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Training information technology (IT) at universities is a key factor in
forming and developing technological capacity for agricultural
students. In today's 4.0 era, when digital technology has gradually
taken over professional jobs, innovation is crucial for training
information technology. To determine the effects of digital
technology on training Informatics for students at Thai Nguyen
University of Agriculture and Forestry, the article uses theoretical
research methods, practical research, and data processing. The
results of the article can not only show how graduates’ training
information technology ability can satisfy their actual job
requirements, but also be the basis for proposing some specific
measures for training information technology, under the influence of
digital technology to improve learners' capacity to meet the new
requirements of today's digital agriculture.
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Cong nghé sb

Anh huéng caa cong nghé sé trong
ndng nghiép

Dao tao Tin hoc cho ki su ndng nghiép
Nang luc s6

Nang luc trng dung cong nghé théng tin

Pao tao vé Tin hoc trong trudng dai hoc la yéu t6 dong vai tro
chu dao dé hinh thanh va phat trién ning luc vé cdng nghé cho
sinh vién nganh néng nghiép. Trong thoi dai 4.0 hién nay, khi
cdng nghé s6 da va dang dan chiém linh cac cong viéc chuyén
mon, yéu cau déi moi trong gido duc Tin hoc 12 tat yéu. Bé xéc
dinh dugc nhitng anh huong cua cong nghé sé dén qua trinh dao
tao vé Tin hoc cho sinh vién truong Pai hoc Nong 1am - Dai hoc
Thai Nguyén, bai bdo su dung cac phuong phap nghién ctru nhu:
Phuong phap nghién ctiu ly luan, nghién ctu thuc tién va xu I s6
ligu. Két qua cua bai bao bén canh viéc cho thiy muc d¢ dap ung
vé trinh d6 Tin hoc cua sinh vién sau khi ra trueong so voi yéu cau
thuc té cong viéc, con 1a co sé dé dé xuat mot sb bién phap cu thé
cho cong tac dao tao vé Tin hoc trude nhirng anh huéng cua cong
nghé sé nham nang cao ning lyc ngudi hoc, dap tng yéu cau méi
ctia nén ndng nghiép sb hién nay.
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1. Introduction

The impact of the 4.0 revolution has led to drastic changes in all areas of modern society. In
particular, agriculture applying digital technology is a widespread and highly effective
development trend in countries in the region and the world [1].

In Israel, agricultural technology attracts about 7% of global funding for new technologies.
Devices such as automated robots or unmanned aerial vehicles have been initiated here and are being
widely used in almost all stages, for example: Sow, put down fertilizer, spray, agricultural harvest,
etc. [2]. The "Internet plus" strategy in China has created millions of job opportunities for workers,
improved agricultural production efficiency, and created a sustainable agricultural ecosystem [3]. In
Thailand, solutions for indoor farming with 10T, sensors, and automation equipment are provided by
many companies to develop a variety of profitable agricultural products [4].

In Vietnam, digital technology has been applied more and more in enterprises in the
agricultural sector. The results in the studies [5]-[8] show that information on animal health,
humidity, temperature, pests, nutrition, and crop yield are done through sensor measuring
devices. Devices such as automatic robots or unmanned aerial vehicles have been used in crop
irrigation, crop yield monitoring, feed mixing, milking, product quality classification, spraying,
and pest control on crops. In addition to farming and animal husbandry activities, production and
business activities also changed significantly. Channels of product introduction, promotion, and
consumption are strongly developed through forms of e-commerce to create favorable conditions
for consumers, increase the ability to connect with customers and improve the operational
efficiency of the value chain.

The change and development of technology have led to new needs for human resources, the
structure of occupations, and the qualifications of workers in the agricultural sector. In the field
of agribusiness, research by Erickson et al [9] has shown that the knowledge, skills, and
capabilities that employers require are the abilities to install, calibrate, troubleshoot, and repair
equipment; precise agricultural knowledge, and text processing skills. According to Aleshina et al
[10], the training of students at universities should focus on the ability to program, database
creation and management, and how to work with automation devices. The study of Kopishynska
et al [11] provides an electronic energy framework to be achieved for agricultural students in
Ukraine include: Innovation of technologies, document processing, information and knowledge
management, and process improvement.

The requirements of the actual work have led to an inevitable change in higher education.
Training programs have drawn a lot of interest from educational institutions. However, the actual
quality of training has not really met the expectations of employers or training institutions.
Research by Erickson et al [9] shows that Employers in the agribusiness sector find it difficult to
find qualified candidates due to low qualifications or a lack of key skills in their profession. In
the study of Bournaris [12], the technology skills of students studying at Agricultural Universities
in the Euro-Mediterranean region are only at an average level (Portugal, Spain) and below
average (Greece, Italy). Most students are aware of the importance of precision agriculture
technologies. However, they think they have not received much training in these skills.

In Vietnam, N. N. A. Pham's research at the Mekong Delta region showed that although
human resources in the agricultural sector had a high proportion of university and college
degrees, the practical operational competencies such as: Foreign languages, training information
technology (IT) or science and technology still did not meet the needs of the job [13]. Research
by M. T. Pham [14] also showed that, the quality of training in Informatics, Foreign languages
and Soft skills of students at the Vietnam National University of Forestry is still limited. In
research by T. T. Hua & T. H. Trinh [15] on the current status of the job competencies of
students at the university of Agriculture and Forestry, Thai Nguyen university, the average score
of students' IT competence achieved after graduation (3.32) is much lower than the requirements
of employers (3.61).
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In order to improve the technological capabilities of employees, the quality of training in
general and training in IT in particular at universities plays a key role. However, many studies
find that this training has not yet responded to the general development trend. Therefore, the
objective of this study is to understand the impacts of digital technology on the agricultural sector
and the training of ITs for agricultural students. Based on the analysis of the current situation of
training IT at the University of Agriculture and Forestry - Thai Nguyen University (TUAF), the
study proposes some solutions in training IT to suit the reality at TUAF today.

2. Methodology

In this article, we use theoretical and practical research methods to talk about the impacts of
digital technology in agriculture, the current situation of Informatics education, and the status of
students' qualifications in the field of agriculture.

The data processing method is used to assess the status of students' qualifications and factors
affecting IT training at TUAF. We conducted a survey for lecturers and students, during the
period from September 2021 to June 2022. For lecturers, we took a survey of 16 lecturers
teaching General Informatics and Applied Informatics. For students, the survey was conducted
with 384 first-year students (who have not studied informatics courses at school) and 312 final-
year students (about to graduate). The purpose of the student survey is to assess the difference in
the level of students before and after learning IT, the initiative of students in learning, and at the
same time determine the level of achievement of students after the training process. To conduct
this survey, we use the IT application competency framework of agro-forestry engineers that we
have built previously, including 07 competencies and 21 criteria [16]. The survey uses a 5-point
Likert scale, in which the actual situation of students' ability in IT is assessed on a scale from 1
(very poor) to level 5 (very good), while the current status of teaching and learning is from level
1 (not used) to level 5 (very often).

The data collected after the survey was entered in Excel and used as input data on the IBM
SPSS Statistics 20, statistics in proper case. The data is statistically classified according to the
coded variables, and the mean scores and standard deviations of the responses in the collected
survey sheets are calculated. The scale is tested using Cronbach's Alpha coefficient. This is a
method to help eliminate inappropriate variables and evaluate the reliability of the scale. The
scale is considered reliable if: The corrected Item - Total Correlation coefficient is > 0.3 and
Cronbach's Alpha coefficient is > 0.7.

3. Result and recommendations
3.1. The current situation of IT training for students at TUAF
3.1.1. Features of the Informatics training program for students at TUAF

At TUAF, the courses of IT include General Informatics and Applied Informatics. For
General Informatics, the content of the course helps students to form and develop basic
knowledge and skills such as general understandings of policies, trends, and laws in using IT;
knowledge of computer networks, the Internet, and basic operations; how to use office software
and applications to present documents, process spreadsheets, the ways to create presentations in
practice; how to find and use information; how to use forms of electronic communication in
communicating, introducing and promoting products, etc. [17].

For Applied Informatics courses, depending on the profession, there are differences between
the courses, in order to provide general and in-depth knowledge for that profession as: Build
industry databases, manage product quality and value chains; be able to use a number of media in
propaganda, product promotion and market development; be able to use a number of smart
agricultural equipment and software; have an understanding of the laws in using IT and apply
them to communication, and behavior in the digital environment.
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3.1.2. The current situation of the Informatics level of students at TUAF

After surveying the students' Informatics levels, we obtained the following results: The
correlation coefficient of the total variables was greater than 0.4, with the coefficient of
Cronbach's Alpha for first-year and final-year students being 0.804 and 0.852 respectively. This
proved that the observed variables have high reliability, and the scale given in this study is
reliable and suitable for analysis.

The survey results on the time of using IT devices in a day showed that students often use
these devices for a relatively high amount of time. 63.3% of first-year students spend 4-6 hours a
day on predominantly smartphone devices. For final year students, 57.9% of students spend 4
hours or more on a variety of devices, and nearly half of them use computers for more than 6
hours. The difference in the purposes of using IT devices between the two above student groups
is shown in the following figure 1.

Doing business

Exchanging information
Work
Entertainment

Studying
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HFinal year students ~ m First year students

Figure 1. Purpose of using IT devices of first year and final year students

According to the above data, students are more interested in activities such as learning,
entertainment, and information exchange. Besides the main task of studying, many students now
work part-time. Many students participate in jobs using IT equipment, a few students carry out
self-employment forms with the support of these devices.

For the survey results on each specific competency criterion, after running the software, we
obtained the average score and the difference between the two groups of students. The above
difference can be represented in more detail through the figure 2.

Through the statistical figure in the fig. 2, it can be seen:

Firstly, the level of Informatics of the first-year students at TUAF is quite low, below the
average level with the obtained results ranging from 2.13 to 2.93. This is consistent with the
characteristics of current first-year students at the university: Most students come from remote and
isolated areas, areas with special difficulties, learning opportunities and exposure to technology
devices are limited, and input quality is low. Besides, a number of criteria such as Competence
4.10, Competence 5.13, and Competence 5.14 are related to professional expertise that students
have not been trained and Competence 6.19 is about how to apply in professional practice.

Secondly, the education of Informatics in the university is effective with all criteria being
improved with a difference between 0.74 and 1.45. However, this result is only average with the
average score of all criteria being 3.5. Scores of Competence 4.9 and Competence 4.10 reached
the lowest level. This shows that students are not familiar with the technological equipment
commonly used in agriculture. Students rated their own ability better in the criteria Competence
1.3, Competence 2.5, Competence 5.11, Competence 6.17, Competence 7.20, Competence 7.21.
They are the abilities to self-study, and self-update about the regulations and new trends of
technology; skills in searching and exchanging information; skills in using office utilities and
software; communication skills, cooperation, and application of e-commerce forms.
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Figure 2. Comparison of the achievement of the competence criteria of first-year and final-year students

From the above analysis results, we find that:

The education of Informatics for students at TUAF has achieved certain effects. Students have
a basic understanding of technology and basic software; they can see the importance of the
subject and the role of technology; they also have the ability to self-study, consciously practice
soft skills; have the ability to exploit information, and initially know how to apply technology in
advertising and business. This is one of the competencies needed to support product development
and startups today.

However, the weakness of students is reflected in the knowledge and skills for equipment and
software of automatic control devices and smart agricultural equipment. Besides, students' ability
to apply knowledge in practice is still limited. According to our research, the introduction of
subjects on smart agriculture has only been shown in the training programs of the Crop industry
and high-tech agriculture. Other industries still just stop at basic IT applications, there is no
update according to new trends. Through the actual survey and collecting opinions of students,
many students need to learn about these devices in practice. However, the investment in these
devices in the university is still very limited. Most new students are only introduced to the subject
and observed during practice or internship. Meanwhile, students participating in professional
internship programs abroad have very good skills. Most of them, after graduation, start their own
businesses through farms on agricultural products or work for high-tech companies in agriculture.

3.1.3. The current situation of teaching and learning Informatics subjects at TUAF

To assess the current situation of students' teaching and learning of Informatics subjects, we
conducted a survey of the opinions of 16 lecturers teaching Informatics subjects and 312 final-
year students at the school.

Survey results about teaching methods/techniques that teachers often apply show that: Teachers
mainly use specific methods in teaching Informatics and traditional teaching methods, such as
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presentation, conversation, practice, and problem-solving. Survey results on teachers' updating with
modern teaching methods and teachers' support for students is shown through the figure 3.

Building online tools for students' self-study

Support students to study online

Provide digital learning materials for students to study

Update new content in the subject

Carry out teaching through experiential activity or realistic simulation

Guide students in scientific research on the application of the subject
in their profession

0% 10% 20% 30% 40% 50% 60%

Very often B Often OSometimes ERarely CINever

Figure 3. Survey results on technology updates in teaching and teacher's support for students

According to the data on the figure, 69% of teachers regularly update subject content, and more
than 50% of teachers were interested in applying subject knowledge into practice through the
application of different teaching methods and scientific research activities. Teachers also often
support students in learning activities and self-study. However, the provision of digital resources for
students has not been popularized. Much of the material is still in hard copy, not updated yet. E-
learning methods are quite popular nowadays, however, only a few teachers have implemented
them with a simple construction method, little content, and have not yet attracted the attention of
students. The main tools used are course site, Edmodo, Schoology, and MS Teams.

The results of the survey on the frequency of students' learning activities show that the
frequency of students participating in learning activities is only at an average level. Except for
group work activities and practical activities in class at 60%, the remaining activities are only at
low levels. This shows that students are still not active in carrying out learning activities.
Through the survey results on teachers and students, it can be seen that besides traditional
teaching methods, teachers have had access to active teaching methods. However, the level of use
is still not much, especially in the methods that connect subject knowledge with practice. Most of
the teaching methods are still used in the traditional way, not taking advantage of the advantages
of ICT. A part of students is still passive in the learning process.

Thus, through the assessment of the current situation of Informatics training at TUAF, it can be
affirmed that the Informatics training program for students has not caught up with the development
trends of technology in agriculture; teaching and learning methods have not made the most of the
advantages of technology and communication; level and access to technologies in smart agriculture
are limited; the facilities for teaching and learning activities do not meet the requirements.

From the above analysis, we draw conclusions about some of the effects of digital technology
on the training process of Informatics at TUAF as follows:

Firstly, digital technology changes some subjects in the curriculum. The application of
technology in performing professional activities requires the addition of new subjects. Those are
subjects related to controlling and exploiting technological devices, collecting, and analyzing
data to make timely and accurate forecasts and decisions. In addition, the content of the subjects
must also be regularly updated to suit the needs of students.

Second, digital technology creates favorable conditions to diversify teaching ways and
methods. The traditional face-to-face teaching and learning in the classroom with the aid of the
board and chalk is being replaced by online classes using technology devices. Teaching methods
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are geared towards capacity development, motivation, self-study, and personalized learning. The
use of digital applications in the design and simulation of teaching content will create practical
experiences, create excitement, and enhance the ability to apply knowledge to practice.

Third, digital technology promotes the activeness and flexibility of learners. With a rich
digital data warehouse, learners will easily access resources for self-study and research. Online
courses, teaching software, or other forms of distance learning, e-training create a flexible
educational environment that meets the needs of learning anytime, anywhere, creating favorable
conditions for learning at a lower cost.

3.2. Recommendations

In order to promote the advantages of digital technology in teaching, and at the same time
improve students' adaptive capacity to the strong impact of digital technology on employment in
the agricultural sector, we propose some solutions for IT training at TUAF are as follows:

To the university, the university should:

Regularly update the training program, including references from many sources; compare the
training program with training curricula in developed agricultural countries; focus on developing
new technology-related subjects.

Update the output standards of Informatics to suit the requirements of the new program.

Implement digital transformation in all aspects of the university; increase investment in IT
infrastructure and smart agricultural equipment; connect with enterprises in the training process
to take advantage of facilities and improve students' ability to apply knowledge into practice.

Create favorable conditions for teachers to develop professionally; encourage research related
to the application and development of technology in the major.

To the lecturers, the lecturers should:

Regularly update the content of the subject according to the change in technology and new
requirements of the job.

Create a modern learning environment, including regular support and interaction between
teachers and students; use active teaching methods in addition to subject-specific methods to
improve students' ability to apply knowledge into practice; diversify forms of teaching
organization, giving priority to those with the high practical connection.

Encourage students to participate in programs, projects, and scientific research topics on the
application of the subject in practice to improve knowledge, skills, and access to specialized
knowledge in the industry.

Promote and enhance the student's ability to self-study, research, and practice necessary soft
skills, with emphasis on exploiting rich digital learning resources and combining the use of
learning methods, such as e-learning, m-learning, u-learning, and smart-learning.

Participate in training courses and workshops to improve professional capacity, keeping up
with the trends of modern society.

4. Conclusions

The main purpose of our study is to investigate the factors that need to change in the process of
informatics training for students at TUAF under the impact of digital technology on the education
and employment of agricultural engineers. The results of the article show that factors related to
training programs, facilities, and teachers need to change in order to meet technological innovations
and the advantages of technology in the process of teaching and learning. We have also proposed
some solutions for Informatics training at TUAF in the coming time. In the solution secion, we
have not mentioned the learner factor, due to the unique characteristics of this object at TUAF, the
conditions of facilities, and factors in teaching that affect the ability to self-study, explore and use
technology. Learners are the most important factor, in determining the final outcome of the training
process. Therefore, we will specifically address this solution in future studies.
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