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Abstract

Opportunities, challenges, and motivation offer flexibility in developing the
enhancement program. This be taken into consideration to address any gaps in the
knowledge of the many aspects of food technology studies. Using a phenomenological
method, the researcher explored the experiences and beliefs of the participants which was
consists of eight (8) undergraduates students studying food technology. Purposive
sampling was used to choose the participants. Codes and themes were used in the stud
where Focus Group Discussion (FGD) were utilized to acquire responses and gather
information. Based on the results of the study, three themes emerged concerning the
challenges and opportunities: sustainability issues, technology advances and innovation
and product development. Meanwhile, in motivation of the students, the results
emphasized the innovation and product development which implies that creativity and
innovation must adapt to the ever-changing learning. With an emphasis on the impact on
student motivation and the need for adaptable instructional strategies, the study seems to
highlight the connections among sustainability, technology, innovation, and the
development of products. Thus, implementing comprehensive training intended to
reaffirm the institution's commitment to improve the knowledge and skills of food
technology students. The enhancement program offers the advancement and capability
program in the Food Technology institutions that strive to offer excellent instruction
ought to give food technology sector significant thought and support into real-life
situations. This suggests that institution should concentrate on developing and improving
their knowledge, abilities, and skills in the area of food technology.
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Introduction

Food technology is an interdisciplinary field that combines aspects of food
science, engineering, and nutrition to develop innovative techniques and processes that
improve the production, storage, and distribution of food and food products (Horton et
al., 2017). As the global population continues to grow, the need for improved food
production and distribution systems is on the rise (McClements, 2020). Food technology
is a rapidly growing sector that is playing an increasingly important role in our society.
The world's population is growing, and so is the need for food (Tripathi et al., 2019). The
need for food is expanding, which makes food technology studies—which try to
understand and improve food production, storage, and transportation—even more
important (Siegner et al., 2018). Additionally, the rising popularity of food science-based
diets and lifestyles and the emergence of alternative food production methods have made
food technology an increasingly important field of study (Corbo et al., 2014). As a result,
there is a need to understand the challenges and opportunities and develop an
enhancement program to prepare students for sustainability and innovative ways in food
technology studies. Thus, it recommends that people in the food technology area should
concentrate on developing and improving their knowledge, abilities and skills. Initiatives
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that offer an enhancement program give students studying food technology additional
chances to address obstacles and are inspired to work for greater results as they prepare
for careers in the food sector.

Though local food might be a profitable investment when managed properly, the
food industry and its goods still are unable to compete with modern food or international
items. Thus, by encouraging and promoting cooperation between manufacturers, farmers,
and producers in your community where a more competitive and diverse selection of
products may emerge from a collaborative effort. Thus, promote government initiatives
that will benefit regional producers and provide incentives for them. In order to offer food
technologists a voice and help them be ready for any obstacle to advancing the quality of
services in the field of food technology, the purpose of this study is to ascertain the
opportunities, problems, and motivations faced by students pursuing a degree in food
technology. Nonetheless, there is still more to learn about the potential and difficulties
associated with studying food technology. The study aims to better support future studies,
regulations, and practices by identifying and analyzing both opportunities and challenges
facing food technology studies now. Studying the challenges and opportunities of food
technology can have a significant socio-economic impact (George, 2015). It can help
identify new and innovative ways to meet the demands of a growing population and create
new sources of employment (Sima et al., 2020).

The growing demand for food production and the necessity to address global food
security have made food technology research more and more significant in recent years.
Food technology offers a plethora of opportunities and problems to examine in light of
the introduction of new technologies and breakthroughs (McClements et al., 2021). As a
result, enhancing food safety and quality is one of the major issues facing food
technology. To ensure food safety and quality, new processing methods, quality control
procedures, and regulations are needed (Albanie, 2017). Furthermore, new technologies
like blockchain and digital food traceability have emerged as a result of the need for
improved transparency and traceability in the food supply chain (Kamilaris et al., 2019).
By offering a safe and transparent record of food production and distribution, these
technologies can contribute to the improvement of food security and safety. Furthermore,
the field of food technology is expanding and calls for a solid grasp of the science and
technology underlying food processing and production (Mercer et al., 2015). This course
helps equip students with the necessary skills to develop and manage modern food
production systems. Additionally, the course covers topics such as food safety, nutrition,
and food engineering (Rutland & Owen-Jackson, 2015). By understanding the challenges
and opportunities of food technology, students can gain the knowledge necessary to work
in the food industry and ensure that food products are safe and of the highest quality
(Lillford & Hermansson, 2021). Furthermore, the course will help students develop a
deeper understanding of the food industry, which can lead to more career opportunities.

Moreover, another challenge is the need for improved resource management. As
to the current study, it was evident that the participants explored and shared the need for
more equipment and resources. The efficient use of water, energy, and land resources is
essential for sustainable food production (Namany et al., 2019). New technologies and
innovations can help to improve resource management by reducing waste, increasing
efficiency, and providing more efficient and sustainable production processes (Javaid et
al., 2022). Finally, reducing food waste is another major challenge facing food
technology. New developments in food packaging and storage technologies can help to
reduce food waste by improving shelf life and increasing the amount of food that can be
stored safely and efficiently. Additionally, new waste management technologies can help
reduce the amount of food waste produced and recycled (Rashid & Shahzad, 2021). In
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addition to addressing the adverse effects of food waste on the environment, such a
comprehensive approach helps create an innovative and sustainable future.

Moreover, food technology is the use of methods, procedures, and ideas to create
new food products or generate existing food products. The goal of food technology is to
guarantee food supply, safety, and quality for consumers (Albanie, 2017; Singh et al.,
2017). The goal of recent research has been to provide methods for raising the caliber and
efficacy of studies on food technology. Furthermore, concentrating on creating novel
solutions and technologies is one strategy to raise the caliber and efficacy of food
technology research (Abecassis et al., 2018). Cutting-edge technology like big data
analytics, artificial intelligence, and machine learning can be used to do this through
promotion, creating linkages and networking.

Food safety, quality, and availability can all be evaluated and assessed by these
technologies (Benke et al., 2018). Improving the quality and effectiveness of food
technology studies is to focus on developing risk-based decision-making. This involves
using data-driven tools and techniques, such as risk assessment and hazard analysis, to
identify and mitigate potential risks associated with food production and distribution
(Chin et al., 2020). By applying a risk-based approach, food producers and manufacturers
can reduce the potential for foodborne illness and other risks associated with food
production and distribution. In addition to developing innovative solutions and
technologies, food technology studies can also be improved by focusing on applying
sustainable practices.

Sustainable practices include using renewable resources, efficient production
processes, and environmentally friendly packaging materials. Using sustainable practices
can help reduce the environmental impact of food production while providing economic
benefits to food producers (Lozano et al., 2015). Innovative ideas and innovative
technologies have the power to boost food safety and quality, minimize food waste, and
optimize resource management. Food technology plays a critical role in guaranteeing the
worldwide availability of safe, nutritious, and sustainable food through research and
development. Still, these approaches represent a small sample of the many available
possibilities to raise the level and efficacy of studies in food technology. Through the
application of sustainable practices, based on risk decision-making, and a focus on
innovative problem-solving, food producers and manufacturers can align their operations
with the latest quality and safety requirements. Also, the impact that food distribution and
production have on the overall economy and society may be reinforced by these practices
through identifying challenges, opportunities and motivations.

For university students and faculty, it can create an understanding of the food
industry and its associated processes, allowing them to use their knowledge to create new
products and services (Smigic et al., 2021). It can also help to understand better
sustainability and the need for better food production and storage methods. Finally,
studying food technology can help better understand the science behind food production
and storage, allowing for a more efficient and safe use of resources (Singh et al., 2017).
Food technology research still drives innovations that improve food quality, safety,
sustainability, and innovation. By tackling global challenges facing the food industry and
adapting to changing customer demands, these developments help strengthen the food
distribution system overall. Moreover, food technology studies can also be improved by
focusing on food production’s social and economic impacts. These impacts include the
effects of food production on local communities and the economic implications of food
production and distribution. By examining the social and economic implications of food
production, food producers and manufacturers can better understand the impact of their
activities on society and the economy (Beske et al., 2014). As reiterated by Miller and
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Tanner (2015) research helps to comprehend and lessen the effects and crosses national
boundaries to promote global cooperation. Food technology studies provide a unique
opportunity to explore food production and security challenges and opportunities.

This study adheres to develop an enhancement program focused on developing
and increasing food technology studies' capacity to keep up with changes in the constantly
evolving educational landscape. In addition, raising awareness of excellent support in the
food sector seeks to provide people with the skills necessary to produce robust and
creative food, serving as a testament to sustainable development. Food technology has
demonstrated through experiments the need for an enhancement initiative to close
learning gaps and elevate the program to the highest level of excellence in fostering

personal growth and development.
Challenges

Food Technology Studies

DN

Opportunities

Figure 1. Change Impact on Motivation

Food technology must be thoroughly understood in order to meet the evolving
expectations of customers who seek a wide range of convenient and varied food options.
By adjusting to innovation and product development, investigating food technology
provides opportunities to learn about cutting-edge techniques and procedures while
experimenting with cooking in the rapidly changing world. The difficulties, prospects,
and effects of food technology on people's motivation to learn and follow this professional
path can all be further investigated in this study. The commitment to studying and
adapting to new learning methods did not waver in the face of any challenge. The
challenges acted as a means of creating avenues for the development of creativity and
innovation. Therefore, this means that they wish to pursue a career that involves the
influence of food technology and preparation, exploring an in-depth understanding on the
challenges, opportunities and motivations toward enhancement program.

The study aims to determine the challenges and opportunities in food technology
studies. Specifically, it sought to answer the following research questions: 1) What are
the challenges and opportunities of food technology studies?. 2) What is the motivation
of students in studying food technology?. 3) What enhancement program may be taken
to improve the quality and effectiveness of food technology studies?

Method

The study used a qualitative research design employing a phenomenological
approach to acquire deep understanding on the responses of the participants. The
researcher sought to get a more profound comprehension of the challenges, opportunities
and motivations that arise from sustainability, technological advancements, innovation,
and developing products. Qualitative research methods employing focus group discussion
was used to collect data and analyze the perspectives of experts in the field (Liamputtong,
2021). Focus group discussions was employed in the study which was participated by
eight (8) undergraduate students taking food technology course. Purposive sampling was
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used to choose the participants based on specific characteristics relevant to the research
(Campbell et al., 2020). As the study needed to acquire and analyze the experiences and
perceptions of the participants taking food technology, this will have a great benefit to
the food industry. Codes and themes were utilized in the study and researcher analyzed
the responses to create an emergent theme. Through a more thorough examination of
participants' ideas and experiences, this approach is well-suited for examining the
complex viewpoints and insights of needed in the study. To gather responses from the
participants, the researcher employed Focus Group Discussion (FGD) to gain a thorough
knowledge of the challenges, opportunities, and motivations in studying food technology.
As reiterated by Nyumba et al., (2018), Focus group discussions (FGDs) are a valuable
tool for examining participants' attitudes, beliefs, and perceptions about a specific idea,
concept, or service, and it can learn more about the elements influencing participants'
viewpoints. FGD was employed in a one-day meeting where all participants were
available and given the Consent Form in participating the study. Audio-recording and
taking notes were some strategies used during the FGD to acquire the responses of the
participants. The researcher informed the participants that any information that will be
shared during the discussions will remain private and confidential.

Interview guide questions was also employed to acquire profound knowledge of
the phenomenon and it was validated by the experts. The data gathered and analyzed
which can contribute to improve the result of the study. Additionally, Kallio et al. (2016)
explained that an interview guide was used to extract details about the student’s
perspectives in the field of food technology as well as their opinions.

Results and Discussion

Immersion and real-world applications are examples of mobilizing and
networking strategies that should be included in the utilization of learning in food
technology. The food technology industry will be more capable to fulfill its demands and
provide resources for increased support and networking in the pursuit of high-quality
services and instruction as this study acquire a deep understanding of the challenges,
opportunities, and motivations of students in studying food technology.

1. Challenges and Opportunities of Food Technology Studies

Based on the results of the study, three themes emerged in various challenges
experienced by the participants and opportunities in studying food technology:
sustainability issues, technology advances and innovation and product development.

a. Sustainability Issues

Opportunities arise from these challenges. Recognizing the difficulties makes it
possible for knowledge to grow, making learning and teaching more adaptable. It also
makes it possible to incorporate research-based teaching pedagogies in food technology,
strengthening the learning culture. Food technology affects many facets related to food
production, safety and processing serving a number of important functions in society
(Siegrist & Hartmann, 2020). Sustainability issues are one of the challenges faced by
students studying food technology since change involves a process of simultaneous, rapid
relearning and unlearning. As shared by P1: “Food technology research and outcomes
have been hindered by a lack of facilities and equipment”

Equipment shortages and concerns about food safety accompany the learning
process. Keeping up with cutting edge technologies can present both opportunities and
challenges in the food technology studies. Thus, innovation and produce development
were always evident in preparing participants in the wide range of learning in food
services and technology. As a result, sustainability concerns are not quickly addressed
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because there is a growing need for attention and attention. This was strengthened by the
study of Acciaro et al., (2014) research helps educate awareness and educational
initiatives about the value of sustainable living. As shared by P5: “We can make a greater
contribution to sustainability and development in our field of expertise by accumulating
a wealth of information through food technology research.”

Technological developments in food processing frequently include automation
and mechanical integration to optimize manufacturing procedures. This is suitable since
it is essential to remain current on the changes that have taken place in order to keep ahead
of trends and achieve the ideal level of sustainability in the food business. A greater
understanding encourages behavioral shifts that lead to more sustainable behaviors for
both individuals and communities. A number of novel approaches and technological
advancements have surfaced to tackle the escalating issue of food technology (Nile et al.,
2020). Moreover, addressing sustainability concerns can be aided by the development of
sustainable methods. Participants were also hinted at being faced with obstacles, one of
which is the advancement of technology. As added by P2: “Aside from the difficulties
associated with ensuring food safety, producing enough food for everyone, and
preventing food waste, food technology research also offers benefits such as creating
environmentally friendly, nutritious food options and utilizing machinery to produce food
more quickly”

According to Benke et al., (2018) these technologies can be used to examine and
assess food safety, quality, and availability by developing risk-based decision-making is
the key to raising the caliber and efficacy of food technology research. This suggests that
introducing challenges pertaining to food technology into learning settings has several
advantages for students' understanding of food technology that can lead to a world of
opportunities toward changes. Furthermore, Giacalone and Jaeger (2023) highlighted
how developments in food technology allow for innovative and practical food products
that satisfy the wide range of dietary requirements and lifestyles seen in society. Roman
et al. (2017) reinforced this by stating that technology advancements have increased the
overall efficacy of food systems from farm to table, leading to a more reliable and
sustainable food supply. Food technology offers chances for innovation to adjust food
products, flavors, and compositions to evolving consumer preferences. Also, mentioned
by P3: “In today’s world, food technology has a strong emphasis on the advancement of
sustainable food production methods™

The development of ecologically friendly methods for food production is
emphasized in food technology that entails sustainable sourcing. Miller and Tanner
(2015) have emphasized that study crosses national boundaries to foster global
cooperation while also aiding in understanding and mitigating potential repercussions.
Undertakings in food technology offer a singular chance to investigate prospects and
difficulties related to food production and security.

Food technology offers significant advantages while addressing a variety of issues
facing the food industry. By recognizing the challenges and opportunities, it may gain a
better understanding of the initiative's weaknesses and how to address its strengths in food
technology. Additionally, it gives the food business a sense of flexibility and adaptability
as it moves toward sustainable development.

b. Technology Advances

Keeping up with the rapid advancements in food technology presented a difficulty
for the participants, as seen by their comments. Therefore, there are still gaps in food
technology that need to be filled in a variety of areas, including food production, safety,
and storage. It will be harder for businesses to stay on top of trends and maintain their
ability to adapt to the unavoidable changes because of the challenges and these difficulties
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present chances. As shared by P5: “The development of technology is one of the things
that | believe will be very beneficial to students studying food technology because it is
modern and primarily utilized by organizations and other entrepreneurs”

By acknowledging the opportunities could lead a way in acquiring more
knowledge and allowing for more flexibility in teaching and learning as well as the use
of research-based pedagogies in food technology to enhance the culture of learning.
Moreover, challenges and opportunities paved way toward the drive on innovation (Appio
et al., 2019). Consequently, challenges paved way in open opportunities. As shared by
P3: “Food technology challenges improved each student's understanding of food,
cooking, nutrition, and other topics through this, it enables students to make more
creative, resourceful and aware on the trends in food preparation even though there is a
lack of equipment and spaces”

As emphasized by Giacalone and Jaeger (2023), advances in food technology
enable creative and useful food products that meet the diverse dietary needs and lifestyles
of the society. In order to adapt food items, tastes, and compositions to growing consumer
preferences, food technology presents opportunities for innovation. As mentioned by P6:
“One of the biggest issues I see for students studying food technology is a lack of cooking
supplies and a laboratory”

Students will be more equipped to adjust to the constantly shifting trends in the
food sector if they are provided with appropriate tools and resources and have a positive
attitude toward the curriculum. The food technology program and students are embracing
this trend, thus technological advancements ought to be visible and provided to them.
This was strengthened by Roman et al., (2017) technological developments have
improved food systems' overall effectiveness from farm to table, resulting in a more
robust and sustainable food supply if materials and resources were evident while studying.
Educational institutions might strive to overcome the challenges by combining long-term
initiatives aimed at improving facilities to address immediate needs. Institutions will
become more cognizant of the domain in which they must recognize and grow because
of opportunities and challenges. Finding its innovations and sustainable practices will
make it possible to broaden our understanding of how to be adaptable and stay up to date
with the food industry's trends, especially when it comes to food technology research.

2. Motivation of Studying Food Technology

By adjusting to innovation and product development, investigating food
technology provides opportunities to learn about revolutionary processes and methods
while experimenting with cooking in the rapidly changing world. Food technology must
be thoroughly comprehended to meet the evolving expectations of customers who seek a
wide range of convenient and varied food choices.
a. Innovation and Product Development

By recognizing its innovations and sustainable practices, it will enable to broaden
the understanding of how to adapt to change and keep up with the food sectors trends,
especially when it comes to food technology study. Studying food technology is essential
to creating a sustainable future because it offers the information and resources needed to
tackle difficult problems and promote progress in relation to food technology (Penfield et
al., 2013). Many research projects on food technology will add significantly to the corpus
of knowledge regarding the depth and scope of their understanding of the contemporary
environment. Moreover, it focuses on education via technological advancements. Despite
the difficulty, this offers a way forward for achievement and transformation. As shared
by P4: “The use of food science and technology to enhance the nutritional content and
flavor of food is something | observe in food technology students, especially when it
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comes to the quick and simple ready-to-eat meals that are a big part of today's busy lives.
In gentler production processes, high pressure or steam are better for preserving food
flavor and nutrients”

Furthermore, the field of food technology is expanding and calls for a solid grasp
of the science and technology underlying food processing and production (Mercer et al.,
2015). Students who complete this course will be better prepared to design and oversee
contemporary food production systems. Furthermore, included in the course are subjects
like food engineering, nutrition, and safety (Rutland & Owen-Jackson, 2015). Students
can acquire the information required to operate in the food industry and guarantee that
food products are safe and of the highest quality by comprehending the potential and
difficulties presented by food technology (Lillford & Hermansson, 2021). Additionally,
the course will assist students in gaining a deeper comprehension of the food industry,
which may open up additional job options. With the technological advancements, the
school won't fall behind in timely and relevant new information in food technology
studies. Also, added by P5: “Food technology studies help students learn about making
food safely and healthily and it can work in food companies do research or help make
food rules”

As notion by Chen et al., (2013), food technology research has significantly
improved safety, effectiveness, and sustainability in food production, keeping, and
delivery. This is also an opportunity for the food services sector to use advanced and
contemporary technologies. Additionally, food technology research focused on
progressing and advancing. As added by P8: “One of the better food technology
techniques | saw for boosting food processing efficiency was the use of smart sensors.
Smart sensors are devices with the capacity to measure and monitor several aspects of
food products, such as moisture content, pH, texture, color, freshness, and temperature”

Due to the constant growth and extension of information, technological
advancements in education are necessary. All food technology abilities and talents must
be modified to meet the demands of the contemporary food safety, storage, and
preparation environment. According to research efforts, foods with additional health
advantages beyond basic nutrition are being developed (Mujtaba et al., 2019). The
discovery and application of substitute substances result from research advances and
alternative ways to promote transportation, safety, and storage (Bearth & Siegrist, 2016).
Food technology drives advancements in food quality, safety, sustainability, and
innovation. It was determined that emphasizing innovation and product development
would be a beneficial strategy for raising teachers' and students' food technology
proficiency. It cannot, therefore, be completed without the support of suitable locations
and tools. Consequently, developing products that consider the culture of the organization
itself is one way to innovate.

b. Program for Advancing Food Technology Studies

To further strengthen food technology studies as a foundry of knowledge, it is
imperative that instructors and students write research about food technology and provide
equipment and spaces in food technology for more focus and reliable outcomes. Based
on the participant responses, the conclusion was made that the institution needed to stay
current with and promote technological breakthroughs and innovation. Enhancement
programs help people and companies stay current with emerging technologies, market
trends, and best practices in rapidly evolving fields. As mentioned by P6: “Students must
use what they learn in real-world settings in order for food technology courses to improve.
New developments in the food business should also be covered in the classes.
Additionally, working with actual food firms allows you to learn from them”
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The conclusion reached from the responses provided by the participants was that
the institution needed to keep up with and support innovation and technical
advancements. Encouraging instructors and students to engage more in real-life situations
and application practices about food technology is vital to further develop food
technology as a foundry of knowledge. Enhancement programs assist both businesses and
individuals in staying up to date with industry trends, new technologies, and best practices
in quickly changing industries. This flexibility is essential to long-term success (Safdari,
2019). Enhancement programs are deliberately planned endeavors with the goal of
bringing about constructive adjustments and improvements in a particular setting,
ultimately assisting in the general development, efficacy, and prosperity of individuals.
Added by P7: “In order to enhance food technology studies, educators and students should
conduct more field research. They should also collaborate more to teach students about
real-world food issues. By doing this, students will learn more effectively and be better
equipped for careers in the food industry”

As a result of the results of the study, the enhancement program aims to improve
the ability of food technology students to adapt to the rapidly changing local and
international context. Simultaneously placing each person's readiness and significance
about changes in technological advancements. Building capacity is necessary to improve
academic and student research capacities in food technology. As mentioned by P1 and
P2: “With the existence of initiatives like programs that will expand the readiness of afood
technology, students can be prepared for a competitive and competent world that is
individual”. “Establish a program for mentorship that connects experienced people with
students studying food technology”

By encouraging the creation of teaching strategies centered on research, this
project seeks to close the gaps in the availability of high-quality educational resources. It
can provide academics and students with an awareness of the food business and related
procedures, enabling them to apply their expertise to develop new goods and services
(Smigic et al., 2021). Understanding improved sustainability and the necessity of better
food production and storage techniques can also be beneficial. In conclusion, researching
food technology can lead to a deeper comprehension of the science underlying food
production and storage, enabling a safer and more effective use of resources (Singh et al.,
2017). Furthermore, P3 shared: “As part of the enhancement program, students should
be exposed to taking part in various symposiums, field trips, and culinary competitions.
This will help them become more competent and self-assured, and they will be able to
put their knowledge and talents to use in ways that will make the school proud”

In connection to the proposed enhancement program, adopting evidence-based
methodology enables food technology research to cover a greater range of topics and
enable a more thorough examination of their consequences. It aims to create awareness
of exceptional service in the food industry among all individuals and to increase people's
creativity and resilience, both of which will attest to sustainable development. The
enhancement program should include opportunities for students to participate in various
symposiums, field trips, and culinary competitions. Food technology should provide an
enhanced program to eliminate learning gaps and raise the program's bar to the greatest
level, enabling people to reach their full potential in all areas of life in related to food
technology.

Conclusions

In the institution, improving individuals’ capacities and abilities in both personal
and professional contexts is a shared objective. Enhancing the research competencies of
food technology faculty members and students requires capacity building. This will close
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the gaps in access to high-quality educational services and result in more research-based
teaching pedagogies. Studies on food technology will cover a broader range of topics and
delve further into their effects thanks to the use of evidence-based methods. Real-life
situations enable students to develop and engage them into more complex activities in
relation to safety, storage and production. Through comprehensive instruction designed
to strengthen the institution's dedication to writing, be able to generate more timely and
pertinent research. Food technology writing studies might receive value and attention
from the Enhancement Program which paved its way in the challenges and opportunities
in food technology, which is dedicated in providing quality education and preparation in
the food industry.
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