pub6.
[29]	 Johnson, V.E. (2006). Grade inflation: A crisis in college education. New York: Springer-Verlag.
[30]	Kalutkiewicz, M.J., & Ehman, R.L. (2014). Patents as proxies: NIH hubs of innovation. Nature Biotechnology, 32(6), 

536-537. doi: 10.1038/nbt.2917.
[31]	Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the literature. Improving Schools, 

19(3), 267-277. doi: 10.1177/1365480216659.
[32]	Kumano, M. (2018). On the concept of well-being in Japan: Feeling shiawase as hedonic well-being and feeling ikigai 

as eudaimonic well-being. Applied Research in Quality of Life, 13, 419-433. doi: 10.1007/S11482-017-9532-9.
[33]	Lee, S., Barker, T., & Kumar, V.S. (2016). Effectiveness of a learner-directed model for e-learning. Journal of  

Educational Technology & Society, 19(3), 221-233.
[34]	Levanon, G. (2022). U.S. Labor Market Outlook November 2022. Retrieved from https://www.burningglassinstitute.

org/research/us-labor-market-outlook-november-2022.

https://unevoc.unesco.org/home/UNEVOC+International+Handbook+of+Education+for+the+Changing+World+of+Work
https://unevoc.unesco.org/home/UNEVOC+International+Handbook+of+Education+for+the+Changing+World+of+Work
https://theqacommons.org/wp-content/uploads/2020/11/2020-Workplace-Basics-The-Competencies-Employers-Want-Georgetown-CEW.pdf
https://theqacommons.org/wp-content/uploads/2020/11/2020-Workplace-Basics-The-Competencies-Employers-Want-Georgetown-CEW.pdf
https://doi.org/10.1002/hbe2.240
https://doi.org/10.1016/S0140-6736(09)60329-9
https://www.science.org/doi/pdf/10.1126/sciadv.aay5324
https://www.science.org/doi/pdf/10.1126/sciadv.aay5324
https://search.worldcat.org/title/flow-the-psychology-of-optimal-experience/oclc/20392741
https://nces.ed.gov/programs/digest/d22/tables/dt22_330.10.asp
https://nces.ed.gov/programs/digest/d22/tables/dt22_330.10.asp
https://www.americanscientist.org/article/what-the-public-really-thinks-about-scientists
https://www.ons.gov.uk/economy/inflationandpriceindices/bulletins/consumerpriceinflation/may2022
https://www.tandfonline.com/doi/full/10.1080/19388071.2015.1133738
https://pubmed.ncbi.nlm.nih.gov/23727971/
https://pubmed.ncbi.nlm.nih.gov/23727971/
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.3390/biomed3020023
https://educationdata.org/student-loan-debt-statistics
https://educationdata.org/student-loan-debt-statistics
https://doi.org/10.1007/s11024-023-09511-1
https://blogs.scientificamerican.com/observations/soft-skills-in-the-life-sciences/
https://doi.org/10.1016/j.techfore.2005.01.003
https://doi.org/10.2505/3/jcst11_040_04
https://www.tandfonline.com/doi/full/10.1080/03080188.2022.2152244
https://doi.org/10.1057/s41599-022-01404-0
https://www.cshlpress.com/default.tpl?cart=1705401555623112208&fromlink=T&linkaction=full&linksortby=oop_title&--eqSKUdatarq=296
https://doi.org/10.1002/14651858.CD006207.pub6
https://doi.org/10.1038/nbt.2917
https://journals.sagepub.com/doi/full/10.1177/1365480216659733
https://www.semanticscholar.org/paper/On-the-Concept-of-Well-Being-in-Japan%3A-Feeling-as-Kumano/736ac2db7bfd9008ac4e390496cce2d7bf87e08c
https://www.jstor.org/stable/jeductechsoci.19.3.221
https://www.burningglassinstitute.org/research/us-labor-market-outlook-november-2022
https://www.burningglassinstitute.org/research/us-labor-market-outlook-november-2022


54

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  10, No. 1

The entrepreneurial revolution in science research and education

[35]	Lillard, A., & Else-Quest, N. (2006). Evaluating montessori education. Science, 313(5795), 1893-1894. doi: 10.1126/
science.1132362.

[36]	Looi, M.-K. (2023). Did Covid-19 come from a lab leak in China? BMJ, 382, article number p1556. doi: 10.1136/bmj.
p1556.

[37]	Macleod, M.R., et al. (2014). Biomedical research: Increasing value, reducing waste. The Lancet, 383(9912), 101-104. 
doi: 10.1016/S0140-6736(13)62329-6.

[38]	Marken, S. (2019). Half in U.S. now consider college education very important. Retrieved from https://www.gallup.
com/education/272228/half-consider-college-education-important.aspx.

[39]	Masters, B., & Thiel, P. (2014). Zero to one: Notes on startups, or how to build the future. New York: Penguin Random 
House Company.

[40]	Miri, J. (2021). The fall of vannevar bush: The forgotten war for control of science policy in postwar America. Historical 
Studies in the Natural Sciences, 51(4), 507-541. doi: 10.1525/hsns.2021.51.4.507.

[41]	Muehlemann, S., & Wolter, S.C. (2014). Return on investment of apprenticeship systems for enterprises: Evidence 
from cost-benefit analyses. IZA Journal of Labor Policy, 3, 1-22. doi: 10.1186/2193-9004-3-25.

[42]	National Center for Education Statistics. (2022).  Retrieved from https://nces.ed.gov/programs/digest/d22/tables/
dt22_303.70.asp.

[43]	Niemczyk, E.K., & Rónay, Z. (2023). Roles, requirements and autonomy of academic researchers. Higher Education 
Quarterly, 77(2), 327-341. doi: 10.1111/hequ.12403.

[44]	Park, M., Leahey, E., & Funk, R.J. (2023). Papers and patents are becoming less disruptive over time. Nature, 613, 138-
144.  doi: 10.1038/s41586-022-05543-x.

[45]	Paula, F. de O., & Silva, J.F.d. (2021). R&D spending and patents: Levers of national development. Innovation & 
Management Review, 18(2), 175-191. doi: 10.1108/INMR-11-2019-0142.

[46]	Pew Research Center. (2015). How scientists engage the public. Retrieved from  https://www.pewresearch.org/
science/2015/02/15/how-scientists-engage-public/.

[47]	Piché-Renaud, P.-P., Morris, S.K., & Top, K.A. (2023). A narrative review of vaccine pharmacovigilance during mass 
vaccination campaigns: Focus on myocarditis and pericarditis after COVID-19 mRNA vaccination. British Journal of 
Clinical Pharmacology, 89(3), 967-981. doi: 10.1111/bcp.15625.

[48]	Ratcliffe, M.M., Merrigan, K.A., Rogers, B.L., & Goldberg, J.P. (2011). The effects of school garden experiences on 
middle school-aged students’ knowledge, attitudes, and behaviors associated with vegetable consumption. Health 
Promotion Practice, 12(1), 36-43. doi: 10.1177/1524839909349182.

[49]	Shir-Raz, Y., Elisha, E., Martin, B., Ronel, N., & Guetzkow, J. (2016). Singapore introduces daily cleaning duties for 
students. BBC News. Retrieved from https://www.bbc.com/news/blogs-news-from-elsewhere-35661412.

[50]	Sorgman, M., & Parkison, K. (2008). The future is now: Preparing K-12 teachers and students for an entrepreneurial 
society. Journal of Entrepreneurship Education, 11, 75-86.

[51]	Stehlik, T. (2019). Steiner education: The growth of a worldwide movement. In T. Stehlik (Ed.), Waldorf schools and 
the history of Steiner education: An international view of 100 years (pp.  67-93). New York: Springer International 
Publishing. doi: 10.1007/978-3-030-31631-0_4.

[52]	Stringham, E.P. (2001). Kaldor-Hicks efficiency and the problem of central planning. Quarterly Journal of Austrian 
Economics, 4(2), 41-50.

[53]	Tanne, J.H. (2023). US spends more than twice as much on health as similar countries for worse outcomes, finds 
report. BMJ, 383, article number p2340. doi: 10.1136/bmj.p2340.

[54]	Toole, A.A. (2012). The impact of public basic research on industrial innovation: Evidence from the pharmaceutical 
industry. Research Policy, 41(1), 1-12. doi: 10.1016/j.respol.2011.06.004.

[55]	Valverde-Berrocoso, J., Garrido-Arroyo, M. del C., Burgos-Videla, C., & Morales-Cevallos, M.B. (2020). Trends 
in educational research about e-learning: A systematic literature review (2009-2018). Sustainability, 12(12), article 
number 5153. doi: 10.3390/su12125153.

[56]	van Mook, W.N., et al. (2010). Bad apples spoil the barrel: Addressing unprofessional behaviour. Medical Teacher, 
32(11), 891-898. doi: 10.3109/0142159X.2010.497823.

[57]	van Nieuwerburgh, C., & Barr, M. (2017). Coaching in education. The SAGE handbook of coaching. London: Routledge. 
[58]	Weingart, P., & Guenther, L. (2016). Science communication and the issue of trust. Journal of Science Communication, 

15(05), article number C01. doi: 10.22323/2.15050301.
[59]	Wolter, S.C., & Mühlemann, S. (2015). Apprenticeship training in Spain  – a cost effective model for firms. 

doi: 10.11586/2016011.
[60]	Yanai, I., & Lercher, M.J. (2023). Make science disruptive again. Nature Biotechnology, 41, 450-451. doi:  10.1038/

s41587-023-01736-5.

https://www.science.org/doi/10.1126/science.1132362
https://www.science.org/doi/10.1126/science.1132362
https://doi.org/10.1136/bmj.p1556
https://doi.org/10.1136/bmj.p1556
https://doi.org/10.1016/S0140-6736(13)62329-6
https://www.gallup.com/education/272228/half-consider-college-education-important.aspx
https://www.gallup.com/education/272228/half-consider-college-education-important.aspx
https://morfene.com/021.pdf
https://doi.org/10.1525/hsns.2021.51.4.507
https://nces.ed.gov/programs/digest/d22/tables/dt22_303.70.asp
https://nces.ed.gov/programs/digest/d22/tables/dt22_303.70.asp
https://doi.org/10.1111/hequ.12403
https://doi.org/10.1038/s41586-022-05543-x
https://doi.org/10.1108/INMR-11-2019-0142
https://www.pewresearch.org/science/2015/02/15/how-scientists-engage-public/
https://www.pewresearch.org/science/2015/02/15/how-scientists-engage-public/
https://doi.org/10.1111/bcp.15625
https://www.kohalacenter.org/HISGN/pdf/HPP_2011_MMR_Sample1.pdf
https://www.bbc.com/news/blogs-news-from-elsewhere-35661412
https://www.abacademies.org/articles/jeevol112008.pdf
https://www.abacademies.org/articles/jeevol112008.pdf
https://doi.org/10.1007/978-3-030-31631-0_4
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1676256
https://doi.org/10.1136/bmj.p2340
https://doi.org/10.1016/j.respol.2011.06.004
https://doi.org/10.3390/su12125153
https://pubmed.ncbi.nlm.nih.gov/21039099/
https://www.routledge.com/Coaching-in-Education-Getting-Better-Results-for-Students-Educators-and/van-Nieuwerburgh/p/book/9781780490793
https://jcom.sissa.it/article/pubid/JCOM_1505_2016_C01/
https://www.bertelsmann-stiftung.de/fileadmin/files/BSt/Publikationen/GrauePublikationen/LL_GP_cost_benefit_study_EN_FINAL1.pdf
https://doi.org/10.1038/s41587-023-01736-5
https://doi.org/10.1038/s41587-023-01736-5


55

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol.  10, No. 1

Halma

[61]	Yegros-Yegros, A., Rafols, I., & D’Este, P. (2015). Does interdisciplinary research lead to higher citation impact? The 
different effect of proximal and distal interdisciplinarity. Plos One, 10(8), article number e0135095. doi:  10.1371/
journal.pone.0135095.

[62]	Yin, Y., Dong, Y., Wang, K., Wang, D., & Jones, B.F. (2022). Public use and public funding of science. Nature Human 
Behaviour, 6(10), 1344-1350. doi: 10.1038/s41562-022-01397-5\.

[63]	Yordanova, Z. (2022). Lean startup as a project management method in science organizations. In M. Botto-Tobar, 
S. Montes León, P. Torres-Carrión, M. Zambrano Vizuete, & B. Durakovic (Eds.), Applied echnologies (pp. 165-175). 
Berlin: Springer. doi: 10.1007/978-3-031-03884-6_12.

[64]	Zhang, L., & Ma, Y. (2023). A study of the impact of project-based learning on student learning effects: A meta-
analysis study. Frontiers in Psychology, 14, article number 1202728. doi: 10.3389/fpsyg.2023.1202728.

Метью Халма
Здобувач ступеня доктора філософії
Амстердамський вільний університет
1081 HV, вул. Де Болелан, 1081, м. Амстердам, Нідерланди
Магістр ділового адміністрування
Фундація Інституту адміністрації
01419-002, вул. Аламеда Сантос, 1293, м. Сан-Паулу, Бразилія
https://orcid.org/0000-0003-2487-0636

Підприємницька революція в наукових дослідженнях та освіті

Анотація. Існують значні проблеми із залученням студентів та дослідників як до навчання, так і до наукових 
досліджень, і один з факторів, що призводять до такої ситуації, це брак автономії, з яким стикається кожна людина. 
Ця робота окреслює новий шлях, на якому студенти та дослідники можуть вільно розвивати власні інтереси, а 
роль викладача або університету полягає в тому, щоб підтримувати й направляти їх. Ця стаття – наративний 
огляд, у якому розглядалися виклики, з якими стикається освітня галузь і те, як їх можна вирішити за допомогою 
підприємницької освіти під керівництвом студентів, яка може реалізуватися в режимі онлайн. У статті вивчено 
наслідки автономії учнів і представлено альтернативні моделі навчання, які можуть бути реалізовані недорого і 
бути корисними незалежно від самого освітнього процесу. Учнівство, самокерована та проектна педагогіка надає 
учням навички, необхідні для досягнення успіху в сучасному світі, суттєво відрізняючись від стандартної освіти, 
актуальність якої для роботодавців знижується. Тоді як наукові установи стикаються з кризою інновацій та 
пов'язаною з нею кризою суспільної довіри, підприємницька освіта є засобом вирішення цих проблем. Ці зміни 
мають наслідки на інституційному рівні, а також для відносин між наукою та суспільством. Під час бюджетних 
криз, як правило, відбувається скорочення обсягів фінансування підприємницької освіти. Робота надає дорожню 
карту того, як навчальні заклади можуть адаптуватися до кардинальних змін, що відбуваються з онлайн-освітою, 
а також консультує нових абітурієнтів щодо найкращих практик

Ключові слова: підприємництво в освіті; природничо-наукова освіта; науково-дослідницьке середовище; 
педагогіка; проєктна освіта
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