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Abstract: The National Agricultural Higher Education Project (NAHEP) was

made by the Indian Council of Agricultural Research (ICAR) and the World
Bank to improve higher education in agriculture in India. In the long run, this
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will allow farmers to have a better schooling system. The current study was
done at national meetings with people from seven State Agricultural
Universities (SAUs) across India, as well as people from business and
academia. The goal was to improve ‘collaboration between academia and
industry’ by bringing these groups together better. Based on the comments of
199 people from both school and business, the study shows that colleges and
businesses need to join right away (p <0.001). People think that these links
will help higher education get better over time. Academic institutions think that
these kinds of connections help students by making them more employable,
giving them business skills, and giving them cash help.

Keywords: academia; industry; collaboration; sustainable agricultural
education; linkage; policy.
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1 Introduction

Because of the learning factory (LF), more people all over the world are going to college.
It believes that study should be used in real life. LF can take abstract thoughts about
learning and turn them into virtual learning. This can then be turned into real learning
through processes of adaptation and accommodation (Wagner et al., 2015; Ali et al,,
2022). Also, it tries to bring business into the classroom to help students find their hidden
hard and soft skills (Baloch et al., 2020; Centea et al., 2019). Because it gives students a
place to talk about their thoughts and ideas, LF also pushes them to be curious, come up
with new ideas, and learn on their own. This can lead to inventions and new ways of
doing things. It also helps students learn how to think for themselves, which makes them
more likely to be leaders (Ahmad et al., 2022; Al-Hussaini et al., 2019; Qinhua et al.,
2022).

Its name comes from the words ‘learning’ and ‘factory’, and it includes all the parts,
processes, and ways that people learn things at school and in real life (Tisch et al., 2015).
It encourages trying new things and coming up with new ideas by combining academic
information with real-world skills (Qinhua et al., 2022; Azadivar and Kramer, 2007). LF
also refers to a place where students can use all the tools that help them learn in a
constantly changing way (Enke et al., 2018). Some experts on the left say that LF is
‘bringing business to the classroom’.

For a very long time, people have talked about how to teach and learn using phrases
like ‘learning by doing’, ‘experimental learning’, and ‘field learning’ (Wagner et al.,
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2015; Tisch et al. 2015, Lamancusa et al., 1997). It’s not clear where LF came from
because of this. But ‘LF’ was not used until 1994. Dlouha et al. (2013) did another study
that says LF needs new technology, chiefly IT. With the help of IT, ‘learning networks’
can be made that can reach more people and make use of the skills of all kinds of
knowledge workers. To create a ‘learning society’ or ‘knowledge society’, these
networks can be used in official, informal, and not-so-formal ways (Qinhua et al., 2022;
Tisch et al., 2015; Dlouha et al., 2013; Abele et al., 2017).

Figure 1 shows that the manufacturing industry has constantly made small amounts of
money for emerging countries like Bangladesh, Pakistan, Vietnam, Thailand, and
Indonesia. This is because these countries have a lot of human resources (65% of the
working population), but their manufacturing sector’s GDP share dropped from 14.8% in
2008 to 12.1% in 2018. The main reason is that they have not reached their full ability
yet.

In the same way, most Asian countries do not base their education on test scores. If
you finish in a soft or professional area in a developing country, you have to start from
scratch when you look for a job. Studies also show that only 15% to 20% of
what students learn in school is useful in the real world. Because of this, there is an
urgent need to switch to competency-based education. The main question this study tried
to answer was, ‘What effect does the LF have on long-term social and educational
growth?’

Figure 1 GDP comes from the manufacturing sector (%) (see online version for colours)
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2 Enablers of knowledge management

Higher education institutions need knowledge management (KM) to find, build, control,
and share their intellectual wealth in the best way possible (Fullwood et al., 2013). This
encourages new ideas, makes study and training better, and eventually helps the school
reach its goals. There are, however, some problems with higher education institutions
(HEIs) using KM models because their knowledge assets are not visible like those of
private businesses. In HEIs, research gives us useful information about the main things
that make KM possible. These drivers can be roughly put into the following groups.

2.1 Human resources and cultural enablers

Staff with the right skills and experience are necessary for creating and sharing
information. This can be made even better by using good human resource management
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(HRM) techniques. For instance, a university could teach its teachers and staff how to
share information and work together through training programs (Devi Ramachandran et
al., 2013). Modern organisational study is mostly interested in how methods in HRM
affect the level of development in knowledge management (KM). Some HRM practices,
like training and development, may have negative effects on KM growth, while
recruitment and pay may have good effects.

Communities of practice, or CoPs, are groups of people who share their knowledge
and help each other learn. A CoP could be made up of staff members from the
engineering school who work together on study projects, for instance. Faculty members
from many fields, especially engineering schools, know how important it is to build
community beyond the limits of a standard course.

2.2 Technological enablers

In the end, digital learning tools have a big effect on how and why college students learn,
which in turn has an effect on their information growth (Lang, 2001). Students who use
educational apps and virtual classes are more likely to be motivated and learn more.
Digital teamwork tools also make it easy for people to share information both ways,
which encourages ongoing learning and connects education and business.

But for integration to work, teachers need ongoing training and support to use
technology in the classroom effectively. This shows how important it is to understand
technology and how it can help students do better in school.

The use of technology in teaching and learning, especially in the life sciences, has
been shown to improve students’ academic performance and drive, which in turn helps
them learn important skills and abilities (Gray and Meister, 2003). Using technology in
school management also affects how the community is involved, which improves the
learning setting as a whole.

In higher education schools, academic libraries are very important in causing the
digital shift that changes how people teach, learn, and do study. ICT improves knowledge
management by giving people ways to work together and share their information. For
instance, the University of Michigan Digital Library Program has been very important in
improving the creation of digital material and the campus’s information infrastructure.
This project has greatly increased access to internet information sources, which has made
study and learning more useful. Plus, new projects like the Interactive Reference
Assistance (IRA) project have changed library services by providing virtual help and
removing physical obstacles to getting to resources (Villar et al., 2014). Also, projects
like the Library as Research Lab Project encourage graduate students, academic
librarians, and information science professors to work together. This speeds up research
and uncovers hidden knowledge in information studies.

2.3 Structural and resource enablers

The organisational structure changes how information is made, shared, and used, which is
good for knowledge management (KM). How small and medium-sized businesses in
Malaysia use technology and how they are set up are important parts of their knowledge
management (KM). The attitude of the business focuses on sharing and protecting
information. In Chinese small and medium-sized businesses, the way they are organised —
especially how they specialise and centralise — is a big part of how they encourage both
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incoming and outgoing open innovation. A formalised organisational framework and an
organisation’s culture both have good effects on the flow of knowledge, which improves
job performance.

2.4 Behavioural enablers

Sharing, distributing, reusing, and saving information is another important part of
academic knowledge management that institutional libraries play. These repositories help
both scientific and practical areas. It is possible to improve the quality of material in
electronic libraries by evaluating knowledge. This can help organisations share, reuse,
and learn knowledge. The goal of proposals for basic functions in learning object libraries
is to make it easier for people in web-based educational groups to create, share, and use
information.

3 Materials and methods

3.1 Conceptual framework

Academy sizes have grown a lot in the last 20 years. In this modern age, businesses have
to follow an idea that adapts to the market in order to stay in business. Figure 2 shows our
idea for how education and business can work together to help each other grow in a way
that is sustainable. The study questions are also part of this structure.

Figure 2 Conceptual framework of academia—industry linkages for sustainable education and
opportunities in agricultural higher education (see online version for colours)
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3.2 Sampling plan and data collection

To get the information needed for the study, a stratified random sample plan was used.
Based on agricultural and natural zones, the country was split into seven levels, each with
its own set of states and union territories. Except for Goa, people from all 50 states and
union regions were there. The people who were asked to join the training were picked at
random from each group.

Table 1 shows how the responses were split up by gender and by industry. People
were asked what they thought about the need for universities and companies to work
together to improve the level of higher education in agriculture. A Likert scale with
values from 1 (not at all) to 5 (significantly) was used. The poll also asked how links
could raise the level of AHE. People were given a Likert scale to use to rate how
important they thought ties were between academics and business and between
academics.

Table 1 Gender-wise and sector-wise distribution of the respondents
Category Male Female Total
Academia 140 28 168
Industry 31 00 31
Total 171 28 199

3.3 Statistical analysis

Statistical methods were used to look at the information gathered from the surveys. It was
worked out what percentage of answers there were for each point on the Likert scale.
Accordingly, detailed statistical studies were done on the categorical answers. This test
works best with categorical and numerical data. A method called polychoric correlation
was used to find the correlations between the areas that needed to be linked. It estimates
the correlation between two theorised, normally distributed, continuous hidden variables
from two observed ordinal variables.

4 Statistics

4.1 These are descriptive statistics, the multicollinearity test, and the
correlation analysis

An overview of the main study factors at both the person and group levels can be seen in
Table 2. It also shows the association coefficients and meaning levels. There are also the
means, standard deviations, minimum and maximum values, and the spread of values
shown. There are also the association factors.

The means of researchers’ technological skills were 6.61, and the standard deviations
were 10.623, which shows that researchers’ technological skills were very different from
one another.

At a significance level of 0.01, education level, job title, and technological ability
were all linked to creativity success in a good way. Technological capability had the
strongest correlation coefficient, at 0.340.
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Table 2 Descriptive statistics and factors are related
Variable Mean SD  Min Max 1 2 3 4
Individual Do research 34 4.04 0 37 1.000
level on
performance
Technological ~ 6.61  10.623 0 134 0340  1.000
capability
Technological 155.875 794.433 0 17678 0.184™ 0.820™" 1.000
capability
squared
Educational 0.84 038 0 1 01977 0.139™ 0.064™ 1.000
level
Job title 0.67 048 0 1 025 0.156™ 0.095™" 0.149™

It is important to remember that, as shown in Table 2, factors at the person level were
strongly and positively connected to both artistic success and each other. A VIF test was
done to see if there was any multicollinearity between the independent factors. The
results are shown in Table 3. All of the individual-level variables had VIF values less
than 10, with 5.44 being the largest.

Table 3 VIF test
Technological Technological Academic
Variable capability capability squared  Educational level qualification
VIF 3.60 5.44 1.18 1.24

4.2  Hypothesis testing

This study used HLM as its analysis method and tools. With equations (1)—(3) and the
steps below, the claim was put to the test with the cross-level model. Table 4 shows the

results.
Table 4 Results of the HLM analysis
Null model  Random model Intercept model Slope model
Variable Step 1 Step 2 Step 3 Step 4 Step 5
Intercept term, ~ 3.712%** 0.922%%** 1.448%** 6.586% ** 1.849% **
%060 (0.318) (0.293) (0.332) (0.529) (0.313)
Level-1
predictor
Educational 1.153%** 1.325%** 2.248% ** 1.09%**
attainment, (0.27) (0.28) (0.628) (0.268)
YoYio
Title, 7%0%0 1.402%** 1.729%** 2.875% ** 1.408% **
(0.308) (0.326) (0.57) (0.315)
Technological 0.128*** 0.137***
capability, (0.018) (0.016)

%50%50
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Step 1: Not a model

This study believes that factors at both the individual and group levels can be used to
guess how well college students will do in their research. This is why it is important to
show that success in research can be different at both levels. An empty model, or ‘null
model’, with no explanatory factors must be made in order to do this. It is only possible
to do the intercept and slope analysis if there is a lot of variation within and between
groups (ALL(1) > 0.12).

Level =1 Model : Innovation performance; = f3,, +, 1)
Level =2 Model : 3, = ¥, +uy, )

The model above shows that . is the jth group’s average performance in coming up
with new ideas., ¥,, is the overall average innovation performance, iij is the variation in
innovation performance within the group, shown by ¢, and i0j is the variation in
innovation performance between groups, shown by zy. You can use the following way to
find out how much variation there is between groups in the mean performance of
innovations:

ICC(l)=1,, /(07 +7,,) 3)

You can see in Table 4 that there was a 7y = 4.265 gap between how original each group
was. This difference was shown to be important by the chi-square test: 2(53) = 321.704,
p<0.001.

There was 13.044 times as much variation in innovation ability within each group, so
ALL(1)=0.247. This means that group differences (4.26%) explained 24.7% of the
variation in how well university researchers came up with new ideas (17.308 = o+ 700)»
while individual factors (75.5% of the variation) explained the rest.

Step 2: Model R-Parameter Regression is being used to check Hypothesis 2.

The researchers’ level of schooling, job title, and professional skills were all set to Level
1. This was done to see if Hypothesis 2 is true. This made it possible to look at how
institutional-level (Level-2) environmental factors affect innovation performance.

Level —1 Model : Innovation performance, = B, it B ;(educational level)

4
+f3,,(job title) + B, (technological capability)+r; @

Level =2 Model : B, = ¥y, +1y;, B, = Vo> )
,sz = Yy, and ﬁ}j = Va0 Ty,

These numbers, Yy, and ¥, show the means across organisations of Level-1 coefficients
(ie., B,; and f3;;). The number 30 can be used to test Hypothesis 2 because it shows that
an organisation’s science knowledge is linked to its ability to come up with new ideas.

Step 3: Putting Hypothesis 1 to the test (A model for prediction with only intercepts)
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It was added as a variable to Level-2 in Step 3, but only the control factors were kept in
Level-1. The slope was then used as the variable in a model estimate to see if Hypothesis
1 was true.

Level —1 Model : Innovation performance, = B, it B ;(educational level)

6
+ B, (professional title) + r; ©)
Level =2 Model : 3, = ¥y, + ¥y, (AIC environment)
+ Yy (square of AIC environment)+us, @)

ﬁoj =7%0> :Bzf =70

Table 4 shows that the value of )5, was —12.887, and the p-value was less than 0.01.
Step 4: Testing Hypothesis 3 (Model for prediction with only intercepts)

Step 4 is now here. Things that made up Level 2 did not change.

It changes by o units. If you look at Table 4, you can see that the Level-1 technical
skill group had a mean value of 0.136, which is important at the 0.01 level. It was also
not significant that technical skill and the AIC setting interacted with each other (fs;).
This means that there was not a balance effect on the path for college researchers from
being good at technology to being creatively successful.

In the first heading, ‘H1’, it says that the ‘AIC’ setting at a school is related to how
well the students there come up with new ideas. H2 says there is a strong link between
how well experts use technology and how well they come up with new ideas. The results
show that there is a strong positive link between these factors, which supports the theory.

5 Limitations and future research perspective

The study’s first group was made up of 187 students from different universities and other
schools in the UAE. That sample size was good for this study, but it’s important to be
aware of the issues that might come up when trying to use the results in other places or
with other groups of people. Because the sample was small, it’s important to be careful
when applying the results to bigger situations. Some people say that in a future study, the
sample size should include more people from schools and places other than the UAE.
This would get around the problem.

The data used in this study only went back to 2010 and ended in 2023, which is not a
very long time. This time frame might not fully show how working together between
business and education will affect creation in the long run. So, in the future, researchers
should lengthen the study period to see how innovation success changes over a longer
time.

Third, this study looked at how technology ability affects the link between working
together between academia and business and how well innovations are made. But other
possible factors, like institutional culture, the level of teamwork, and the ways that
information is shared, could be studied in the future. All of these things could have a big
effect on the link between working together between businesses and universities and how
well new ideas are developed.
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Finally, it’s important to note that most of the data used in this study came from
publicly available sources that did not give specifics about the job titles or academic
backgrounds of people who worked on the project with us. Along those lines, the study
was mostly about figuring out how AIC partnerships affect researchers’ computer skills,
not really looking into the role of management. This could be fixed by doing a more full
study in the future, which would look for things like the exact job titles and educational
backgrounds of business managers who work on AIC projects.

6 Conclusions

This research looked at how the level of technology changes the relationship between
how well academics and businesses can work together and how well academics can come
up with new ideas. Because of the results, working in a place where business and
education work together makes academics smarter about technology, which in turn helps
them brainstorm new ideas. This result, on the other hand, has a curve that looks like an
upside-down U. Businesses and colleges working together is the best way to get better at
technology. It’s damaging above that amount and hurts the performance of invention.

This study looks at things from a different angle, which adds to what has already been
studied. It shows how technical skill can act as a link between the environment where
academics and businesses work together and how well they come up with new ideas.
Department managers can learn from this study how to set rules for universities and
companies to work together that will really boost creativity. To improve their technology
and new ideas, companies that do not have a lot of partnership between university and
business can get more academic experts participating in such collaboration.

Not many people were in the study, and the data only came from one university.
However, this study does set the stage for future research in this area. In the future,
researchers can look into other things that might change the difficult links between
working together in teams between businesses and universities and the success of new
ideas. These could include the culture of the company, the amount of cooperation, and
the methods used to share knowledge. In the future, researchers can also look at the
benefits of working together between business and academics on creativity over a longer
period of time. Plus, they can include researchers from more schools and places, which
will make the results more solid.

References

Abele, E., Chryssolouris, G., Sihn, W., Metternich, J., EIMaraghy, H., Seliger, G., Sivard, G.,
ElMaraghy, W., Hummel, V., Tisch, M. and Seifermann, S. (2017) ‘Learning factories for
future oriented research and education in manufacturing’, CIRP Annals, Vol. 66, No. 2,
January, pp.803—826.

Ahmad, M., Turi, J.A., Al-Dala’le, R.N.S. and Manan, A. (2022) ‘Potential use of recycled
materials on rooftops to improve thermal comfort in sustainable building construction
projects’, Front. Built Environ., Vol. 235, p.1014473 [Google Scholar] [CrossRef].

Al-Hussaini, S.H., Turi, J.A., Altamimi, A.N.A., Khan, M.A. and Ahmad, M. (2019) ‘Impact of
talent management strategies on employee performance behaviour with the mediating role of
talent management outputs’, Arch. Bus. Res., p.7 [Google Scholar] [CrossRef] [Green
Version].



98 K. Kakade et al.

Ali, M., Ullah, S., Ahmad, M.S., Cheok, M.Y. and Alenezi, H. (2022) ‘Assessing the impact of
green consumption behavior and green purchase intention among millennials toward
sustainable environment’, Environ. Sci. Pollut. Res., Vol. 30, pp.23335-23347 [Google
Scholar] [CrossRef].

Azadivar, F. and Kramer, B. (2007) ‘Rewards and challenges of utilizing university
research/Economic development centers for enhancing engineering education’, Annual
Conference and Exposition; American Society for Engineering Education, Washington DC,
USA, Vol. 1154 [Google Scholar].

Baloch, N., Siming, L., Abraha, A. and Hong, S. (2020) ‘Faculty research productivity: differences
between foreign and local doctoral degree holders in Pakistan’, High. Educ., Vol. 82,
pp-203-225 [Google Scholar] [CrossRef].

Centea, D., Elbestawi, M., Singh, I. and Wanyama, T. (2019) ‘SeptemberT learning factory
framework’, in Auer, M. and Langmann, R. (Eds.): Smart Industry and Smart Education,
Springer, Cham, Swizerland, pp.354-362 [Google Scholar] [CrossRef].

Devi Ramachandran, S., Chong, S.C. and Wong, K.Y. (2013) ‘Knowledge management practices
and enablers in public universities: a gap analysis’, Campus-Wide Inf. Syst., Vol. 30,
pp.76-94 [Google Scholar] [CrossRef].

Dlouhd, J., Machackova-Henderson, L. and Dlouhy, J. (2013) ‘Learning networks with
involvement of higher education institutions’, J. Clean. Prod., Vol. 49, pp.95-104 [Google
Scholar] [CrossRef].

Enke, J., Metternich, J., Bentz, D. and Klaes, P-J. (2018) ‘Systematic learning factory improvement
based on maturity level assessment’, Procedia Manuf., Vol. 23, pp.51-56 [Google Scholar]
[CrossRef].

Fullwood, R., Rowley, J. and Delbridge, R. (2013) ‘Knowledge sharing amongst academics in UK
universities’, J. Knowl. Manag., Vol. 17, pp.123—-136 [Google Scholar] [CrossRef].

Gray, P.H. and Meister, D.B. (2003) ‘Introduction: fragmentation and integration in knowledge
management research’, Inf. Technol. People, Vol. 16, pp.259-265 [Google Scholar]
[CrossRef].

Lamancusa, J.S., Jorgensen, J.E. and Zayas-Castro, J.L. (1997) ‘The learning factory-a. new
approach to integrating design and manufacturing into the engineering curriculum’, J. Eng.
Educ., Vol. 86, pp.103—112 [Google Scholar] [CrossRef].

Lang, J.C. (2001) ‘Managerial concerns in knowledge management’, J. Knowl. Manag., Vol. 5,
pp-43-59 [Google Scholar] [CrossRef].

Qinhua, Z., Dongming, M., Zhiying, N. and Hao, X. (2022) ‘Origin and overview of the adult
‘Lifelong learning competency’ research program in Beijing’, Adult Competencies for
Lifelong Learning, River Publishers, New York, NY, USA, pp.1-4 [Google Scholar]
[CrossRef].

Tisch, M., Hertle, C., Abele, E., Metternich, J. and Tenberg, R. (2015) ‘Learning factory design: a
competency-oriented approach integrating three design levels’, Int. J. Comput. Integr. Manuf.,
Vol. 29, pp.1355-1375 [Google Scholar] [CrossRef].

Tisch, M., Ranz, F., Abele, E., Metternich, J. and Vera, H. (2015) ‘Learning factory morphology—
study of form and structure of an innovative learning approach in the manufacturing domain’,
Turk. Online J, Educ. Technol., Vol. 14, pp.356-364, Available online: https://d-nb.info/
1129262421/34 (Accessed 1 February, 2023).

Villar, C., Alegre, J. and Pla-Barber, J. (2014) ‘Exploring the role of knowledge management
practices on exports: a dynamic capabilities view’, Int. Bus. Rev., Vol. 23, pp.38-44 [Google
Scholar] [CrossRef].

Wagner, P., Prinz, C., Wannéffel, M. and Kreimeier, D. (2015) ‘Learning factory for management,

organization and workers’ participation’, Procedia CIRP, Vol. 32, pp.115-119 [Google
Scholar] [CrossRef] [Green Version].



Networks between industry academia 99

Bibliography

Boamah, F.A., Zhang, J., Wen, D., Sherani, M., Hayat, A. and Horbanenko, O. (2022) ‘Enablers of
knowledge management: practical research-based in the construction industry’, Int. J. Innov.
Sci., Vol. 14, pp.121-137 [Google Scholar] [CrossRef].

Deranek, K. and Hewitt, B. (2023) ‘Knowledge management model development and validation
using an ERP simulation’, J. Comput. Inf. Syst., Vol. 63, pp.1139-1152 [Google Scholar]
[CrossRef].

Gera, R. (2012) ‘Bridging the gap in knowledge transfer between academia and practitioners’,
Int. J. Educ. Manag., Vol. 26, pp.252-273 [Google Scholar] [CrossRef].

Leal, L.F., Fleury, A. and Zancul, E. (2020) ‘Starting up a learning factory focused on industry
4.0°, Procedia Manuf., Vol. 45, pp.436—441 [Google Scholar] [CrossRef].

Lee, J. and Lee, J. (2022) ‘Enablers of post-acquisition joint knowledge creation: evidence from
joint patenting in high-tech mergers and acquisitions’, J. Knowl. Manag., Vol. 26,
pp.743-762 [Google Scholar] [CrossRef].

Shehzad, M.U., Zhang, J., Dost, M., Ahmad, M.S. and Alam, S. (2022) ‘Knowledge management
enablers and knowledge management processes: a direct and configurational approach to

stimulate green innovation’, European Journal of Innovation Management, Vol. 27, No. 1,
pp.123-152.



