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Currently, with the positive impact of information technology (IT), the
world’s agriculture is gradually shifting from the traditional agricultural
model to the digital agricultural model, creating high productivity,
increasing the product value and labor productivity. However, the
agriculture with applied digital also requires laborers to be capable of
applying IT in the agricultural sector. On the basis of theoretical research,
output standards from bachelor training programs in the field of agriculture
in the world and Vietnam, along with practical investigation results, the
article focuses on two main contents: clarify the content of IT application
capacity of a student in the field of agriculture and forestry; building a
competence framework and assessment criteria for IT application
competence for students in the field of agriculture and forestry. The results
of the article are documents for Thai Nguyen University of Agriculture and
Forestry as well as training institutions for bachelors and engineers in

agriculture and forestry to refer to in the process of developing training
programs, assessing outcomes for students, as well as innovating training
methods towards developing learners’ capacity.
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1. INTRODUCTION

The popular trend of information technology application in industries has led to changes in all
aspects of technical processes, production methods as well as business methods [1]. In order to operate and
meet the demands of actual work, the requirement of information technology (IT) capacity is mandatory for
all employees in society. Currently, many countries around the world have built their own IT competence
frameworks [2]. The frameworks are geared towards general IT knowledge and skills. For each specific field,
besides general competencies, there are also specific competencies related to the characteristics and level of
IT application of work in that field. There have been a number of studies conducted in a humber of areas,
such as: education [3], [4], accounting [5], general workers in developing countries [6], librarians [7], and
students [8], [9]. Building a competence framework of IT application is necessary. It serves as a basis to help
agencies and enterprises in the process of recruiting, evaluating staff, developing training and retraining plans
for the unit, and improving the quality of training in educational institutions.

In Vietnam, besides the competence framework of IT for workers in general [10], most of the
studies that have been done focus only on building the framework for teachers [11], students in the fields of
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IT [12], [13], and education [14], [15]. No research has been done on the agro-forestry sector. In addition, the
results of IT training for students in this field in many educational institutions have not yet met the
requirements of employers [16], [17]. In such a situation, we conduct research to clarify the characteristics of
the competence of applying IT for students in agriculture and forestry, building a competence framework and
criteria for assessing students' IT applying competence. The results obtained from the research are important
documents for the training institutions of agricultural human resources in the process of developing training
programs and innovating training methods to create training products that meet the needs of today’s ever-
changing society. Agencies and enterprises in the field of agriculture can also refer to the framework in the
recruitment and training of their staff.

2. RESEARCH METHOD

To conduct this study, firstly we used group of theoretical research methods: Analysis, synthesis,
systematization of documents on the information technology competence framework, specific applications of
IT in agricultural work in order to have a full and profound awareness of research issues, developing a basis
for conducting further studies. Then we use group of practical research methods. Using the mixed method
[18], [19] by a combination of methods as: investigation, observation, interview, professional solution,
research, and experiment to serve as a basis for confirmation, processing results and completing the
framework as well as appropriate evaluation criteria. To conduct the survey, we built in-depth interview
questions and questionnaires for lecturers, researchers, and employers. Our implementation steps are
concretized through the diagram in Figure 1.

In the first stage, the qualitative method is applied on a small sample with the aim of identifying
problems related to the IT application competence of students in agriculture and forestry. The data in this
stage was collected by in-depth interview method with a sample of 5 lecturers teaching General Informatics,
Applied Informatics, and 3 recruiters from manufacturing and business companies in the agriculture sector.
In the next stage, the survey method by questionnaire combined with case study is used on a large sample to
provide a competence framework and criteria for assessing students’ IT application competence. The survey
sample includes lecturers, researchers who are knowledgeable about IT applications and employers in
specific areas of expertise such as: Cultivation, animal husbandry, processing and agribusiness. After
receiving feedback from experts, the framework was revised and sent to them again for further comments.
This process is repeated until there is a high consensus from the experts. In this step, we went through three
rounds with comments from 16 lecturers (teaching General Informatics, Applied Informatics at University of
Agriculture and Forestry and University of Information and Communication Technology), 12 experts (7
directors of agricultural and forestry research centers, 5 researchers in IT education), 08 employers (as
Directors, heads, deputy heads of departments working at state management agencies and production
companies related to agricultural production and business). In the final stage, we test and evaluate students’
IT application capacity according to the set of criteria that have been built to analyze and adjust accordingly.

{ Reviewing documents, analyzing the bases for building a competence framework ]

First stage |+ !
{ Determining the structure and describing the component competences }
4
{ Consulting experts” opinion on the draft framework ]j
0
v [ Building criteria to assess competences 14
Next stage - T J J
[ Consulting experts’ opinion on the criteria for assessing the competences ]
U
{ Describing in detail the expression levels of each component competence ]
J
\ 4 Evaluating the competence framework ]
Final stage T
Completing the competence framework and the table describing the expression levels ]

Figure 1. Stages and steps of building the framework
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The study was carried out by us from January 2020 to July 2022 in Thai Nguyen province. This is
where many universities are located, including Thai Nguyen University of Agriculture and Forestry, which
trains high-quality human resources in the fields of agriculture and forestry, rural development, natural
resources, environment and valuable scientific and technological products [20]. In addition, this is also home
to many research centers and production and business enterprises in the field of agriculture.

3. RESULTS AND DISCUSSION
3.1. Competence in applying information technology of students of agriculture and forestry
3.1.1. Concepts

Information technology was introduced after the second scientific and technical revolution (1871-
1914) with the aim of replacing part of brain labor, helping with the control part with human intelligence
[21]. There are many definitions of IT that have been given. According to Burgelman [22], information
technology refers largely to the resources applied by a firm in the processing and management of its data.
These resources include hardware, software, communications (voice, data, and video) and associated
personnel. The Information Technology Association of America (ITAA) [23] definition: “IT study, design,
development, application, implementation, support, or management of computer-based information systems.”
In Vietnam, IT is understood as a collection of scientific methods, technologies and modern technical tools
for the production, transmission, collection, processing, storage and exchange of digital information [24].
Besides, the concepts of IT and ICT are used uniformly because the concept of IT contains elements related
to the transmission, distribution and exchange of information. As can be seen, the term IT refers to software,
internet networks, computer systems used for the production, distribution and processing of data, exchange,
storage and use of information in the form of different consciousness. In other words, IT is the use of modern
technology to create, process, transmit, store and exploit information. IT application is the use of IT for
specific activities or purposes.

Similar to the concept of IT, there are many concepts of competence that are given according to
different fields. In this article, we use the concept of competence in the direction of performance:
“Competence is the mobilization and synthesis of knowledge, skills and other personal attributes such as
interest, belief, will, in the successful implementation of activities, effectively solving tasks in a certain
context” [25]. This concept emphasizes the ability to work effectively and be successful in a specific job.

From the previous interpretation of the concept of capacity and IT, we define: IT application
competence is the ability to flexibly apply knowledge, skills and attitudes to use IT in exploiting, processing
and sharing information in order to achieve effective results in specific situations. The IT application is the
use of IT resources/tools for a given task. Thus, the ability to apply IT of students in the agriculture and
forestry sector is the level achieved in terms of knowledge, skills and attitudes to use IT in order to
effectively perform tasks related to learning and expertise of the trained profession.

3.1.2. Component competences

Employees in all professions in Vietnam today must meet the general requirements for informatics
qualifications specified in Circular 03/2014 of the Ministry of Information and Communications. At the basic
level, workers need to achieve: basic IT understanding, basic computer use, basic word processing, basic
spreadsheet processing, basic presentation usage, and basic internet usage [10]. Depending on the
characteristics of a profession and the level of IT application in that profession, there are other requirements.
Based on the analysis of the requirements in the job positions of agricultural and forestry engineers in the
recruitment notices in the documents [26], [27], we offer IT applications in the professional work of agro-
forestry engineers, including: Instructing, managing, monitoring, handling and troubleshooting on technical
processes in the processes of growing, raising, producing and preserving products; Using specialized
machinery and equipment such as: All kinds of machinery and equipment to support agricultural production,
equipment for analyzing nutrition, feed ingredients; forest fire prevention and fighting equipment, high-tech
equipment, GPS machine; Research the dosage of fertilizers, feed and drugs for plants and animals. Applying
advanced technology and advances in science and technology to research, test and create new varieties with
higher yield and quality; Implement the steps of planning, organizing production and business, developing
products according to the value chain, developing the market for agro-forestry; Surveying, investigating,
planning the use and management of land and forests; Advise and organize the implementation of legal
policies on agriculture, forestry, natural resources and environment; Develop documents and implementation
plans for programs related to agriculture and forestry; Training, fostering, consulting and propagating on
skills, production organization methods, production processes and scientific and technical advances in
agriculture and forestry; Building and updating industry databases; Apply GIS and remote sensing
technologies to solve problems in agriculture, forestry, land management, natural resources and environment.
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Output standards for professions in the agro-forestry bachelor’s and engineering programs of Thai
Nguyen University of Agriculture and Forestry [28], Vietham Academy of Agriculture [29] and Hue
University of Agriculture and Forestry [30] as well set out the requirements to be achieved by students after
graduation as: Satisfy the requirements for basic IT skills; Proficient in IT application skills in: Real estate
management and business; tour guide, event organization, reception, services in the field of hotel and
restaurant; bio-safe breeding, ensuring food hygiene and safety; diagnose, treat and control animal diseases,
ensure food hygiene and safety; agricultural product quality management and traceability; Proficient in the
use of specialized equipment and software systems in assessing and building a land management database.
Making annual land use planning and plans; Using specialized software for bioinformatics in laboratories and
factories in the field of biotechnology; Proficiently use data processing software, informatics software in
production, cultivation, animal husbandry, resource management and environment; Applying advanced
technologies in: Agro-forestry production, controlling and monitoring changes in forest resources,
forecasting pests and diseases and forest fires; Using the media in the management, production and trading of
agricultural products; Proficiently use automation equipment and techniques in controlling the growth and
development of crops to improve productivity and product quality. Stemming from the requirements of jobs
in the agricultural field and the current practice of training agro-forestry engineers, we determine that the IT
application competence of students in this profession includes two main groups of competences with
different specific skills are described in Table 1.

Table 1. The general competence framework

Competence

Description

General competence
Competence of knowledge about IT
Competence of using basic software
Competence exploiting and using
information
Competence of communicating

Competence of profession
Competence of using machines and
technical means
Competence of using specialized
applications
Competence of professional
development

Understanding IT applications, trends, policies and regulations in the area of expertise.
Using utilities and office software in professional activities.

Exploiting and selecting services for professional activities. Avoiding risks when using
the internet.

Communicating and cooperating through media and behaving in the digital environment.

Understanding the structure, how to maintain and use computers and devices in smart
agriculture.

Using specialized software, commercial software, control software, automatic
monitoring, blockchain technology and forms of e-commerce.

Positive attitude, proactive in researching new trends. Applying IT on a regular basis in
professional activities.

3.2. The competence framework of information technology application and specific expressions

After several steps as described in Table 1, the researchers have provided the competence
framework and detailed description of the expression levels of each competence. For ease of use, the
competency framework primarily describes knowledge and skills, and attitudes will be described where
applicable. Table 2 shows the content of the competencies and 21 criteria in the competency framework.

Competencies C1.1, C2.5, C5.11, C7.20, and C7.21 included in the competency framework ensure
the requirements specified in the general national competency framework [10]; some competencies are
consistent with the studies conducted on the general requirements for Vietnamese students [11].
Competencies such as C4, C5, and C6 represent specific characteristics of jobs in the agricultural sector. In
addition, we propose to add C3 capacity, which is not mentioned in previous studies. In the opinion of many
employers, this is a necessary capacity for employees to improve working efficiency in the face of the diverse
requirements of today’s jobs.

To evaluate the criteria, we use four levels of achievement of competence. Level 1 (None): Not
understanding existing IT applications, being unable to use IT applications. Level 2 (Low): Understanding
the limitations and using IT applications, still being confused when applying. Level 3 (Medium): Applying
IT applications at work. Level 4 (High): Actively applying IT applications at work effectively, guiding others
to implement those applications. With the competence framework and the criteria, the expression levels of
each component competence are described in detail in Table 3 to Table 9, respectively.

Table 3 shows the expressions used to evaluate the three criteria in competence of knowledge about
IT (C1), while Table 4 evaluates the three criteria in the competence exploiting and using information (C2).
Table 5 evaluates the two criteria in competence of discovering opportunities of IT application (C3). Table 6
judges the two criteria in the competence of using machines and technical means (C4), while Table 7 judges
the six criteria in the competence of applying software (C5). Lastly, Table 8 assess the three criteria in the
Competence of professional development (C6) and Table 9 assess the two criteria in the competence of

Int J Eval & Res Educ, Vol. 12, No. 4, December 2023: 2101-2110



Int J Eval & Res Educ

ISSN: 2252-8822

a 2105

socializing (C7). This is the basis for teachers, students and employers to accurately assess the level of
accumulation attained as well as the actual work requirements for each capability.

Table 2. The competence framework and specific criteria

Competence

Criteria

C1: Competence of
knowledge about IT

C2: Competence
exploiting and using
information

C3: Competence of
discovering opportunities
of IT application

C4: Competence of using
machines and technical
means

C5: Competence of
applying software

C6: Competence of
professional development

C7: Competence of

C1.1. Understanding IT applications, trends, policies and regulations in the area of expertise
C1.2. Having skills to update IT applications, trends, policies and regulations in the area of expertise

C1.3. Understanding regulations of using and developing IT in the area of expertise

C4.10. Having the skills of using computers and smart agricultural equipment

C2.4. Having the skills of information security and prevention of risks when working on the internet

C2.5. Having the skills of searching, exploiting and selecting useful information on the internet for
professional activities

C3.6. Identifying activities that can be performed using IT applications

C3.7. Selecting the appropriate IT applications to perform each specific activity

C3.8. Offering opportunities to apply IT to perform specific activities

C4.9. Understanding of the structure and maintenance of equipment such as computers, automatic
control systems, measuring devices, remote monitoring devices

C5.11. Having the skills of using utility software on operating systems, basic office software
C5.12. Having the skills of using commercial software, automatic control software, remote monitoring

C5.13. Having the skills of using specialized software for statistics, data processing, market analysis,
index calculation

C5.14. Having the skills of building, updating and managing specialized databases

C5.15. Having the skills of using GIS and remote sensing software to solve problems in the field of

agriculture and forestry

C5.16. Having the skills of applying blockchain technology and forms of e-commerce in production and
business

C6.17. Having a sense of self-study, innovation, creativity and professional capacity building
C6.18. Actively, proactively researching and updating new trends in the professional field

C6.19. Proactively proposing solutions to improve work quality and efficiency through appropriate IT
applications

C7.20. Having communication and cooperation skills using technology in the media

socializing C7.21. Applying the rules of conduct in the digital environment to have appropriate awareness and
employment
Table 3. Expression levels of competence of knowledge about IT
- Level of expression
Criteria 4 3 2 1
1 Having a complete and Having a relatively complete Having an incomplete and Having no understand-
accurate understanding of IT  and accurate understanding of  inaccurate understanding about ding of IT applica-
applications, regularly IT  applications, regularly IT applications, occasionally tions, never updating

updating IT trends, policies updating IT trends, policies wupdating IT trends, policies IT trends, policies and
and regulations in the area of and regulations in the area of and regulations in the area of regulations the area of
expertise. Having an in-depth  expertise. =~ Making  some expertise. ~ Rarely making expertise.

assessment of those trends assessments about those trends — assessments about those trends

and policies. and policies. and policies.

2 Having proficient skills in  Having relatively proficient Having inefficient skills in  Having no skills in
updating new applications, skills in updating new updating new applications, updating new
trends, and policies on IT applications, trends, and trends, and policies on IT applications, trends,
applications in the area of policies on IT applications in  applications in the area of and policies on IT
expertise. the area of expertise. expertise. applications in the area

of expertise.

3 Have a complete and accurate Have a relatively complete Have an understanding, though  Have no understand-
understanding of the and accurate understanding of incomplete and inaccurate, of ding of the regulations
regulations on the use and the regulations on the use and the regulations on the use and on the wuse and
development of IT in the area  development of IT in the area  development of IT in the area  development of IT in
of expertise. of expertise. of expertise. the area of expertise.

Table 4. Expression levels of competence exploiting and using information
Criteria Level of expression
4 3 2 1

4 Having proficient skills in  Having relatively proficient Being confused when  Being unable to imple-
avoiding risks  when skills in avoiding risks when  implement-ting skills  of ment skills of avoiding
working on the internet. working on the internet. avoiding risks when working risks when working on

on the internet. the internet.

5 Having proficient skills in  Having relatively proficient Having inefficient skills in  Having no skills in
searching, exploiting and  skills in searching, exploiting searching,  exploiting and searching, exploiting and

selecting useful information
on the internet for
professional activities.

and selecting useful
information on the internet
for professional activities.

selecting useful information on
the internet for professional
activities.

selecting useful informa-
tion on the internet for
professional activities.
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Table 5. Expression levels of competence of discovering opportunities of IT application

Criteria

Level of expression

4 3 2 1

6 Completely and accurately — Nearly completely and Incompletely and inaccurately — Being unable to identify
identifying what jobs can accurately identifying what identifying what jobs can be what jobs can be solved
be solved using IT jobs can be solved using IT solved using IT applications. using IT applications.
applications. applications.

7 Completely and accurately — Nearly completely and Incompletely and inaccurately Being unable to select
selecting the appropriately — accurately selecting the selecting the appropriately IT the appropriately IT
IT applications to solve a appropriately IT applications to  applications to solve a specific  applications to solve a
specific task. solve a specific task. task. specific task.

8 Offering opportunities to  Offering opportunities to apply ~ Offering opportunities to apply  Being unable to offer
apply IT in solving specific  IT in solving specific tasks; IT in solving specific tasks; opportunities to apply
tasks; having a complete having a part of assessment of having no assessment of the IT in solving specific
assessment of the the effectiveness and feasibility  effectiveness and feasibility of  tasks.
effectiveness and feasibility  of such opportunities. such opportunities.
of such opportunities.

Table 6. Expression levels of competence of using machines and technical means
Criteria Level of expression
4 3 2 1

9 Have a complete and Have a relatively complete Have an incomplete and Have no understanding of
accurate understanding of and accurate understanding inaccurate understanding of the structure and
the structure and of the structure and the structure and maintenance  maintenance of equipment
maintenance of equipment maintenance of equipment of equipment such as such as computers,
such as computers, automatic ~ such as computers, computers, automatic  automatic controlling
controlling systems, automatic controlling  controlling systems,  systems, measuring
measuring devices, remote systems, measuring devices, measuring devices, remote devices, remote
monitoring devices. remote monitoring devices. monitoring devices. monitoring devices.

10 Having proficient skills in Having nearly proficient Being confused when using Being wunable to use
using computers and smart  skills in using computers computers and smart computers and  smart
agricultural equipment. and smart  agricultural agricultural equipment. agricultural equipment.

equipment.
Table 7. Expression levels of competence of applying software
Criteria Level of expression
4 3 2 1

11 Proficiently using utility Nearly proficiently using Being confused when using Being unable utility
software on the operating utility software on the utility software on the software on the operating
system and basic office operating system and basic operating system and basic system and basic office
software to solve specific office software to solve office software to solve software to solve specific
tasks. specific tasks. specific tasks. tasks.

12 Proficiently using  Relatively proficiently using Being confused when using Being wunable to use
commercial software, commercial software, commercial software, commercial software,
automatic controlling  automatic controlling  automatic controlling  automatic controlling
software, and remote software, and remote  software, and remote  software,  and remote
monitoring. monitoring. monitoring. monitoring.

13 Proficiently using  Relatively proficiently using Being confused when using Being unable to use
specialized software for specialized software for specialized software for specialized software for
statistics, data processing, statistics, data processing, statistics, data processing, statistics, data processing,
market analysis, and index market analysis, and index market analysis, and index market analysis, and index
calculation. calculation. calculation. calculation.

14 Proficiently performing the Relatively proficiently  Being confused when  Being unable to perform the
following operations:  performing the following performing the following following operations:
Building, updating and operations: Building, operations: Building, Building, updating and
managing specialized updating and managing updating and managing managing specialized
databases. specialized databases. specialized databases. databases.

15 Using software on GIS, Using software on GIS, Using software on GIS, Being unable to use
remote sensing to solve remote sensing to solve remote sensing to solve software on GIS, remote
problems in the agricultural ~ problems in the agricultural  problems in the agricultural  sensing to solve problems in
field with high efficiency. field with relatively high field without high efficiency. the agricultural field.

efficiency.

16 Applying blockchain  Applying blockchain  Applying blockchain  Being unable to apply

technology and forms of e-
commerce in production
and business with high
efficiency.

technology and forms of e-
commerce in production and
business with relatively high
efficiency.

technology and forms of e-
commerce in production and
business without high
efficiency.

blockchain technology and
forms of e-commerce in
production and business.
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Table 8. Expression levels of competence of professional development

Criteria Level of expression
4 3 2 1

17 Actively  self-studying, Actively self-studying,  Actively self-studying, but being  Not actively self-studying,
coming up with  coming up with innovative unable to come wup with not coming up with
innovative and creative and creative ideas. innovative and creative ideas. innovative and creative
ideas. Participating in  Participating in professional Participating in professional ideas. Not participating in
professional capacity capacity building quite capacity building quite regularly.  professional capacity
building regularly. regularly. building regularly.

18 Regularly researching and  Regularly researching and Irregularly  researching and Not  researching  and
updating new trends in the  updating new trends in the updating new trends in the area  updating new trends in the
area of expertise. Having area of expertise. Having of expertise. Rarely having an area of expertise.
an in-depth assessment of some assessments of the in-depth assessment of the
the effectiveness and effectiveness and effectiveness and inadequacy of
inadequacy of such trends.  inadequacy of such trends. such trends.

19 Proactively proposing  Proactively proposing  Proposing appropriate IT  Not proposing appropriate
appropriate IT application appropriate IT application application solutions, but not IT application solutions.
solutions, bringing out solutions, bringing out bringing out high quality and
high quality and relatively high quality and efficiency in work.
efficiency in work. efficiency in work.

Table 9. Expression levels of competence of socializing
- Level of expression
Criteria 4 3 2 1

20 Having proficient skills Having relatively proficient Having inefficient skills in Having no  skills in
in communication and  skills in communication and  communication and  communication and
cooperation using  cooperation using  cooperation using technology cooperation using technology
technology in the media  technology in the media in the media in the media

21 Making good use of the Making quite good use of Being confused when making Being unable to make good

rules of conduct in the
digital environment to
have appropriate aware-
ness and responses.

the rules of conduct in the
digital environment to have
appropriate awareness and
responses.

good use of the rules of
conduct in the digital environ-
ment to have appropriate
awareness and responses.

use of the rules of conduct in
the digital environment to
have appropriate awareness
and responses.

In the step of testing the competence framework, researchers conducted a survey for three students:
i) Students at the beginning of the first year (who have not studied informatics at the university); ii) Students
who are studying in year 3 (who have just finished studying informatics); and iii) Students preparing to
graduate. The aim of this survey is to assess the reliability of the competency framework and the growth of
students’ IT application skills during university education. The survey results are presented in Figure 2.

Average score

Cl1
C1.2
C13
c24
Cc2.5
C3.6

o
<
o

Cc3.7
Cc3.8
C4.10
C5.11
C5.12
C5.13

Competence name

C5.14
C5.15
C5.16
C6.17
C6.18
C6.19
C7.20
C7.21

1st year

3nd year

4nd-yeard

Figure 2. Levels of competence achieved by different groups of students

Figure 2 shows that the level of achievement of the competence criteria of students after studying
informatics is higher than before studying. However, the level of achievement when having just finished
studying subjects on Informatics is almost higher than when preparing to graduate. To verify the results, we
make another comparison of the output standard test scores of students. At TUAF, one of the requirements
for students to be considered for graduation is to meet the output standards in informatics. This exam is
similar to the content of the general informatics subject that students have studied in the second semester of
the first year. From the 2nd year onwards, students can participate in the output standard assessment exam.
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Therefore, we make comparison score of 154 students who took the exam in the 2nd year (DT1) and 219
students who took the exam when they were going to be considered for graduation (DT2) [31]. Figure 3
shows the statistical results from seven rounds of output standard exams from March 2021 to August 2022.

In Figure 3, the level of failure of DT1 is only half of that of DT2 and the level of achievement of
DT1 is much higher than that of DT2. In particular, compared to the theoretical score, the score of the
practical test has a rather high difference between the two subjects. This result shows the reasonableness of
the survey results obtained, and also shows that one of the remaining problems in the training in informatics
at TUAF is the irregular training leading to output quality is degraded. This finding is one of the bases for us
to suggest measures to improve training quality in future studies.

scores>=8
B DT2 Practice

7<=scores<8 H DT2 Multiple-choice

5<=scores<7 DT1 Practice

Score levels

H DT1 Multiple-choice
scores<5

0% 10% 20% 30% 40% 50% 60%
Percentage of each score level

Figure 3. The comparison of theoretical and practical scores between two groups of students

3.3. Using the competence framework in teaching informatics for students of agriculture and forestry

The development of a competence framework plays an important role in the process of teaching
informatics for students in agriculture and forestry because the competence framework is an important
reference for training institutions in the process of program development in order to provide output standards
suitable to the needs of the actual profession. The competence framework orients learners on the
requirements to be achieved. From there, helping learners to actively develop their own learning and training
plans during the training process. The competence framework is the basis for lecturers to develop appropriate
content, teaching methods and assessment. Active teaching methods are appropriate in competence
development teaching to improve students’ ability to apply knowledge into practice [32]. For the test and
assessment, teachers can design tools, such as rubric and self-assessment, applying situations, question types
to assess the level of awareness and self-assessment skills and application competence of students [33].
Table 10 presents examples of applying the competence framework in teaching general informatics.

Table 10. Using the competence framework in teaching general informatics

Competence to be

Content developed Teaching method Assessing method
Application of IT inareas C1.1,C1.2,C3,C6  Students already have a certain understanding of these  Peer assessment sheet;
of expertise contents, so teachers can use the group discussion product review sheet.
Operating system C5.11,C3,C6 method to collect ideas after the process of exchanging

and discussing among group members.

Laws in the use of IT C7.3,C7.21,C3,C6 There are many real-life situations that students have Product evaluation
encountered related to issues of copyright, plagiarism sheet; multiple choice
and regulations related to IT. Therefore, the role-playing  test.
method can be used to help students grasp knowledge
and better handle situations, and at the same time
practice living and working in compliance with the law.

Basic information C2.4,C3,C6 Contextual teaching can be used with situations that are  Checklist; Rating

security issues real-life problems or students’ future careers to help scale; Criteria rating

Computer skills C4.9,C4.10,C3,C6  students recognize the meaning of learning and the sheet

Searching for information C2, C3, C6 relationship between the subject and reality.

on the internet

Microsoft Office C5.11, C7.20, C3, Teaching these two contents together uses problem-  Peer assessment sheet;

Software C6 solving and contextual teaching methods, and tests and  product evaluation

Forms of electronic C5.16, C7.20, C3, assessments through project-based exercises. sheet; practice test

communication C6 guestions
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The content in Table 10 was built based on the detailed outline of the General Informatics subject
and the competency framework [34]. Using the competency framework in teaching will help us to adjust the
subject content to match the output standards. Moreover, teaching associated with capacity development will
allow teachers to be more creative in innovating teaching methods and improve students’ ability to apply
knowledge in professional practice. This is the goal towards higher education today.

4. CONCLUSION

With a view to build a competence framework to serve the training of informatics for students in the
field of agriculture and forestry, the article has introduced the concept and characteristics of students’
competence to apply information technology in this field; built a competence framework with specific criteria
and expressions and how to use the competence framework in teaching informatics. The Competence
Framework is really necessary in training in general and in renewing teaching methods in particular in order
to develop professional competence for students, to meet the change in today’s digital agriculture. This is a
specific competence framework for students of agriculture and forestry as there has not been any previous
research on this issue. Therefore, in the future, we will conduct a survey on a broader scale, with students in
different areas to confirm the reasonableness of the competence framework and possibly make timely
adjustments in order to come up with a competence framework that best suits the characteristics of the
industry. Besides, we will apply the competence framework in the process of teaching informatics to evaluate
the effectiveness and urgency of using them in training at TUAF currently.
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