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Abstract: Given the increased provision of international exchange programmes in higher education, this paper
examines students’ perceptions of their learning process in one Erasmus+ programme in Food Innovation and
Product Design. Using evaluation model of international exchange programme and triple helix model as the
analytical framework, students” testimonials from 2015-2021 were analysed using a critical discourse analysis.
EU and non-EU students had similar perceptions of learning outcomes related to knowledge of the food
innovation industry, but non-EU students had a stronger sense of awareness of both the international context
and multicultural interaction.
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Introduction

As universities around the world are incorporating the additional role of commercialising
knowledge in their local and regional economies (Wong et al., 2007), higher education institutions in
European countries are facing the paradox of global competition and regional development
(Goddard, 2017). Some scholars have argued that research excellence inevitably equates to the ability
of a regional economy to generate innovation (Goddard, 2017). Kaltenecker and Majarro (2019)
proposed importing international environments into the curriculum setting (i.e. attracting students,
faculty, and staff from around the world), sending students abroad to off-site campuses, and creating
multiple-site institutions with campuses located around the world. Hence, international exchange
cooperation in higher education has become an alternative means for regional universities, whose
expertise is still in development, to pool their own expertise and perspectives as a contribution to
international exchange innovation (Bertelsen, 2018).

The Erasmus+ programme’s Erasmus Mundus Joint Master Degree (EMJMD) is an interesting
example of international innovation. Erasmus is a programme established in 1987 by the European
Union (EU) to promote cooperation among organisations and institutions (i.e. higher education
institutions) and contribute to the extension of the worldwide labour market (Mizikaci & Arslan,
2019). The EMJMD is one part of the Erasmus programme, which is jointly delivered by different
universities in Europe. Since 2009, the EMJMD has aimed at fostering the academic excellence and
worldwide cooperation of the participating higher institutions to cultivate innovative skills,
knowledge, and competent graduates (European Commission, n.d.). Scholars have discussed the
effectiveness of Erasmus+ in promoting international student exchange to facilitate innovation
education in international contexts (Breznik & Skrbinjek, 2020). However, little has been done to
evaluate differences between European Union (EU) and non-European Union (non-EU) students’
perceptions of the international exchange programme’s design. In response to scholars’ suggestions
regarding the need to investigate international and local students’” engagement (Lee et al., 2019), this
paper uses the triple helix model to investigate the Food Innovation and Product Design Programme
(FIPDes), an EMJMD coordinated by AgroParisTech in France, with the participation of
Technological University Dublin (DTU) in Ireland, Lund University (LU) in Sweden, and University
of Naples Federico II (UNINA) in Italy. Overall, the study shows how differently or similarly non-
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EU students and EU students perceive international exchange learning opportunities in food
innovation.

Background: FIPDes

Established in 2011, FIPDes has created a multiple-site institution with campuses located in a
number of European countries, and staff contribute their expertise to offer relevant courses.
AgroParisTech and DIT focus on courses that facilitate the generation of new knowledge in
agriculture, biochemistry and technical design. Lund University in Sweden focuses on courses in
logistics and packaging technology. The students examined in this study first gained a holistic
understanding of food science and technology at AgroParisTech in their first year of study. They then
spent another semester at DIT to enrich their knowledge of culinary innovation, business creation,
and marketing. In the second year of study, students chose to study different specialist areas in the
participating universities. (i.e. Healthy Food Design at UNINA, Food Design and Engineering at
AgroParisTech, and Food Packaging Design & Logistics at LU), and they completed R&D innovation
coursework based on the tasks given by the industry partners in the host countries.

The FIPDes programme of the four universities can be placed in the triple helix model, as it
involves initiating innovative and cooperative connections with universities and companies from EU
and non-EU countries. The industry-host institution collaboration was the most significant of all the
types of collaboration (76.5%), followed by higher education institution-host institution partnerships
(22.5%). The host universities utilised their connections with local firms the most (40.2%), exposing
students to the food innovation industry. They also partnered with companies from non-EU countries
(i.e. South Korea and China) to enhance students’ global awareness regarding the food innovation
industry around the world. There are two reasons for choosing FIPDes as the analytical basis. First,
similar to other international exchange programmes, FIPDes has attempted to create a curriculum of
innovation by engaging students with markets by producing R&D innovation research of global
quality (Kedia and Englis, 2011). Therefore, how this European regional programme fostered
academic excellence, worldwide cooperation and R&D innovation was worthy of study. Second,
during the 10 years since its establishment, FIPDes has enrolled both EU and non-EU students from
more than 50 countries, as well as fostering 102 collaborative partnerships. How EU and non-EU
students perceived their process of cultivating innovative skills, knowledge and competences in food
innovation in this European programme was thus also worthy of study. Conceptual Framework

To investigate how FIPDes provides international exchange programmes in the subject of food
innovation, an analytical framework was constructed by integrating both Mathiesen & Lager's (2007)
insights of evaluating students' perceptions on an international exchange programme and the triple
helix model (Cai, 2017; Viaggi et al., 2021).

International Student Exchange

International student exchange can be interchangeably named student exchange, student travel
exchange, etc. (Chew & Croy, 2011; Mathiesen & Lager, 2007). International student exchange
involves immersion programmes in higher education, enabling students to study abroad for a short
period so that they can become more capable of living in a globalising world (DeLong et. al., 2011).
Notably, there has been a rising trend of studying the effectiveness of international student exchanges
by evaluating students” intercultural sensitivity (Litvin, 2003; Ruddock & Turner, 2007). Attempting
to discuss the criteria for assessing the successfulness of international student exchange, Mathiesen
and Lager (2007) established the feedback cycle of international student exchange, including the what
students gain from the international exchange experience (i.e. understanding cultural differences and
being more capable of working in their home country and abroad), which can be an evaluating
criterion of international exchange programmes. The structure of this study followed Mathiesen and
Lager (2007) by providing the general background of FIPDes earlier in this paper. Students’
expectations and perceptions of the FIPDes international exchange programme in food innovation
and product design were then identified and analysed.
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Triple Helix Model

Previous scholars have used the triple helix model to explain the dynamics of R&D in
university—industry-government cooperation (Agrawal, 2001; Ma and Cai, 2021). In the global
context, government, industry and higher education institutions within the innovation process are
interacting with other actors locally and internationally. Positioning globalisation in the middle of
the triple helix framework, Cai et al. (2019) further elaborated the triple helix model through three
international exchange cooperation spheres (i.e. international government cooperation, international
industry cooperation and international university cooperation). Each sphere is supported with space
to maintain an international cooperative atmosphere (Cai & Etzkowitz, 2020). Viaggi et al. (2021)
suggested that when the curriculum is based on an international exchange offered by participating
universities, other learning opportunities (i.e. co-creation events) can also reflect the university—
industry cooperation (Viaggi et al, 2021). Agrawal (2001) further highlighted that non-linear
knowledge transfer between universities, industry and government can be presented through
international exchange activities. This study employed Cai et al.’s (2019) triple helix model to analyse
how EU and non-EU students perceived their international exchange experiences of food innovation
education.

Methodology

Critical discourse analysis (CDA) is an analytical approach that focuses on the agency and power
relations among social actors revealed in texts (Elsharkawy, 2017). Previous scholars have used CDA
to analyse testimonials to explore the underlying assumptions and thoughts regarding the services
provided (Karim et al., 2019). The testimonials may be selectively shown by the host universities as
follow up on personal experiences, but they are also accounts of personal experiences from a first
person perspective. In particular, the tools of CDA allowed us to probe how EU and non-EU students’
perceived their learning of food innovation in the international exchange context. 18 graduate's
testimonials uploaded to the official website of FIPDes from 2015-2021 were downloaded. Of the 18
testimonials analysed, 12 were from students from non-EU countries, while the remaining six were
from students from EU countries (Table 1). The testimonials from EU and non-EU students were
separately placed in two Word files and uploaded to the Text Network Analysis Software. Following
Fairclough’s (2003) three-dimensional interpretation framework of CDA, the data analysis involved
three tiers. First, I described the textual features of the testimonials, with a focus on how EU and non-
EU students accounted for their experiences in FIPDes. Topical clusters with the highest percentage
of nodes and entries were identified to show the core themes mentioned by the graduates. Second, I
focused on an interpretation of EU and non-EU students’ descriptions of their learning experiences
(i.e. purpose and content of the programme and elements of learning and teaching). Words with the
highest frequency, degree and betweenness centrality were identified. Degree refers to the number
of connections that one word has within the text network. Betweenness centrality refers to the
significance of the word in controlling the flow of information in the text network (Leydesdorff, 2007).
Third, students” perceptions of the highlighting practices of FIPDes were reflected on based on the
textual analysis.

Table 1. The demographic features of EU and Non-EU students.

Nation of origin Number of students

Non-EU countries

Vietnam 1

Philippines 2
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India 3
Egypt 1
United States 1
Costa Rica 1
Brazil 1
Ghana 1

EU countries

Germany 2
Spain 1
Hungary 1
France 2
Italy 1
Total 18

Results

Key Topics among the Students

Frequent words of the testimonials were set as nodes in the network. Based on the percentage
of nodes, four main topical groups emerged: food innovation (18%), learning experience (17%), business
(11%) and practical skills (11%) (Table 2). This showed that EU students were more concerned with
the learning application of food innovation, engineering processes and business management in the
exchange experiences. This claim was also proven by the most influential words. Using the Jenks
elbow cutoff algorithm as the measurement, the most influential words included ‘company’,
‘students’, ‘experience’ and ‘food’, which had the highest betweenness centrality (0.329, 0.193, 0.189
and 0.120, respectively) and connected the highest number of words in the network, including
“practical’, ‘cooking’, “packaging’, ‘working” and “product’ (Figure 1). This also showed that EU
students were concerned with the preparation of practical knowledge and skills for food innovation
in the international exchange programme. ‘International’ was not mentioned at all by EU students,
suggesting that the international context was not strongly acknowledged by these students, even
though they were involved in the international exchange programme.

The testimonials of non-EU students also generated four main topical groups including ‘learning
experience’, ‘business” and ‘food innovation” (Table 2), while the most influential elements included
‘food” and ‘experience’ (Figure 2). Therefore, non-EU students shared some similarities with EU
students in perceiving the international exchange experience as a springboard for participating in the
food innovation industry. However, non-EU students emphasised more their exposure to the
international learning experience. This was evident from the main topical group ‘international
experience’, which contributed 11% of the nodes within the network. Relevant words included
‘culture’, ‘meet’ and ‘interaction’. This showed that the multicultural interaction in the international
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exchange programme was significant in shaping non-EU students’ learning process. When
comparing the text network of EU and non-EU students, 34 of the total nodes (23%) only appeared
in non-EU testimonials, including the themes of ‘innovation” and ‘change’. ‘Innovation’ was mainly
connected to words such as ‘learn’, “‘working” and ‘food’. Although non-EU students were concerned
with the knowledge learnt about the food innovation industry, they perceived this knowledge as a
kind of capital for innovation in the industry. Moreover, non-EU students acknowledged a perceptual
change during the international exchange programme, where ‘change’ mainly referred to words such
as ‘perspective’ and ‘idea’.
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Figure 1. Text network graph of the most influential words extracted from the testimonials of EU
students. Note: All nodes were scaled according to their degree in the text network.
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Figure 2. Text network graph of the most influential words extracted from the testimonials of non-EU
students. Note: All nodes were scaled according to their degree in the text network.
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Table 2. Topical cluster categories from EU students’ and non-EU students’ testimonials.

EU students Non-EU students
Topical | Percenta | Percenta [ Relevant Topical Percenta | Percenta | Relevant
cluster ge of | ge of | words cluster ge of | ge of | words
categorie | nodes entries categories | nodes entries
s
Food 18% 31% product, Learning |14% 15% science,
innovati create, experience semester,
on context, working,
design, collaboratio
choice, n, Sweden,
salon, Paris,
fermentatio France,
n, module,
approach, company
specialisati
on,
sustainable
Learning |17% 15% enrich, Business 13% 4% product,
experien project, manageme
ce people, nt, applied,
industry, create, sell,
work, team, market,
learned, formulation
country , innovative
Business |11% 15% engineering | Food 11% 12% food,
, innovation design,
cooperation industry,
, correction, engineering
resource, ,  process,
tester packaging,
specialisati
on, option,
limited,
ingredient,
research
Practical [11% 8% practical, Internatio [11% 8% internation
skills job, action, | nal al, student,
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model, idea | experience people,
culture,
meet,
interaction,
country,
chance,

match

Word Frequency

Calculating the word frequency found in the testimonials, Table 3 reveals the ranking of the
most frequent words mentioned by EU and non-EU students. The groups of EU and non-EU students
used different terms to describe their learning context. EU students used the word ‘global” (frequency
rate: 1.389%). They mainly perceived their learning context as ‘global’, as words such as ‘company’,
‘office” and ‘industry’ co-occurred with ‘global’. This showed that EU students identified the global
interaction within the food innovation industry. However, they did not link such a global context
with their learning, as there was no correlation between the words ‘global” and ‘learning’ at all.

By contrast, non-EU students used ‘international’ (ranked 5th; frequency rate: 1.07%) in their
testimonials. ‘International” had a direct correlation to ‘experience’, connecting to nine nodes of 150
(6%), with a total betweenness centrality of 0.140. Words such as ‘industry’, ‘collaboration” and
‘partner’ were mentioned in relation to ‘international’. In addition, words such as ‘student’,
‘interaction’, ‘study’ and ‘university’ were mentioned, showing that non-EU students were also
aware of the international university cooperation in their international exchange programme. As
defined by various scholars, global and international have fundamental differences in meanings.
Global only describes the political, societal and economic trends that connect different parts of the
world together (Collins et al., 2016; Neubauer et al., 2019). Meanwhile, ‘international” involves an
‘integration of the intercultural and global dimensions into the purpose, functions or delivery of . . .
activity’ (Neubauer et al., 2019). EU and non-EU students, hence, had different understandings of the
cooperation between governments, industry and universities in the international learning context.

Table 3. Ranking of word frequency in the testimonials of EU students and non-EU students.

Overall EU students Non-EU students
Rankin| Frequen [Betweenne| Frequen [Betweenne| Frequen [Betweenne|
g Word | cy (%) ss Word | cy (%) ss Word | cy (%) ss
experienc compan
1 e 3.575 0.160 y 3.125 0.329 |experience| 2.484 0.119
packagin experien
2 g 1.893 0.065 ce 2.083 0.190 project | 1.775 0.103

3 project | 2.313 0.091 |student| 2.083 0.193 work 1.427 0.117

4 |company| 2.419 0.073 |working| 1.389 0.090 study 1.963 0.022

internatio

5 | product | 2.313 0.051 food 1.736 0.120 nal 1.070 0.021

6 design | 1.893 0.022 |product| 2.778 0.088 product | 1.249 0.036

7 student | 1.893 0.078 office | 1.042 0.062 design | 1.427 0.082
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packagin|
8 work 1.788 0.013 g 1.389 0.041 |[company | 1.249 0.015

9 people | 1.577 0.073 global | 1.389 0.093 |packaging| 1.249 0.013

engineeri restaura

10 ng 1.577 0.010 nt 1.042 0.086 people 1.070 0.013

Discussion and Conclusion

Analysed using the triple helix model, both EU and non-EU students tended to correlate their
learning process to the industry sphere. However, non-EU students were more aware of the
international learning environment in the programme. This may be explained by the fact that non-
EU students were taking part in international mobility, so they emphasised a higher sense of valuing
cultural differences towards different countries (Zimmermann, Greischel & Jonkmann, 2020; Collins
et al., 2017). Therefore, student exposure to the international learning context does not necessarily
lead to student awareness of the global cooperation within the triple helix model, nor does it help
students connect the international context to their personal learning. This result could provide
insights for other regional universities organising international exchange programmes.

Moreover, the differences in students’ perceptions of the meanings of ‘global” and ‘international’
after being exposed to the international experience (i.e. international exchange programme) are
worthy of further study. For EU students, they were engaging in the Erasmus programme for
exposure to the food innovation industry in Europe, but their awareness of global interaction between
industry and universities may not have been enhanced. This result may provide another insight for
other Erasmus programmes seeking to evaluate the cultivation of global competences among EU
students in international exchange programmes. How EU students develop their sense of awareness
of internationalisation in their learning contexts is another valuable question requiring further
exploration.
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