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INTRODUCTION

Handbook on teaching methods in agricultu-
ral studies is prepared within the framework
of the project AGRIVOC (2012-2015) with the
aim of contributing to the advancement of the
process of teaching and learning within the
framework of agricultural studies at the par-
tner institutions. The handbook is intended
primarily to younger teaching staff, to young
professors, docents, assistants and associa-
tes in teaching, who are expected to become
agents of the teaching process in their insti-
tutions in the future. This handbook will be a
useful source of information on the organiza-
tion of the teaching process to all professors
and lecturers who want to improve their pra-
ctice and style of lecturing.

The structure of the handbook consists of 5
units. The first unit consists of explanation
of the teaching process on study programs
at partner institutions that are the subject of
reforms in the framework of AGRIVOC pro-
ject as follows: (1) field and vegetable crops,
(2) fruit growing and wine growing, (3) cattle
breeding, (4) protection of plants and (5) food
technology. This part of the handbook is ba-
sed on the materials prepared by colleagues
from partner institutions. The second unit
covers an explanation of teaching methodo-
logy in agricultural science and presenting

two groups of teaching methods: (a) methods
that are common in teaching at the partner
institutions, and (b) the methods that are con-
sidered innovative at partner institutions. The
third unit is the explanation of the importance
of entrepreneurship education of students of
agricultural study programs as well as a des-
cription of the most commonly used methods
that encourage an entrepreneurial mindset.
The fourth unit deals with the whole concept
and methods of lifelong learning in agricultu-
re. The fifth unit is a glossary of terms.

The handbook is prepared by specialists at
the Faculty of Agriculture, the University of
Banjaluka, and the Western Balkans Institute
from Belgrade with the support of colleagues
from other partner institutions participating
in the AGRIVOC project.

AGRIVOC project was implemented by a con-
sortium of 15 institutions from Serbia, Bo-
snia and Herzegovina, Hungary, Greece and
Slovakia in the period from October 2012 to
October 2015 and is funded by the European
Commission within the TEMPUS program.

In Banja Luka, June 2015
Authors
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AGRICULTURAL STUDY
PROGRAMS IN SERBIA AND
BOSNIA AND HERZEGOVINA

This part of the Handbook seeks to expla-
in the process of teaching in the first cyc-
le of studies (undergraduate studies) at the
partner institutions in Serbia and Bosnia
and Herzegovina participating in the project
AGRIVOC, at the study programs where field
and vegetable crops, fruit growing and wine
growing, cattle breeding, plant protection and
food technology are studied.

It should be noted that these study programs
in Bosnia and Herzegovina are implemented
as a university academic programs lasting 3
or 4 years (6 or 8 semesters), while in Serbia
they are implemented as a university acade-
mic programs lasting 4 years (8 semesters) or
higher education vocational studies of the first
cycle of studies lasting 3 years (6 semesters).

Field and vegetable crops- .

The main objective of the study programs of
field and vegetable crops is educating per-
sonnel that will contribute to improvement of
all aspects of field and vegetable crops pro-
duction. Field and vegetable crops are studied
at Colleges in Prokuplje and Sabac, Faculty
of Agriculture at the University of Banjaluka
and Agro-Mediterranean Faculty, University
Dzemal Bijedi¢ of Mostar. Specialist courses
of field and vegetable crops are studied and
the Faculty of Agriculture, University of East
Sarajevo within the study program “Agricul-
ture” and at the Faculty of Biofarming in Bac-

ka Topola, of Megatrend University as a part
of program “Biofarming”.

Colleges in Prokuplije and Sabac imple-
ment the study program “Field and vegeta-
ble crops” as a program of the first cycle of
vocational studies lasting three years, and
after graduation the title of a Bachelor of
Applied Sciences in Agriculture is obtained.
The instruction is implemented primarily
via ex-cathedra lectures and consultations.
However, laboratory and calculation exer-
cises, field exercises and field trips are also
included. Performing professional training
and practical work within applied and profes-
sional courses is an integral part of teaching
and educational process. The representation
of teaching methods by courses is different.
Ex-cathedra lectures are the basis of the te-
aching process in all courses. Consulting is
more or less present in all courses and they
are obligatory part of the teaching process.
As for the instruction, the Agriculture College
of Applied Studies in Sabac puts emphasis on
the laboratory exercises and practical work
that are present in more than half of the co-
urses (52%). Field exercises that include field
trips are represented in one third of courses
(33%) while the methods of calculation exer-
cises are less represented (9%) as well as
a case study method (5%). College in Sabac
has laboratories, equipment and experimen-
tal farm for teaching and practical work, and
professional training is carried out in busine-



sses entities in the field of field and vegetable
crops production with which schools have
signed agreements on technical cooperation.

College of Agriculture and Food Technology in
Prokuplje puts emphasis on the lab exercises
that are present in as many as 88% of cour-
ses. The field (61%) and calculation exercises
(54%) are represented too. Field trips appear
as a teaching method in 3 courses, and case
study in 2 courses. College in Prokuplje has
laboratories, equipment, experimental farm,
computer center and other facilities for im-
plementing a high-quality teaching. In additi-
on, there is a business-technical cooperation
with relevant business entities in the field of
field and vegetable crops production, where
practice and study visits are carried out.

At the Faculty of Agriculture, University of Ba-
njaluka, farming and truck farming are stu-
died as a major at the study program “Plant
production”. Studies last 3 years, and after
graduation one gets the title of a Bachelor
of Science in Agriculture. The curriculum of
the study program consists of compulsory
and elective courses, practical training and
final thesis. Farming and truck farming as a
major at the study program are represented
in two semesters for a period of 30 working
weeks. The predicted weekly load is 40 le-
ssons of which 20-25 lessons are aimed at
working directly with students. The basic te-
aching method is ex-cathedra lecture (100%),

while seminars (83%), lab exercises (77%)
and calculation exercises (53%) are some of
the frequently represented methods. Field
exercises are organized within 1/3 of cour-
ses (37%), mainly applied and professional
courses, while the case study appears as a
method in three compulsory courses (10%)
as a part of major. Practical instruction that
is implemented in the greenhouse within the
university campus is an integral part of the
teaching process and is currently undergoing
the reform process.

There is a major "Vegetable Growing and Flo-
riculture” at the Agro-Mediterranean Faculty
of the University of Mostar, at the three-year
undergraduate studies for acquiring the title
of a Bachelor of Science in Agriculture.

At the Faculty of Agriculture, University of
East Sarajevo, thereis a study program "Agri-
culture” where specialist courses of field and
vegetable crops are studied. Studies last 4
years and after graduation one gets the title
of a Graduate Engineer of Agriculture. The
most common teaching methods in the tea-
ching process at this study program are as
follows: teaching ex-cathedra is used in all
courses (100%), auditory exercises in 8 of 10
courses (80%), followed by group work (64%),
field trips (48%), seminar paper (46%), labo-
ratory exercises (44%), calculation exercises
(40%), homework (40%), experimental field
(36%) and project simulation (2%).
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Study program of academic studies at the
Faculty of Biofarming Megatrend University
is called "Biofarming’. This four-year pro-
gram provides a title of an Agricultural En-
gineer. The study program “Biofarming” is
aimed at educating and training students for
direct work in agriculture, improvement and
expansion of agricultural production based
on organic engineering principles and basics
of biotechnology applied in crop and animal
production. For the purpose of development
of separate branches of organic agriculture
in the biofarming system, students get dee-
pened expertise in several fields (biofarming,
bio truck farming, bio fruit growing, bio wine
growing, bio cattle breeding, management
and production of organic food). Weekly class
load of active teaching process is 30 lessons.
The study program of undergraduate studies
comprises of 32 compulsory and 5 elective
courses. Four groups of courses stand out
as follows: (1) academic general-education
courses that provide basic knowledge in the
natural sciences: Biology, Chemistry, Bioche-
mistry, Meteorology, Mathematics, Computer
Science and Statistics; (2) theoretical and
methodological courses such as: the Funda-
mentals of Economics, Microbiology, Gene-
tics, Physiology of Plants and Domestic Ani-
mals, Soil Science, Agrochemistry, Anatomy
of Domestic Animals; (3) Scientific subjects:
Agricultural Machinery, General Biofarming,
the Principles of Sustainable and Organic
Agriculture, Biodiversity and the Preserva-
tion of the Gene Fund of Natural Resources,
General Bio Vegetable Growing, General Bio
Cattle Breeding, Animal Nutrition, Plant Bree-
ding, Seed Production, Agroecology and En-
vironmental Protection, Domestic Varieties
Breeding, and General Bio Fruit Growing, Bio
Wine Growing, Integral Protection of Plants,
English Language; (4) applied and professio-
nal courses relating to the specialized educa-
tion in some fields of plant and animal produ-
ction. In their programs field exercises take
up a significant part as well as manufacturing
practices that ensure immediate learning of
different types of agricultural production as

well as the organization and economics of
farms. One of the characteristics of the tea-
ching process at the program “Biofarming”
is fewer ex-cathedra lectures, and more de-
monstrations and demonstration type lectu-
res. Changes in interaction and evaluation of
activities at the lecture itself are also signi-
ficant. The exercises are organized in small
groups because students work more actively.
Part of the exercise is carried out in green-
houses and in the field. Laboratory and field
trips are also present.

 » Fruit Growing'and Wl:négrowing

The main purpose of the study programs of
fruit growing and winegrowing is educating
personnel who will contribute to the improve-
ment of all aspects of fruit and wine producti-
on. These agricultural branches are studied
at colleges in Prokuplje, Sabac, Faculty of
Agriculture, University of Banja Luka and the
Agro-Mediterranean Faculty of the University
DZemal Bijedi¢ in Mostar.

At the Agro-Mediterranean Faculty of the
University DZemal Bijedi¢ in Mostar, and at
the Faculty of Agriculture, University of Ba-
njaluka, fruit growing and winegrowing are
studied as a major at the study program of a
three-year undergraduate studies for acqui-
ring the title of a Bachelor of Agriculture.

At the colleges in Prokuplje and Sabac, fru-
it growing and winegrowing are studied as
a separate study program of a first cycle of
applied studies that last three years. After
graduating, one gets the title of a Bachelor of
Applied Sciences in Agriculture. At the Facul-
ty of Agriculture, University of East Saraje-
vo, fruit growing is a part of the major “Plant
Production” within the scope of the four-year
study program “Agriculture”. As a part of the
major, fruit growing is studied through spe-
cialist courses on fruit.



Cattle breeding

The objective of study programs in the cattle
breeding is implementation of educational,
professional and research goals and tasks
in the field of breeding of domestic animals.
The objective of the study process at the aca-
demic level of study is making professionals
who will be able to apply modern biotechno-
logy based on the achievements of funda-
mental science (Ecology, Biology, Chemistry
and other sciences, and Economics).

Cattle breeding as a separate study program
is implemented at colleges in Prokuplje and
Sabac. Cattle breeding specialist courses are
studied at the Faculty of Biofarming in Bac-
ka Topola, Megatrend University at the study
program " Biofarming ".

Vocational study program “Cattle breeding”
at the College of Agriculture and Food Tech-
nology in Prokuplje lasting three years, provi-
des the title of a Bachelor of Applied Sciences
in Agriculture. The program consists of 32 co-
urses (26 compulsory and 6 elective lasting
one semester) that are classified as general
education (5), scientific and technical (19) and
applied and professional (14) courses. Ele-
ctive courses are provided from the fourth
semester, two in each (courses from scien-
tific-professional and applied and professio-
nal group). Professional training (internship)
is envisaged as a special multidisciplinary
subject after the 4th semester, and carries 3
ECTS (45 hours of working practices, 45 ho-
urs of manufacturing practices, 45 hours of
technological and organizational practice).
The course “Practical training” is performed
as a special multidisciplinary course at the
third year of study. The instruction is theore-
tical and practical in all courses.

Vocational studies at the study program
“Cattle breeding” at the Agricultural College
of Applied Studies in Sabac, last 3 years and
provide title of a Bachelor of Applied Sciences

in Agriculture. Study program consists of 35
courses (23 compulsory and 12 elective). Co-
urses are grouped into general education (4
courses), scientific and technical (12) applied
and professional (15). All courses last one se-
mester with weakly classload 2+ 2,3+ 2,4 +
2,5+ 2,4 +0, while professional training has
a weekly class load of 0 + 8. The instruction
is implemented at the amphitheater, lecture
hall, the lab, reading rooms and computer
laboratories. The school has the necessary
equipment for modern teaching, although
procurement of modern devices used in ani-
mal production is necessary in order to im-
prove practical instruction and exercises in
applied and professional courses.

In both schools at all years of study, activities
are aimed at awakening students’ interest in
livestock profession, referring them to inde-
pendent and self-initiative research and infor-
ming in the field of livestock profession, cre-
ating awareness for permanent education in
this profession, as well as referring students
to critical approach to offered or available in-
formation. Teaching methods that are used
are as follows: ex-cathedra lectures, labora-
tory exercises, field trips and interactive tea-
ching methods. Interactive teaching methods
that are used in the study programs are the
following: individual, group and team colla-
borative and cooperative methods of active
learning. Interactive methods are used in the
classroom and outside of it (in the equipped
library and computer center, in the field) in
the context of individual and group work. The
following are used out of these methods: pa-
nel discussions, formal debates, workshops,
studying the case studies, keeping a journal
and entering guidelines, writing essays and
seminar papers, peer assessment and active
sessions of reviewing the material. Practical
instruction at the college in Sabac is designed
as a special multidisciplinary course at the
second and third year of study, while at the
college in Prokuplje that course lasts only one
semester. Special emphasis in both instructi-
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on and learning is given to the discussion, co-
operative learning, mutual learning, forming
teams for learning and experience based le-
arning, conceptual mapping, mapping of con-
cepts or conceptual maps, simulation met-
hods, mini-research proposals and projects.
Within each course of applied sciences study
program, there is a mandatory continuous
monitoring of acquiring knowledge and skills
of students throughout the semester via pre-
liminary exams and knowledge tests as well
as a final exam at the end of the semester.

Plant' prote{:t)'On :

The main objective of the study program
“Plant protection” is educating personnel for
plant protection. Plant protection is studied at
colleges in Prokuplje and Sabac at the study
program of Applied Studies and at the Faculty
of Agriculture, University of Banjaluka, as a
major at the study program “Plant producti-
on”. Studies at these institutions last 3 years.
At the colleges in Prokuplje and Sabac stu-
dents obtain the title of a Bachelor of Applied
Sciences in Agriculture, while at the Faculty
of Agriculture in Banjaluka students obtains
the title of a "Bachelor of Science in Agricul-
ture”. At other institutions (Faculty of Agricul-
ture in East Sarajevo, Faculty of Biofarming in
Backa Topola, Agro-Mediterranean Faculty in
Mostar) plant protection is studied as a cour-
se in the context of various study programs.

At the study program “Plant Protection” at
the Agriculture College of Applied Studies in
Sabac, instruction is implemented primarily
through ex-cathedra lectures and consulting,
preparation of seminar papers, the labora-
tory and calculation exercises, field exercises
and organizing field trips, performing intern-
ship and practical work within the courses,
practical training in the context of applied and
professional courses. Ex-cathedra lectures
are represented in all courses (100%), while
the lab exercises are the second most com-
mon teaching method applied in more than
half of courses (54%). Field exercises are

used in a third of courses (33%). Calculation
exercises are less represented (7%), prima-
rily in the initial years of the study, and the
methodology of the case study (6%). Consul-
ting is considered mandatory part of the te-
aching process. One of the teaching methods
in the study program “Plant protection” is the
field trips that are usually implemented in
pesticide factories where students have the
opportunity to familiarize themselves with
the process of production of plant protection
products. Professional training for a period of
240 hours (30 days) is carried out on farms
and in agricultural pharmacies with which the
school has signed a contract on business and
technical cooperation. The college has labo-
ratories and equipment necessary to perform
lab exercises, and it has a modern computer
center and a library with a large number of
contemporary literature. In addition, there is
a business and technical cooperation with re-
levant commercial entities in the field of plant
production, as well as with manufacturers
and distributors of pesticides.

Food Technquo'g'y‘

The main objective of the study program “Food
Technology" is educating personnel for the food
production technology of plant and animal ori-
gin. This is a three-year study program that is
implemented as a program of applied studies
at colleges in Vranje, Pozarevac and Prokuplje.

At the Technical College of Applied Studies in
Vranje study program consists of 28 courses (5
elective), internship and final work. At the end
of the study a student obtains the title of a Ba-
chelor of Applied Sciences in Technology. Va-
rious teaching methods are used in implemen-
ting instruction including ex-cathedra lecture,
discussion, calculation exercises, method of
working with the text, the method of graphic
works, demonstration, lab exercises, practical
work, the production and operational method
and others. Lectures ex-cathedra are the basis
of the teaching process in all courses, while the
prevalent methods include calculation and la-



boratory exercises (present in 50% of courses
at all years of study). Professional training (in-
ternship) of 120 hours is carried out in the 6th
semester. The training is carried out in the food
industry companies from Vranje and its imme-
diate surroundings. Every year students visit
the Agricultural Fair in Novi Sad and the Tech-
nology Fair in Belgrade, and study visits are or-
ganized to the manufacturing companies and
other institutions of higher education. The final
paper is student's independent project and it is
prepared in the course that defines the profile
of chosen specialty at the study program “Food
Technology”. Consulting, as a form of teaching
work, is a significant aspect of direct assistan-
ce to students in acquiring program contents
and preparing exams, and it is a regular res-
ponsibility of all teachers. Consulting between
a teacher and a student is performed 2 hours a
week after regular teaching process in accor-
dance with a predetermined schedule adopted
by the Teaching Council that is displayed on a
bulletin board of the school. The College has
optimal conditions for carrying out the afo-
rementioned teaching forms (amphitheater,
classrooms, laboratories for food technology,
microbiology laboratories, computational cla-
ssroom, CNC laboratories).

Technical College of Applied Studies in Poza-
revac implements study program of applied
sciences "Food Technology” through 2 modu-
les: (1) "Technology of Carbohydrate Food" and
(2) "Technology of Canned Food" that differ
only in elective courses. Students acquire the
title of a Bachelor of Food Technology in the
Carbohydrate and Fermentation Technology,
i.e. a Bachelor of Food Technology in the Can-
ned Food. Study program has 27 courses in to-
tal, of which 23 are compulsory and 4 elective.
The compulsory courses are represented with
77%, the elective with 18%, professional trai-
ning (internship) 2% and diploma dissertation
4%. Professional training is carried out in the
6th semester in duration of 80 hours. The in-
struction is theoretical and practicalin all cour-
ses. The most common are ex-cathedra lectu-
res (100%), laboratory (52%), problem solving

(26%) and calculation exercises (15%), profes-
sional training as a course that is implemented
in food processing plants and study visits to
the factories of the food industry, agricultural
fairs and the food industry. (Summer) interns-
hip became an integral part of the course and
while performing the internships, each student
is assigned a professor in the role of a tutor.
The school has laboratories with enough work
places and adequate equipment for implemen-
tation of the study program content and it has
an information center, a library and reading
room. All teachers in the study program hold
consultations with students before or after the-
ir lectures and exercises during each teaching
week, and during the examination period.

Study program at the College of Agriculture
and Food Technology in Prokuplje consists of
34 courses (of which 6 elective), professional
training (internship) and final thesis. At the end
of the study a student obtains the title of a Ba-
chelor of Applied Sciences in Agriculture. Co-
urses are divided into general-education (15%),
scientific and professional (39%), and applied
and professional (46%). Instruction is theoreti-
cal and practical in all courses. The following
teaching methods are used: interactive tea-
ching methods, labs and practical work, cal-
culation exercises, field trips and ex-cathedra
lectures, which are the basis of each course.
Calculation exercises are present in half of the
courses (50%) in all years of study. Calculati-
on and field exercises are present in a quarter
of courses. Interactive teaching methods are
implemented in the classroom and outside it
(in equipped reading room and computer lab)
using video presentations, consulting within
the framework of individual and group work.
Practical work is designed as a special mul-
ti-disciplinary course in the third year of the
study and carried out in order to increase the
involvement of students in acquiring practical
and applied knowledge. Practical instruction is
implemented through professional training (in-
ternship) in the fourth semester for a period of
180 working hours.
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TEACHING METHODS IN
AGRICULTURAL STUDY

PROGRAMS

Teaching process in the field of agricultural
sciences can be achieved by applying a num-
ber of teaching methods. The correct and
appropriate choice of teaching methods is very
important for successful learning of specific su-
bjects (modules or courses - hereinafter “subje-
ct”). Successful teaching process implies work,
which should result in having a student with a
creative and critical attitude. For the implemen-
tation of this process, it is necessary to choose
teaching methods which primarily encourage
independence in work, curiosity, ability to adapt
to the given situation, agile mutual communica-
tion with other colleagues, as well as desire for
independent research and solving the anticipa-
ted problems.

The goal of teaching methods in the field of
agricultural science (because of its specificity)
is that students memorize new course mate-
rial, which is often necessary to be deepened by
the additional curriculum content, and to apply
theoretical knowledge in practice. According
to Klafki (1971), teaching methods are used to
enable the successful teaching and successful
learning for students. Teaching and learning
are always directed towards contents oriented
to the target - the knowledge or cognition, abi-
lities or skills, behaviours or attitudes. Prior to
researching, trying out or giving statement abo-
ut which way or which method, in the given fra-
mework conditions, is more or less appropriate
for a desired process of teaching and learning,
one must know the goal or goals as well as cho-
sen contents depending on the objectives that

should be passed on by teaching and adopted
by learning. In addition to the clarity and indi-
vidualization, a variety of methods often stand
out as another component of the expertise of
teachers. The diversity of learning objectives
necessarily requires diversity of teaching met-
hods. In this regard we talk about “know-when”
(Which educational objectives and curriculum
contents are appropriate for certain methods?)
and “know-for-whom" (Which group of students
has benefit or harm from a particular method?).
In order to get to "know-when" and "know-for-
whom", teachers should know the internal met-
hods of logic and their goals as well as their
disadvantages and boundaries. This requires
testing, training and above all the reflection
as well as viewing the results of applying cer-
tain methods in the teaching process (Helmke,
2003, quote VetForum, 2011).

In the teaching process in the field of agricultural
sciences, selection of the appropriate teaching
methods largely depends on the substantive
reasons, but also a large number of organiza-
tional- technical capabilities of higher education
institutions where teaching is implemented. Te-
aching methods to be applied within particular
subject largely depend on the convenience of
content for the presentation through the parti-
cular form of the teaching process. The choice
of teaching methods depends on the number of
students per year. Although there are certain
norms regarding the number of students in a
group, they are not always achievable. Smaller
groups of students provide greater opportuni-



ties for developing skills of problem solving, de-
velopment of skills of group work, communica-
tion skills. In case of larger groups of students,
teachers have less choice regarding methods
that can be successfully applied in the teaching
process.

A very important aspect of the methods, whi-
ch should not be left out, is the institutional
framework in which the method is stored. The
institutional framework of higher education
institutions where teaching process is carried
out, sets the conditions in which teachers can
create teaching and learning processes. Thus,
the responsible teacher cannot decide to have
laboratory exercises in class if there is not
adequate laboratory, or to have more field trips,
if the financial framework for implementation of
the teaching process does not allow that. The
space for making a decision on which method
to be chosen can be larger or smaller depen-
ding on the framework conditions, but they are
an important determinant anyway. In particular,
it is important to point out the role of teachers in
the implementation of teaching method. It is not
realistic to expect that one teacher can equally
well apply all teaching methods. Nevertheless,
the teacher should apply in his work the met-
hods that he is not so successful in, so that the
entire teaching process is various, complete
and useful for students. Teachers should be
trained for such work and must constantly de-
velop and improve themselves in their educati-
onal practice. A larger number of analysis and
various forms of surveying students at higher
education institutions in the field of agriculture,
shows that the objective to be achieved: passing
on the knowledge and professional learning, is
mainly implemented by the teacher (informati-
on coming from the teachers, discussion at the
class that the teacher carries out by asking que-
stions, etc.) and that approach is slightly more
dominant than the open conception of teaching
aimed at students. On the other hand, support
and development of contemporary social and
methodological competences takes place more
in the open teaching process that is created on
the principles of situating learning, which thro-

ugh co-operative forms of work with students
enables more self-organized learning.

Changes that occur in the teaching process are
inevitable and necessary in the field of agricul-
tural sciences. The attitude of the Council of
Europe (2002), that the essential question that
student are asked, will no longer be “What are
you required to do in order to obtain a diplo-
ma?” but “What can you do now when you've
got a diploma?”, will certainly affect the nece-
ssity of applying the implementation concept
of the teaching process in the field of agricul-
ture. This approach is important for the labour
market and is undoubtedly much more flexible
when lifelong learning is taken into considerati-
on, non-traditional learning and other forms of
non-formal learning (Council of Europe, 2002).

The traditional way of designing subjects and
programs was based on the course content.
Teachers used to make decisions on the con-
tent of the planned lectures in the course of the
program and their implementation, and then
checked out how well students have learned
the content. This type of approach was cen-
tred on the teacher and his contribution, and
on testing the knowledge, based on how well
a student acquired the material. Descriptions
of subjects were mainly related to the course
content that would be covered in lectures. This
approach to teaching is usually called the tea-
cher-centred approach. Frequent criticism of
this kind of approach in the literature (Gosling
and Moon, 2001) consists in the fact that it is
difficult to determine exactly what a student
should be able to do in order to pass the exami-
nation or complete the program. International
trends in education show a progress from the
traditional “teacher- centred approach” to the
student-centred approach.

That model is focused on what students are su-
pposed to know after completion of the course
or program. Hence, this approach is often called
outcome-based approach (D. Kennedy 2007).

For teaching in the field of agricultural sciences
particular importance in education is a neces-
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sity for practical application of knowledge and/
or skills, which usually requires learning that
goes beyond primary acquiring of knowledge
and skills. Effective and creative demonstration
of knowledge and skills and their application/
use in real situations is particularly important,
which includes everything, ranging from the
general social and civic ones to the specific pro-
fessional activities.

Creative teaching process in the field of agricul-
tural sciences should be based on the develop-
ment of a number of competencies in students.
Competencies include attitudes, feelings, values
and awareness on their own performance, as
well as declarative and procedural knowledge.
Competence is related to the management pro-
cess of applying knowledge in a real situation,
in the real tasks, and is usually gained through
practice and thinking processes. Some aspects
of behaviour in a real situation may depend on
the innate qualities of individuals. To the extent
to which such behaviour is not learned, it cannot
be recognized as learning. Competencies also
round out the extent to which an individual ac-
cepts his own limitations and based on that
consciously plans to overcome them by further
learning and training. Moreover, while the basic

knowledge and skills can be described as more
or less independent than the context itself, it is
essential to clarify the context in which an in-
dividual may demonstrate the acquired com-
petencies (HETAC, 2006) in order to describe
competence.

The teaching process in agricultural sciences is
quite complex, because it requires not only the
acquisition of knowledge but the development
of specific competencies and skills too, which
in the end must also be taken into consideration
when evaluating the general knowledge of stu-
dents. Teaching methods need to be designed in
a way that the responsible teacher has the po-
ssibility to analyze all aspects of the knowledge
acquired by the students.

D. Kennedy (2007), citing research by Bloom
(Bloom et al., 1964) states that while teaching
and assessing the knowledge, teachers sho-
uld bear in mind that the learning is a process
and the role of the teacher is to try to stimulate
the thinking process of the student and brings
it, as far as possible, to the levels of synthesis
and evaluation. This field of “opinion” is usually
called cognitive (“cognitive”) domain, given the
fact that it includes thinking processes (chart 1).

6. EVALUATION

5. SYNTHESIS

4. ANALYSIS

3. APPLICATION
2. UNDERSTANDING

Scheme 1.

1. KNOWLEDGE

Cognitive domain of thinking, depending on the complexity (Bloom et al., 1964, quote Kennedy D. 2007)



D. Kennedy (2007) also states that Blum and
his colleagues carried out the research on the
affective (“attitudes”, “feelings”, “value”) do-
main (Bloom et al., 1964). This domain is rela-

ted to the issues of emotional components of
learning, ranging from the basic willingness
to receive information to the integration of be-
liefs, ideas and attitudes (scheme 2).

5. NATURALIZATION

4. ARTICULATION

3. ACCURACY

Scheme 2.

2. MANIPULATION
1. IMITATION

Affective domain of thinking, depending on the complexity (Bloom et al., 1964, quote Kennedy D. 2007)

Psychomotor domain primarily emphasizes
physical skills involving coordination of brain
and muscle activity. Based on the research li-
terature, one can undoubtedly say that in the

field of education this area is much less dis-
cussed, compared to the cognitive and affe-
ctive domains (Dave, 1970, quote Kennedy D.
2007) (scheme 3).

5. INTERNALIZATION

4. ORGANIZATION

3. ASSESSMENT

2. ANSWER

Scheme 3.
Psychomotor domain of thinking, depending on complexity

Taking into consideration the above, as well as
the fact that all three domains of thinking are
present among students (with special empha-
sis on psychomotor compared to other science)
within the framework of the teaching process in
the field of agricultural sciences, it is necessary
to pay significant attention to the selection of
appropriate methods within a subject, in order
to emphasize all aspects of thinking among stu-
dents. At the same time, there is a need for con-
tinuous innovation of teaching methods, which
would enable students to learn material in the
best possible way during the studies.

1. RECEPTION

Hereinafter is given the description of the (stan-
dard) teaching methods that are generally en-
countered in the implementation of the teaching
process on studies in the field of agricultural
science with a brief description of their mea-
ning, advantages, disadvantages, importance
for students, as well as some positive practice
in their application. At the same time, it provides
an overview of the teaching methods, which can
be said to be innovative and that could provide
a basis for further improvement of the teaching
process in the field of agricultural sciences.
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STANDARD METHODS
METHODS IN AGRICULTURAL
STUDY PROGRAMS

@ UNIVERSITY LECTURES (ex-cathedra lecture)

(@) INTERACTIVE EDUCATION

(3 MID-TERM PAPER

(4) EXERCISES IN THE PRACTICUM (CLASSROOM)
(5) LABORATORY EXERCISES

(6) CALCULATION EXERCISES

(@) FIELD EXERCISES

FIELD TRIP



; UNIVERSITY LECTURES
U e (ex — cathedra lectures)

What are University
lectures?

The purpose of
application

Advantages of the
method

Disadvantages of
the method

The importance of
implementation of
the teaching
methods for students

University lectures represent related presentations
regarding the content that should convey specific te-
chnical and scientific knowledge to the students, ha-
ving impact on their cognitive development, critical
thinking and interest in specific issues they face in
the course of study.

The main purpose of the application of university le-
ctures is to inform as many students as possible in a
short period of time on significant information related
to the professional development of students within a
specific field (modules- courses, hereinafter referred
to as subjects).

The most important advantage of this method is de-
finitely efficiency (a significant amount of information
can be presented to a large number of students in a
short period of time), targeting students in further
work, the availability of a large number of relevant
and scientific-based information etc.

The main disadvantage of the method is reduced mul-
tiple perception (auditory perception is dominant), the
mismatch of vocabulary of lecturer's professional
terminology with the terminology that is understan-
dable to students, monotony and passivity of stu-
dents, often forgetting and missing very important
information, rapid drop of concentration among stu-
dents in particular when it comes to large groups etc.

Students acquire basic information on the most impor-
tant contents relevant to their professional development
in the particular field. Through this mode, students do
not develop specific skills related to their professional
development and work after completion of the studies.
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The importance and
participation in the
teaching process

Method of application
(individual/group)

Group size

The method of
forming groups
for work

Selection of the
topics addressed
by the method

Independent work
of students

This method has a greater significance for subje-
cts that are designed to acquire more theoretical
knowledge depending on the characteristics of each
subject and the approach of teachers to work, per-
centage of teaching methods in the structure of the
teaching process is relatively high (20 - 60%) and of-
ten dominant compared to other methods of imple-
mentation of the teaching process.

This method of work is exclusively a group one, and
will not be applied in the work if there is only one or a
small number of students (up to 5).

Group size for implementation of teaching methods
is determined by special acts and by-laws governing
these issues or specific standards of higher educati-
on institutions. Group size often affects the success of
the teaching process as well as the control of attenti-
on and interest of students for the lecture.

No special group of students are formed for this tea-
ching method. A group is made up of all students in a
particular year, when they attend lectures (in the case
of compulsory subjects). When it comes to elective co-
urses, group consists of students who have chosen a
particular subject. The teacher has no direct influence
on the formation of the group.

Topic to be addressed at the class is usually deter-
mined by the curriculum, but can be defined ad hoc if
it is of special interest to students or if it is a current
one at a given time.

By applying this method students have no possibility
for independent work.
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Teaching method INTERACTIVE TEACHING

What is interactive
teaching?

Purpose of
application

Advantages of

the method

Disadvantages of
the method

Interactive teaching represents a meaningfully asso-
ciated presentations that with the use of teaching aids
and communication with students during the teaching
process (inclusion of students in the teaching process
through various forms of interaction: questions, discus-
sions, group work, etc.) are designed to convey a speci-
fic scientific and expert knowledge to the students and
influence the cognitive development, critical thinking
and interests in specific issues they face in the course
of study. In this teaching method a major role lies on
potentiating various forms of interactive teacher-stu-
dent relationship. Assistive technology (flip chart, po-
wer point presentation, smart boards and other forms
of multimedia communication) is very important tool in
this method for passing information easily. In a technical
sense, representing different thematic movies or featu-
red stories, covering or touching thematic units is incre-
asingly used in the teaching process.

The purpose of applying this teaching method is to
convey important information that are significant for
further professional development by using available
technical devices through encouraging the active par-
ticipation of students in the course of work.

Efficiency (in a short time can be represented by a
significant number of information to a large number
of students), a common active work and increased
communication between teachers and students, the
opportunity to interact during lectures etc.

The main problem regarding implementation of this te-
aching method is reflected in the need for significantly
increased engagement of teachers in leading and dire-
cting the activities of students. In the course of teaching,
occasional distraction of classes from the essence is
possible, which directly leads to non-efficiency (it is po-
ssible that a little scientific and professional knowledge
is acquired for a lot of time consumed). During the work
there is occasional irrelevant and unnecessary discu-
ssions with the teacher and the students, wandering
in the group work, the activities of a small number of
students (the problem of “silent majority”), occasional
erroneous generalizations and conclusions of students
in group work etc.



The importance of
implementation of
the teaching method
for students

The importance and
participation in the
teaching process

Application of the method
(individual/group)

Group size

The method of
forming
groups for work

Selection of the
topics addressed
by the method

Students gain basic information about the most im-
portant elements relevant to their professional de-
velopment from a particular scientific field. Through
this mode, students acquire a part of skills concer-
ning the possibility of reasoned discussion on parti-
cular expert topic, the basics of group work, proper
judgment and making preliminary conclusions, etc.

Thanks to the continuing technological development
of teaching aids and elucidating the teaching mate-
rials to the students, the participation of this method
in the overall structure of the teaching process is lar-
ger and takes precedence over the university lecture.
The percentage share in the implementation of the
teaching process ranges from 40 to 80%.

This method of work is solely a group one. If there are
fewer than 5 students, it is not to be applied in the work.

For the successful implementation of this method, a
group of students should not exceed number 30, espe-
cially in the implementation of teaching methods whe-
re students are actively involve. This group size allows
effective and efficient interactive work with students,
discussion, and possibility that each of the students
expresses himself and actively participates in the work.

No special groups of students are formed for this te-
aching method, but the group consists of all the stu-
dents in a particular year when they attend the (man-
datory) subject. For elective courses, group consists
of students who have chosen the respective subject.
The teacher does not directly affect the way of forma-
tion of the group.

Topic to be addressed at the class is usually determi-
ned by the curriculum, but can be defined ad hoc if it
is of special interest to students or if it is the current
one at a given time.
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Independent work
of students

Presenting results

Evaluation

The best practice

Other notes

When applying this teaching method, students have
the opportunity to work independently in the teaching
process. Independent work of students can be indi-
vidual or in a group, and depends on the characteri-
stics of the subject, the subject topic, available time
etc. Students participate by answering the questions,
discuss on a particular topic, group analysis of the
original problem etc. The level and scope of students’
work within the subject is determined by the respon-
sible teacher.

Students can introduce their activities through dis-
cussion, demonstration of specific skills, analysis of
current issues etc. The responsible teacher defines
the manner in which the student will participate in the
work within the course as well as a way of introducing
the results.

Students are required to be present at the class in or-
der to approach to pre-examination and examination
commitments. The teacher takes into account the in-
volvement of students in the teaching process, as an
element of pre-exam commitments, part of the final
mark or overall impression on student’'s engagement.
Students carry out an evaluation of the teaching pro-
cess quality in the context of the module, which is part
of the system of quality defined within the institution.

Optimal group for this type of teaching is 15 to 20 stu-
dents, so that all students get the opportunity to inte-
ractively participate in the teaching process.

Experience shows that teaching method becomes do-
minant due to the technological solutions dedicated
to the implementation of the teaching process. In de-
fining the subjects, this teaching method should not
be a substitute but an excellent complement to other
(standard) methods of implementation of the teaching
process.



Teaching method SEMINAR PAPER

What is a seminar
paper?

Purpose of
application

The advantage
of the method

Mid-term paper is independent work of a student (or
more of them in the group) in which under the guidance
of a tutor - a responsible teacher, topic is addressed,
which can be defined by the teacher or it can be the
result of a student’s own choice. Selected topics may
be practical or theoretical, which determines the way
of implementation and presenting results of mid-term
paper. Mid-term paper that has practical character is
the specificity of agricultural studies and has a special
significance in the simulation of production processes.

The purpose of the mid-term paper in the context of
the subject in the teaching process is to develop the
student’s ability to independently solve practical and
theoretical problems which generally do not have the
character of originality. The aim of the mid-term pa-
pers is to develop the ability to apply and demonstra-
te the theoretical knowledge acquired. The essence of
the mid-term papers is to familiarize students more
with some important topic, given that in the ordinary
teaching process there is no possibility that the entire
material is handled in both quality and interesting way.
Writing essay is also a kind of preliminary training for
writing the final paper or scientific papers. This is par-
ticularly important for students who are planning to do
scientific research work in their future engagement. In
the mid-term papers which are made in order to further
clarify certain matters, it is important that the results of
preparation are presented in front of other students so
that they are familiarized in details on the topic that has
been addressed. The special significance of this method
is the necessity that student adopts the rules of acade-
mic writing and presenting the results achieved.

By writing mid-term paper students are usually con-
fronted for the first time with a form of writing profe-
ssional and scientific work as the main form of com-
munication of the results achieved, presenting their
achievements and distinctive means of communicati-
on with the academic and the general public. Through
mid-term paper students develop skills of analysis of
available literature sources, analytical classification
and use of useful information, their style of shaping
and presentation in front of a wider audience (other
students). In case of writing mid-term paper in groups,
skills of group work are developed and the division of
duties and responsibilities. There is also a more inte-
ractive communication with the responsible teacher.
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Disadvantages
of the method

The importance of
implementation of
the teaching method
for students

The importance of
participation in the
teaching process

Method of application
(individual/group)

Group size

Inadequately chosen topic by a student is often a se-
rious deficiency in preparing mid-term paper that de-
viates from the content of the module, the length of
time required to collect the appropriate data and bi-
bliographic sources suitable for the analysis of a given
topic. The practice of “copying” the existing materials
on the given topic is very present, so there is possibility
that the mid-term paper is a result of another person’s
work (which is not easily verifiable). In the case of gro-
up work, uneven redistribution of duties and responsi-
bilities in the preparation and presentation is possible.

Through the preparation of mid-term papers, students
acquire basic information and skills on how to write
professional and scientific works, what is their stru-
cture like, how to properly use and cite used literature
sources, how to prepare material for the press, in whi-
ch way the results obtained are presented. Presenta-
tion skills in front of a wider audience is necessary
to be developed in this way, given that it is a very im-
portant means of communication in the work of each
agronomists, with other colleagues in the work or the
transfer of information to end-users (producers).

Mid-term paper can be of a special importance for the su-
bject if it is addressing some important or current issues
and its better understanding by the students. The percen-
tage share in the subject ranges up to 30%.

This method shows the best results when it comes indivi-
dually, but may be a group work too, which is affected by a
number of factors: the total number of students in the cla-
ss, the bulkiness of the topic that is being addressed, the
time frame in which to prepare the mid-term paper etc.

While preparing group mid-term paper of theoretical
character (theoretical approach to analyzing specific
topics), a group should have no more than 5 students.
In preparing mid-term papers of practical character
(analysis and demonstration of specific techniques in
agricultural production - grafting seedlings of vege-
tables for example) priority should be given to small
groups (2-3 students) to allow better supervision by
teachers during implementation. Numerous group
can influence uneven distribution of assignments that
are under way. Some students in this work environ-
ment can take fewer obligations or be in a position
that cannot express their real potential for work.



The method of
forming
group for work

Selection of the
topics to be
addressed

Independent
work of a student

Group for preparing mid-term paper should be for-
med on the principle of random selection, regardle-
ss of the views and wishes of the students. Random
selection enables development of new forms of co-
operation among students and puts all participants
initially to an equal position. Random group's selecti-
on reduces the possibility of uneven redistribution of
assignments that are under way. Random selection
can be made in one of the ways that are implemented
for this purpose (assignment of ordinal numbers in
the order that students sit and connecting in groups
by a certain principle, withdrawing the same chara-
cters or symbols, the students with the same number
of letters in the first or last name form one group etc.).

Topics to be addressed through mid-term paper sho-
uld be in accordance with the curriculum, addressing
a very important question that in this way can be cla-
rified to the students in order to understand it better.
Topic can be actualization of a problem and drawing
students’ attention to it. The topic of mid-term paper
is determined by a responsible teacher, but can be
chosen by the student in terms of subject matter co-
vered by the curriculum module.

Students independently work on a given topic. Prior to
the implementation of the mid-term paper students
can consult the responsible teacher in order to clarify
any ambiguities about the topic, method of preparati-
on or the possibilities to gather necessary materials
for preparation. Regarding the group work, students
allocate drafting and writing responsibilities on their
own, as well as presentation of the results. Students
determine the format and scope of the mid-term pa-
per, but it is recommended to consult the existing re-
commendations or best practices in preparing and
writing this type of material in order to facilitate the
work. The role of the teacher is to give instructions to
the students on materials that could be helpful in the
preparation and to give the principal recommendati-
ons for writing the paper.
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Presenting results

Evaluation

The best practice

Mid-term paper presentation should have three basic
components: a) a written version of the mid-term pa-
per (most often in MS Word format) - through which
students present their ability to distribute useful in-
formation in the proper order, using the style of wri-
ting characteristic for this type of work (it is prefera-
ble to follow the existing instruction guide for writing
mid-term papers). The material can be printed befo-
re presenting a mid-term paper or only submitted in
electronic form, which needs to be agreed with the te-
acher. It is recommended not to print mid-term paper
until its public presentation, in order to correct mista-
kes; b) the technical drafting and preparing presenta-
tions (often MS PowerPoint presentation or preparing
and providing necessary equipment and materials in
the case of practical topics) - through which students
present their ability to adequately process and pre-
sent a given topic, and prepare everything necessary
for a practical demonstration; c) presentation of re-
sults before the teacher and a group of other students
- a segment in which the student presents the most
important segments of his work, demonstrating that
he has learned the given topic and shows the level
of oral and nonverbal skills that he possesses as an
individual.

Mid-term papers are usually an integral part of the as-
sessment of students. In most cases, they represent a
kind of pre-exam assignment or have a role of some
tests. They give a good basis for the teacher who is in
charge to get a general impression of the students in-
dividually, which is very difficult to determine through
some other forms of work.

The important rule regarding the essence of writing
mid-term paper is that student should not just find
some text (or more of them) and then copy it (make a
compilation) or translate it (if it is a text in a foreign
language) without any sense - thus falling into a trap
of writing mid-term papers badly. It is recommended
that the student explores the available literature, reads
a larger number of articles on the topic, explains the



Other notes

topic to himself/herself first, tries to understand and
then retells it in his own words by writing- thus a basis
for writing a good mid-term paper is made.

It is very important that the student does not put in
essay some of the material he did not understand or
cannot explain in his own words. If there is a lot of ma-
terial that is not understandable while preparing the
mid-term paper, the student needs to look for new so-
urces of literature and to further (without fear and he-
sitation) consult with the responsible teacher. During
the presentation of seminar papers it is desirable that
the students comment on the work by the collegial and
constructive criticism where appropriate - in this pro-
cess the role of the teacher is very important. This is a
unique opportunity for students to openly discuss ha-
ving the role of teacher and the listener, which is very
important for their future professional work.

Experience shows that this teaching method is very
useful for most students, and it has a special signifi-
cance in students who plan to deal with scientific-re-
search activities in the course of their future work or
continue their education at higher levels of training
(master’s and doctoral studies).
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Teaching method THE EXERCISE IN PRACTICUM

What are the
exercises in
practicum?

Purpose of
application

Advantages of the
method

The exercises in the practicum represent teaching
method that is implemented through practical work of
students under supervision of a responsible teacher/
associate, with the active use of available materials
or equipment that follow the appropriate teaching unit
within the subject. Practicum represents a specialized
classroom with stationary equipment and other facili-
ties for easier mastering of teaching material (or group
of subjects) that this teaching method is used with. At
institutions that implement the educational process in
the field of agriculture, practicums are organized ac-
cording to group related subjects (practicums for fruit
growing, practicums for physiology and anatomy of
domestic animals, practicums for agricultural mac-
hinery) so that their performance in the teaching pro-
cess is more comprehensive. If technical abilities allow
the practicums can be used for organizing regular cla-
sses under other (not necessarily related) subjects.

If there are no specialized practicums, standard cla-
ssrooms can be customized for performing this type
of exercise, which requires additional engagement of
teachers/associates in providing the materials before
the beginning of each exercise. All types of exercises in
the workshop (and other kinds of exercise) can be usu-
ally realized by responsible teachers and associates.
Only associate will be mentioned hereinafter as the
person who controls and supervises the implementa-
tion of the exercise for easier access in the description
of methods (considering that usually associate imple-
ments this kind of teaching with students).

The purpose of performing the exercises in practi-
cums is that students through practical work with the
appropriate material (or other practical content) that
monitors and clarifies particular matter, phenomenon
or process, understand better and experience the visual
content of the teaching that is elaborated in this way.

In the course work students are in an environment
that is associated with the teaching material. They
acquire new visual and practical knowledge thro-
ugh practical work which is the best way to acquire
knowledge. They familiarize themselves with the ma-



Disadvantages
of the method

The importance of
implementation of
the teaching
methods

Importance and
participation in the
teaching process

terial or other content that allows them simulation of
real processes. They acquire practical skills that can
be useful in the work after graduation. A number of
exercises in practicums requires group work which
affects the development of the capacity for coopera-
tion with colleagues in the realization of a particular
task. Implementation of the method makes interacti-
ve teaching methods complete and thus makes the
teaching process more complete.

There is a necessity of having practicum or speciali-
zed classroom for this type of exercise. Most often a
larger number of such classrooms are to be adapted
for teaching process in the specific field of agricultu-
ral science. It is necessary to equip classrooms with
ancillary facilities and materials used in the teaching
process. Associates have to have increased control
during exercise and greater engagement. Students
have the independence in work which is not always
directed towards solving the given obligations.

Carrying out practicum exercises increases the abi-
lity of students to solve certain problems by mana-
ging their own work, the possibility of applying the
acquired theoretical knowledge, the ability to cope in
the real situations and decision-making. It increases
the practical skills necessary for implementation of
a particular task, develops the ability to work under
control and increases the ability to work in a group,
through communication with the responsible asso-
ciate and other colleagues. It increases the ability to
analyze what has been done and to make preliminary
conclusions, based on their own work.

Practicum exercises are very important teaching met-
hod for subjects with teaching material, which can be
successfully presented (showed) and addressed to via
practical and demonstrative exercises in addition to
theoretical presentation. It is usually added to intera-
ctive teaching or university teaching and completes the
display and explanation of a specific teaching unit. Par-
ticipation in subjects, in which it is applied, can be up to
50% since it is economical and efficient.
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Method of application
(individual/group)

Group size

The method of
forming
group for work

Selection of the
topics addressed
by the method

Individual student’s
work

Work in the practicum represents independent stu-
dent’s work within the group (students who attend a
particular year of study) that implements the same
task. Work in the practicum can be implemented in
small groups or even individually (in cases where it is
necessary to catch up on the missed lessons or to furt-
her clarify certain teaching material), but in such cases
the implementation of exercises is uneconomical.

Group size must provide conditions so that every stu-
dent can do the exercise individually and give oppor-
tunity to responsible collaborator to control the stu-
dents’ work and evaluate the results that students got
during their work.

Groups are usually made according to the number
of students who are at a particular year of study. If a
group is supernumerary and disrupts student’s indi-
vidual work, smaller groups can be formed that can
be adjusted to the number of jobs in the practicum,
organized by the principle of an equal number of stu-
dents in a group or by another principle.

Topic for work within the scope of exercises is usu-
ally determined by the curriculum and thematic par-
ts to be addressed. In exceptional cases the topics of
exercises may be beyond the curriculum if there are
justifiable reasons.

During the exercises, students independently imple-
ment the planned process upon receiving instructi-
ons and, if necessary, the previous presentation of
exercise by the responsible employees. During the
work, students can have further consultations with
associate or other colleagues if exercises allow that,
and if the responsible associate approves this type of
communication. Students who successfully complete
the exercise before others, can help their colleagues
as student-demonstrator with the approval of the
responsible associate.



Presenting results

Evaluation

The best
practice

Other notes

Results are usually presented individually by each
student (usually in the form of certified exercise) or
through group presentation, if the exercise is carried
out in the group (which is less common in this teac-
hing method).

While creating exercises, responsible associate usu-
ally forms a specific format (form for filling in the
work results) where students record their observa-
tions or enter data that is required while carrying out
exercises (drawing, a schematic presentation of the
sequence of operations). Associate usually certifies
with his signature the exercise that has been done,
and in a number of cases the exercise that has been
done and certified in this way is the basis for accessi-
on to the pre-exam.

If possible, it is the best to provide practicums that
will be used for implementation of a large number
of related subjects in the teaching process. It is de-
sirable to provide a greater number of accessories
(models, mock-ups, charts) that simulate a specific
matter as realistically as possible. The practicum is
desirable to have the equipment that enables storing
of raw materials for a specified period (refrigerators).
The practicums should be located next to the classro-
oms that are intended for having theoretical part of
lectures in a certain field.

The practicum exercises are very common and very
desirable form of teaching methods, which due to its
interactive mode of implementation is acceptable to
students and makes it easier to understand the te-
aching material. Although the teaching in the practi-
cums is efficient and economical, the equipment is
very expensive. Therefore, a small number of higher
education institutions in the field of agriculture in
both Serbia and Bosnia and Herzegovina has specia-
lized practicums.
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Teaching method LABORATORY EXERCISES

What are laboratory
exercises?

Purpose of
application

Advantages of the
method

Disadvantages
of the method

Laboratory exercises are teaching method that is im-
plemented in the laboratory by means of appropria-
te laboratory equipment, through independent work
of students and under supervision of the responsi-
ble associates. Laboratory exercises are normally
carried out after learning the theoretical part of te-
aching units. Through laboratory exercises students
actively participate in the practical application of the
acquired theoretical knowledge, understanding and
interpretation of the results. The students themse-
lves carry out the practical lab method under super-
vision of responsible associates.

The purpose of application of this teaching method
is that theoretical knowledge is explained to the stu-
dents through practical work and implementation of
process in laboratory conditions, clarifying teaching
material that was mastered within the theoretical
part of the teaching process. The concept for im-
plementation of laboratory exercise is that students
should think actively all the time during the imple-
mentation about the activities implemented and that
the entire process can be understood integrally. The
purpose of application is that a student after a certa-
in time can independently repeat activities that they
have been through. Students put their individual abi-
lities in a joint work through group work within the
scope of laboratory exercises.

Students are faced with the practical application of
theoretical knowledge. Students expand their theore-
tical knowledge through laboratory exercises, since
parts of individual teaching units can be successfully
implemented in this way. Closer communication re-
lations among students are established by working
together in a group, as well as between students and
associates. Laboratory exercises often represent
first contact of students with research work.

Adequate organizational and technical conditions are
necessary for successful implementation of labora-
tory exercises. If associates strictly (in too many deta-
ils) set tasks for laboratory work, students relatively
quickly lose interest in thinking, and the work is redu-
ced to a mechanical fulfilment of given assignments.
The theme of each laboratory exercises and method of



The importance of
implementation of
teaching methods
for student

The significance and
participation in the
teaching process

Method of application
(individual/group)

Group size

performance should be set in a way that is stimulating
for students. It is necessary to leave enough space for
students to independently contribute in creation and
implementation of laboratory exercises.

Students are familiar with the basic procedures of the
laboratory work that enables them easier engage-
ment in scientific-research work in future. Students
are able to independently implement an experiment
based on the acquired theoretical knowledge and ski-
lls adopted during implementation of the exercises.
Students have experience of working in a group and
targeted communication in such an environment.

Participation of laboratory exercises can be up to
50% in the implementation of the teaching process.
Laboratory exercises in agricultural sciences have
special importance in implementation of basic su-
bjects (chemistry, biochemistry, botany) and subjects
that are partly based on certain laboratory analyzes
(agrochemistry, pedology) as a basis for the expert’s
recommendations in production.

Work in laboratories represents the independent
work of students in the group (students who attend
a particular year of study) that implement the same
laboratory exercise. Work in the laboratory can be im-
plemented in small groups or even individually (in ca-
ses where it is necessary to make up the missed exer-
cises or to further clarify certain process). However, it
is demanding in terms of organization and providing
conditions for work. Therefore, it is applied only in ex-
ceptional situations. Some exercises may represent a
joint work of a group of students, when it is more im-
portant for the acquisition of teaching materials.

Group size must be adjusted so that each student can
individually do the exercise that is given to him and
that each associate can control the student’s work and
assess the results. Group size for laboratory exercises
mainly depends on the number of jobs in the labora-
tory. When the exercise is carried out by joint work of
students in small groups, groups should not be larger
than 5 students, because it is more difficult to organi-
ze homogeneous work in larger groups and monitor
the results of work of each student individually.
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Method of forming
group for work

The selection of
topics addressed
by the method

Individual work of
students

Presenting results

Evaluation

Smaller groups for work (if there is a need to work in
a group) are mostly formed at random. If the module
includes a greater number of exercises, it is desirable
to change the composition of group for the different
exercises, so that students can have contact with a
number of colleagues while working. If teaching staff
notices that some groups do not work while perfor-
ming the exercise, it is necessary to intervene in a
stimulating way to enhance positive relationships. Li-
kewise, if some groups finish their activities earlier,
they can join other groups in order to achieve effect
that the students are involved throughout the exercise.

Topic of laboratory exercise should be harmonized
with the material that is being taught in the module, as
it is common practice to carry out exercise after ma-
stering the theoretical part. The selection of topics is
most often caused by a number of other factors such
as technical capabilities of laboratories, the financial
resources for the necessary material, chemicals and
creativity of teachers. Topics to be addressed within
the scope of exercises should be selected in such a way
thatitis technically feasible, that allows a better under-
standing of the theoretical material, that it is stimula-
ting for students and offers new insights to students.

Students themselves under supervision of the teac-
hing staff carry out laboratory exercises. Normally,
a responsible associate explains the procedure and
practical exercises and shows the proper performan-
ce prior to beginning work independently.

Students are expected to understand the process that
is performed by them, as well as the results they get.
If teachers consider it relevant, students can specifi-
cally present and interpret the results. It is desirable
that teachers ask students some questions in order to
check understanding of process that is implemented
while performing exercise.

Given the specificity of the procurement and material
value of the materials and chemicals used while perfor-
ming exercise, attending laboratory exercises is man-
datory for all students at the agricultural studies. Stu-
dents can get a certain number of points for the activity



The best practice

Other notes

while performing the exercises. Students that present
the results to other colleagues in the group can receive
additional points as the type of stimulation and enco-
uragement of other students to increase their activity.

Students need to be prepared for performing labora-
tory exercises. Students must be familiar with their
task, the equipment that will be used, and security as-
pects of work in the laboratory. It is important for stu-
dents to realize the meaning of laboratory exercises
in the overall concept of the subject. Before coming
to the lab, it is desirable that the students receive a
written instruction that will enable them better un-
derstand of implementation of laboratory exercises.
Instructions should include theoretical introduction,
a description of the methods to be used in the work,
a description of any problems that may arise during
the exercise, description of expected results and the
manner of their interpretation. At the very beginning,
laboratory should be presented to the students who
work there for the first time.

Before starting work, students can be asked about
the teaching material that they were given the manual
for, with the purpose of motivation and efficient work.
While performing exercise, teaching staff are requi-
red to be present all the time and monitor the work of
students. The teaching staff should visit each student
and make sure that the student understands the work
procedure. The teaching staff should ask students
some questions about the process, thus making them
think and show that they understand the process.

At student’s question, teaching staff should make stu-
dent make his own conclusion by asking him some
follow-up questions, instead of giving him a clear
answer. Having a break during the implementation
of the exercises can be used to summarize your an-
swers and connect with theoretical work by stimula-
ting discussion. A lab technician should be present at
all segments of implementation of laboratory exerci-
ses, who can also give useful instructions to students
and control the process itself.

Experience shows that this teaching method is very
useful for the majority of students for easier under-
standing of the process, but it is the most significant
for students who plan to engage in scientific research.
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Teaching method COMPUTING EXERCISES

What are computing
exercises?

Purpose of
application

Advantages
of the method

Disadvantages of
method

Computing exercises are teaching method in whi-
ch students calculate on their own, i.e. mathematize
the parameters or process concerned, based on the
given parameters or defined input ones. The above
calculation in the exercises is related to the applica-
tion of the acquired theoretical knowledge and their
practical use for determining the output parameters
usable for specific processes within the module.

Through computing exercises students master the
techniques of calculating parameters and mathema-
tization process that might be encountered in real life
after graduation. The goal of computational exercises
is to teach students the method of quantification of
defined parameters and processes in the field where
this method is used.

The students realise the opportunity and necessary
quantification which is essential in terms of deter-
mining the optimal values of given parameter for the
successful implementation of certain processes in
agricultural production. They acquire the skills ne-
cessary to engage in real production processes af-
ter graduation. Using the numerical values of certain
parameters, the theoretical knowledge of the speci-
fic processes is completed and numerical and logi-
cal component expertise is developed. Results of the
applied method are relatively easily verifiable thro-
ugh the results obtained. There is a possibility of a
larger number of repetitions in a relatively short time.
There is no need for special technical requirements
for the design and implementation of exercises, etc.

It requires greater involvement of the responsible
associates regarding control of the work of each indi-
vidual student. It is essential to prepare students well
and to point out the connection between exercise and
the acquired theoretical knowledge. Students often do
only mechanical computation and application of the gi-
ven formula without understanding the meaning of the
results for a defined process. It requires a relatively
low level of creativity of students in the course of work.
The method is not applicable in most modules in the
field of agricultural sciences.



The importance of
implementation of
the teaching method
for students

The importance and
participation in the
teaching process

Method of application
(individual /group)

Group size

The method of
forming group
for work

Selection of topic
addressed by the
method

Students acquire the ability that is required to per-
form the quantification of certain processes that they
might face during the practical application of acquired
knowledge. Students gain the necessary knowledge
to place calculation that they got into in the context
of the process in regular production and give their
interpretation. Greater application of this method in-
creases the work routine which has more expeditious
work of students and increases their efficiency.

For the modules that require this method of application
in order to be implemented, participation is very impor-
tant in such cases and may be up to 30% of the entire
teaching process.

Computational exercises are mainly carried out by
students individually and very rarely this method is
applied as a group work.

In case if work is applied in groups (if necessary), the
group should not be larger than 2 students, due to te-
chnical and organizational specifics of implementati-
on of exercises.

In case that work is organized in group, it is better to
make a group at the initiative of students who want
to work together on the implementation of computing
exercises.

Topic for work within the computational exercises
should be in accordance with the curriculum and mo-
dules, and should be implemented immediately after
adopting information within the theoretical part. The
accumulation of material that needs to be followed up
with computing exercise is not the most productive
for learning the teaching material.
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Student’s
independent work

Presenting results

Evaluation

The best practice

Other notes

Upon theoretical preparation and practical demon-
stration of exercise by the responsible associates,
students independently perform computational exer-
cises. “Students demonstrators”- students who have
mastered the subject material and can help other
colleagues, can be included in this method to support
responsible associates in the work. Success in ma-
stering and performing computing exercises is based
a lot on the existing previous knowledge of students
in mathematics and related subjects.

Students do not present their results to other colle-
agues, but only to the responsible associate. Public
presentation can be applied only in cases when it co-
mes to calculating complex processes, which requi-
res additional explanations or responsible associate
estimates that this would have a positive impact on
attracting other students to more successful imple-
mentation of mathematical exercises.

In subjects where computational exercises are an im-
portant teaching method, they are usually part of the
tests, pre-exam obligations or the exams themselves.
Calculation exercises are evaluated by the responsi-
ble associate and their successful implementation is
verified by signature.

In implementation, it is desirable that the task of com-
putational exercises is practical situation in a particu-
lar field of agricultural production to the extent that it
is reasonably possible to adapt to the teaching proce-
ss. The concept of those exercises is much more cu-
rrent and more effective, which affects an additional
interest of students for their implementation.

The introduction of modern accessories in the teac-
hing process and regular use of computers in daily
work creates the opportunities for improving the le-
vel of implementation of this teaching method. While
implementing computing exercise, a particular atten-
tion should be paid at explaining the importance of
results that they got and their connection with the
acquired theoretical knowledge, and not just mere
mathematization and the use of modern tools for data
processing.



Teaching method FIELD EXERCISES

What are field
exercises?

The purpose of
application

Advantages
of the method

Field exercises are teaching method based on the
active participation of students in the real production
operations or processes.

A part of acquired technical knowledge is applied by
students within the scope of this process through
practical work on the field (experimental or producti-
on facility at which a particular process is being im-
plemented in agricultural production or processing)
and the students also implement a segment of the
production process under the control of the respon-
sible associate.

The main purpose of applying the field exercises as a
teaching method is the practical application of acqu-
ired knowledge and the acquisition of practical skills
in real production conditions.

Field exercises enable students to apply their
knowledge and adopt new practical knowledge that
cannot be transferred completely by theoretical tea-
ching. Within the field exercise students have a much
greater responsibility for their work whose results
can be seen immediately after implementation of the
exercise or after a certain period (depending on the
specifics of the production process). Students have a
much more active role than in other forms of teaching
methods, greater autonomy in the implementation of
the given work operations and acquire the habit of
how to manage the work process (the time required
for implementation, the pace of work, a critical phase
in the implementation, the need for additional clarifi-
cation). Through this method, students learn how to
apply their knowledge in real professional life.
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Disadvantages of the
method

The importance of
implementation of
the teaching method
for the students

The importance and
participation in the
teaching process

Successful implementation of field exercises implies
the existence of the object to be used for carrying out
the exercises (farm, industrial plant) whether it was
a good experiment of higher education institution or
business entity in the state or private ownership. It
requires more time in the organization (preparation,
selection of appropriate facilities, the organization
and implementation) and financial resources for the
implementation. It implies the existence of additional
preparation of students before going to the field and
getting to know what will be done in the field and in
which way. It requires much more independence in the
work of students and the need for decision-making in
the course of its implementation. Additional monito-
ring of workflow (supervision) by associates (with the
desirable presence of Lab technicians) is required du-
ring the implementation.

This teaching method develops and exercises grea-
ter number of competencies and skills of students in
particular: practice for the use of certain operations in
the production process, repeated many time, innova-
tion- creative use of knowledge sources that students
encountered during the theoretical part of the teaching
process; ability to solve problems with the support of
responsible associates; ability to make decisions on
the application of appropriate treatment in realistic
conditions; ability to manage their own work process
(to do a particular job in a certain period), but also the
ability to communicate effectively with co-worker and
other colleagues in order to seek an optimal solution
for a specific task.

Field exercises are especially important for subject
with practical character of study programs in the field
of agriculture and their successful implementation is
almost inconceivable without this teaching method.
The percentage of participation should be adapted to
the real possibilities, but it should not be less than
20% in the structure of subjects. It is desirable that
this percentage is as large as possible (up to 50%) in
implementation of the entire teaching process.



Method of application
(individual/group)

Group size

The method of
forming group
for work

Selection of topic
addressed by the
method

Individual work
of students

Field exercises can be carried out as the group ones
(for specific forms of work in the field) but they are
much more functional and more effective if they are
implemented through individual work. In individu-
al work, each student will be liable for his share of
implemented activities, which makes it easier for the
responsible associate to have more successful and
easier evaluation. Individual work enhances students’
self-assessment, professional competitiveness and
peer review, with the aim of pointing out the positive
aspects, as well as shortcomings in the work.

If the method is applied through group work, the gro-
up should have no more than 2-3 students who will
be working on one activity within the field exercises.
If the field exercise is implemented in larger groups,
then their usefulness is questionable.

Groups can be formed by random selection or on
one's own initiative. If groups are already made be-
cause of the need to work together, better results will
be achieved if students voluntarily form groups be-
cause of the initial work efficiency.

Selection of the topic that is addressed through field
exercises must be strictly in accordance with the
curriculum that follows the dynamics of its imple-
mentation. If possible, the field exercises should be
implemented immediately after completion of the
theoretical part, in order to make it more understan-
dable for students and easier to learn. If this is not
possible, field trips should be organized when condi-
tions are fulfilled.

During field exercises, students individually do their
tasks defined by exercise (regardless of whether they
work alone or in a group). During the work, student
takes care of the accuracy of the procedures applied,
which is why it is necessary to consult with other stu-
dents or responsible associate before the final imple-
mentation.
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Presenting
results

Evaluation

The best practice

Other notes

Students present the results of their practical work be-
fore the responsible associate by demonstrating what
has been done with a detailed explanation on how the
action is implemented. It is desirable that other stu-
dents who attended the exercises are also present at
the presentation of results of one student’s work.

Assessment of this kind of work requires more time
and is more difficult than the classic assessment of
theoretical knowledge. An associate has an obligation
to examine the practical work result of university stu-
dents during the exercises and evaluate their comple-
ted actions by the students, as well as to make a gene-
ral assessment of the whole process. At the end of the
exercise students assess the appropriateness of field
exercises and share their observations (preferably in
writing), which can be used as a good basis for asso-
ciate for further quality improvement of field exercises.

Field exercise is best realized on experimental farm that
higher education institutions possess. Establishing this
type of facility in the form of educational and training
centres should be primarily designed for implementa-
tion of field exercises. Although a great number of bu-
siness entities is generally ready to approve the imple-
mentation of field exercises in their production facilities,
sometimes it can be a problem for many reasons: defi-
ning the optimal timings for businesses entities, which
often do not coincide with the teaching process, distur-
bing the established protocol at the facility, uneven qu-
ality of applied activities at the facility, often the inabi-
lity to have more timings for the implementation of the
exercise or their control, difficulties in monitoring the
results of the implemented measures etc. These work
difficulties are eliminated by working on the experimen-
tal fields of higher education institutions.

Successful implementation of field exercises in most
cases implies the existence of specific equipment for
the implementation of planned activities on the field,
which needs to be provided on time. Field exercises
can often serve as a segment of practical activities in
drafting the final work of students.



Teaching method FIELD TRIPS

What is a
field trip?

Purpose of
application

The advantage
of the method

Disadvantage
of the method

A field trip is a short trip with the purpose of professio-
nal development on a particular issue (or more of them)
from production. Implementation of the field trip inclu-
des detailed designing and organization itself. Within the
field trip, the contact is usually made with commercial
entities that are visited the most often, and they are
dealing with specific vision of modern agricultural pro-
duction (processing), which is a subject of the subject
(or groups of subjects), within which the field trips are
organized.

The purpose of implementation of the field trips is effe-
ctive verifying of the acquired knowledge within the
theoretical part of the teaching process as well as esta-
blishing strong links between theory and practice. Field
trips have their broader social dimension that is certain-
ly not to be neglected.

Students have the opportunity to meet production
process on the spot, which is the subject of a speci-
fic course, thus achieving a better connection with the
acquired theoretical knowledge. Students gain new
practical experience, share their knowledge with the
participants in the production cycle, get ideas about
their obligations after graduation, make contact with
the representatives of the economic entity etc.

Disadvantages are mainly in the financial, organizati-
onal and technical aspects of implementation. Higher
education institutions in the field of agricultural scien-
ces in Serbia and Bosnia and Herzegovina do not usu-
ally have pre-defined implementation plans of field
trips with precisely defined tasks, holders and deadli-
nes of implementation. It is not good to organize study
tours ad hoc without a defined content. With regard to
the socio-economic changes in recent years (the priva-
tization of agricultural farms) it is more and more dif-
ficult to establish legally-formal cooperation with eco-
nomic entities that are willing to enable students’ visits
and devote some time in presenting their activities, as
a part of their regular production process.
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The importance of
implementation of
the teaching
methods for
students

The importance and
participation in the
teaching process

Method of application
(individual/group)

Group size

The method of
forming group
for work

Students who take part in implementation of the field
trips have a higher level of capability of linking theory
and practice, more precise picture of the production
process in real conditions and the possibility to realize
advantages and disadvantages of the production itself.
Students are much more informed about the specific
production and holders of that production in a specific
region.

Field trips are important teaching method in the co-
urse structure which implies application of practical
knowledge on specific thematic units. Field trips sho-
uld have important place within these courses in the
implementation of the teaching process and contri-
bution for better linking of theory and practice. Field
trips are important for modernization of curricula
and diversification of the teaching process. Participa-
tion in the implementation of the teaching process de-
pends primarily on the characteristics of the module
content and other organizational and technical capa-
bilities. The representation of the course structure is
up to 20%.

Field trips are organized exclusively as a group activity,
when it is also the most effective.

Group size depends on the aim of field trip and plan-
ned method of implementation. If a field trip is for
the informational purposes only (access to specific
manufacturing process, visit to the fairs and other
professional events) group may be bigger (up to 50
students). If the aim of the trip is more detailed intro-
duction to the specific manufacturing process, where
students are expected to be more active by partici-
pating in certain phases (discussion, interview with
the holders of the manufacturing process), the group
should be smaller (25 to 30 students). Excessive gro-
ups make it difficult to control and implement trips,
and the effectiveness of its technical expediency mi-
ght be questioned.

Group for field trips is formed usually on the basis of
the number of students at the year of study (visit to
the production entity) or on the basis of the interest of
students for a specific type of the field trip (visit to the
agricultural fair).



Selection of the
topics addressed
by the method

Individual work
of students

Presenting results

Evaluation

Business entities in which it is possible to check the
acquired theoretical knowledge in a particular subje-
ct or subjects (or events) that have broader implica-
tions for a large number of students in various fields
at the study programs in the field of agriculture, are
mostly visited as a part of the field trip.

There is usually no space for independent work of
students within the scope of this method, but it is very
important that every student is an active participant
during the implementation of the field trip.

It is very helpful that students give their opinion after
the implementation about the field trip via the list for
assessment and discussions with the responsible te-
acher. In this way, the teacher has the opportunity to
evaluate the activity of students during the field trips
and the level of understanding of what he has seen.

Evaluation of field trips may be of interest to the te-
aching staff and students. The teacher can assess
the behaviour and the interest of the students during
the implementation of excursions, which can be an
integral part of the final grade in the framework of
a module. On the other hand, it is very useful for stu-
dents to do the assessment of the implemented field
trips on a pre-defined form and thereby assess the
quality and appropriateness of the field trips, as well
as the importance of improving their knowledge. This
assessment can be a good indicator to the teacher of
whether a field trip was well thought out or it needs
to be improved (changing realization time, group size,
facilities that are visited, etc.).
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The best practice

Other notes

Field trips can last one or more days. One-day field
trips are implemented most often through visiting fa-
cilities, manufacturers or companies, that are close
to the higher education institutions and that can be
visited in one (working) day. While carrying out one-
day trips it is necessary to focus on a small number
of facilities with a specific production. The organiza-
tion and implementation of one-day trips is not too
demanding. Multi-day trips (up to three days) have a
broader meaning and can be implemented in a wider
area within their own country or they may have an in-
ternational character, if you visit a specific industrial
operators located in another country. When imple-
menting multi-day trips, it is necessary to plan a tour
of a large number of different economic entities due
to the effectiveness of the trip. The implementation
of multi-day trips should be led by a team of experts
coordinated by the responsible teacher.

Planning and organizing field trips (regardless of the
number of days) includes administrative and techni-
cal problems that are not insoluble, but can make the
process of implementation complicated. It is very im-
portant that the question of the organization of field
trips is not formalized, but perceived as a serious
need to train young people. In doing so, it is expected
that all parties participating in the implementation of
teaching methods demonstrate their responsibility.
In the implementation of field trips, it is necessary to
adhere to a code of conduct that is defined by the eco-
nomic entity that is visited.



INNOVATIVE METHODS
METHODS AGRICULTURAL
STUDY PROGRAMS

(1) STUDENT DEBATES
(@ CASE STUDY
(3 STUDENTS RESEARCH

(4) VISITING LECTURES
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Teaching method STUDENT DEBATE

What is a student
debate?

Purpose of
application

Advantages of the
method

Disadvantages of the
method

The importance of
implementation of
the teaching method
for students

Student debate is a kind of formal discussion in which
two opposing groups of students exchange arguments
in support of a variety of viewpoints on the occasion
of a particular subject, respecting the pre-agreed
rules. Unlike the usual debate where individuals are
free to choose which side to represent, students are
usually assigned the side that has to be presented on
a particular topic.

The purpose of application of the debate as teaching
methods is development of communication skills,
debating skills and confrontation of arguments, the
culture of speech and the ability to rapidly analyze,
reasoning and use of expert arguments.

The debate as a teaching method increases the in-
volvement and motivation of students to learn, hel-
ping them to apply their knowledge in a variety of
situations. Debating also leads to improved commu-
nication skills, including the development and use
of native and foreign language. Participation in the
debates gets student in a simulation of real life and
business situations in which they need to defend the-
ir views and opinions. Debate has positive effect on
strengthening the ability of students to work in a syn-
chronized group.

It takes a lot of time to prepare the students in terms
of understanding the rules and the spirit of the debate.
Students need more time to gather preliminary material
preparation itself and the implementation of debates. A
problem of different approach and responsibilities of
students in the preparation and implementation of the
debate may occur. Appropriate organizational conditi-
ons for successful implementation are necessary. The
debate develops only one topic in the teaching process.
There is a danger that the debate is not being imple-
mented within the framework that would be satisfying
and affirming for student participants that can have po-
tentially negative impact on other participants.

Students who are engaged in debates in the course
of study and who participate in the debate workshops
increase critical thinking skills. The ability to analyze
information is increased, which is one of the most im-
portant tools in contemporary social circumstances.



The importance and
participation in the
teaching process

The method
of application
(individual/group)

Group size

The method of
forming group
for work

Selection of the
topics addressed
by the method

The percentage presence of the debate should move
to 20%, since the small number of debate workshops
can include relatively large number of students (in
the role of debaters or listeners). The importance for
the subject is reflected in the diversification of the
teaching process and the analysis of conflicting opi-
nions on a specific topic, allowing students a better
knowledge of the specific questions.

The debate in the form of teaching methods in higher
education institutions is implemented only as a group
activity.

Group size for the implementation of the debate de-
pends on the topic being addressed, the conditions for
the realization of the debate, the available sources of
information and the tendency of students to this kind
of work. Group for the debate should not be smaller
than three but not bigger than 5 members, in order to
have successful debate, and all the debaters are in a
position to participate actively in the debate: starting
from preparation to the implementation.

It is the best to form the group based on the wishes of
the students to be part of the team that will represent
a specific point of view on a particular topic. Forming
a group as a self-initiative is important because of the
dynamics of the work, the preparation, but especially
the very act of debate, when students are expected
to work as a team, that they complement and com-
plete their discussion during the debate. Team spirit
in work is very important in the debate as teaching
method.

Responsible teacher suggests the topic because he
must define clear tasks for two groups that debate.
It would be helpful that the debate addresses the to-
pic that is included in the curriculum because of the
efficiency in the work, but it is not mandatory. Topics
of debate can be real issues in the field of agricultu-
re (hot topic at a given time, a specific legal solution,
specific ethical questions in the field of study, new bi-
otech solutions in manufacturing etc.)
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Individual work
of students

Presenting results

Evaluation

The best practice

Other notes

During the debate, students mostly prepare material
on their own on the basis of pre-agreed rules, which
is mainly channelled by the responsible teacher. The
responsible teacher has the ability to direct students
to the relevant sources of information on a particular
topic, but he does not participate in their processing.
Students self-organize all the steps in the preparation
and implementation of the debate.

The act of debating is the final step in the debate,
when in front of other students, two groups of stu-
dents defend their different perspectives. The debate
has a public character, and besides students of the
group attending a particular module, other interested
students may attend, if allowed by technical conditi-
ons. Responsible teacher does not affect the course
of debating but monitors the entire process and, if ne-
cessary, directs the debate in the right direction.

The debate will be evaluated in two ways. Debaters
are evaluated by the students attending the debate to
determine more successful group, which represents
a kind of recognition for the winning team. The debate
is evaluated by the responsible teacher, who obser-
ves the activities of student participants as a special
activity or takes it into account while making a final
evaluation.

In countries where the debate is part of the official
educational programs, high school students who
start dealing with it earlier, are more likely to enrol
at better universities, because the debate promotes
creative approaches to learning and development of
self-esteem. Within the studies, the debate has spe-
cial significance for better understanding and analy-
zing of the specific problems that are presented to the
students in a simple way. Expanding horizons and de-
veloping a culture of awareness, debate contributes
to a more open and tolerant society in general, where
the role of students is especially important.

For the implementation of the debate, as a regular
teaching method, it is necessary to build a relation-
ship between teachers that will support this kind of
students’ activity. For the beginning, it is good to start
with the debates that do not require a lot of prepara-
tion, in order to help students learn about the process
and the importance of this kind of work.



Teaching method CASE STUDY

What is a case
study?

Purpose of
application

Advantages of the
method

Disadvantages of the
method

It represents a form of active learning of students
through finding solutions and answering the question
(the case), real or imaginary, which can often have a
provocative character. In order to get an answer to the
problem and solve the case study, the student is for-
ced to ask himself how he would react if he would find
himself in such a situation for real, with a detailed des-
cription of potential challenges and possible directions
of solutions. The key value of education through case
study is the fact that a student is brought in a situation
to respond to open question that has no unique and a
predefined response. Student reflects on a complex of
measures that can be a solution of the challenges.

The purpose of application of the case study is refle-
cted in facing students with a situation in which the
need to apply the acquired theoretical (and practical)
knowledge on the relatively new event that is linked
to the processed material. In this way, student de-
velops critical thinking, innovation, the ability to see
problems from different angles and in the case of
group work develops the ability to work in a group.
Through discussions with individuals or groups, stu-
dents develop the ability to defend their point of view,
but also to adopt other people’s constructive opinion.

The student applies theoretical knowledge to the spe-
cific case with which he can meet in real life. The stu-
dent develops the capacity for analytical approach to
problem solving, decision-making in a given situation,
and dealing with potential ambiguities and overco-
ming them. Discussion on possible solutions between
individual students within the group or groups reci-
procally, can lead to new conclusions.

There is a real possibility that a student cannot re-
ach enough quality information on the case topic in
order to develop a critical attitude on the subject that
should be analyzed. The student does not have to
always have enough theoretical knowledge to visuali-
ze the situation from all aspects of importance for the
analysis, which may affect the quality of the soluti-
ons (incomplete). The implementation of case studies
requires a lot of time to prepare students for work
and the work itself, while the possibility of repeatabi-
lity is small (mainly due to time limits).
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The importance of
implementation of
the teaching method
for students

The importance
and participation
in the teaching
process

The method of
application
(individual/group)

Group size

The method of
forming group
for work

The student is able to independently analyze a par-
ticular problem, classifies its most important chara-
cteristics and proposes solutions as a response to the
challenge that is set. The student develops the ability
to analyze problems from different aspects, in order
to bring a comprehensive decision or recommendati-
on to overcome it. The student acquires the ability to
defend his points of view with arguments and accepts
constructive suggestions.

The presence of this teaching method in the structure
of subject can be up to 30%, which largely depends
on the specific implementation of teaching within the
subject. It is particularly important for subjects that
analyze current developments (new technologies of
production, GMOs, biogas and its importance, afla-
toxins in the milk, the selling price of raspberries)
when students are asked for a critical attitude towar-
ds the matter and the suggestion to overcome it.
Apart from the realissues, the subject of case studies
can be assumed topics that are addressed as a part
of the teaching material in the subject.

This method may be individual or group, depending
on the topic being addressed or other specific chara-
cteristics of the teaching process within the subject.

Group size depends on the scope of the topic that is
addressed by the students, and the number of stu-
dents attending the subject in which this teaching
method is applied. Group size may be from 2 to 5 stu-
dents. Increasing the groups complicates the way of
presenting the results of the individual evaluation of
students’ group work.

Groups are formed by random selection of students.
This approach to the formation of groups creates the
conditions for encouraging work in a randomly sele-
cted environment. In this way, students in addition to
the issue that is addressed, meet the new working
environment where they must adjust during the work.



Selection of
topic addressed
by the method

Individual work of
students

Presenting
results

Evaluation

Topics addressed by the students can be various.
Most often the teacher chooses topics that are close
to his research field, because in this way he can ma-
nage the process of applying the method in the most
reliable way. There can be a wide range of topics, ran-
ging from completely imaginary to the specific case
that happened in practice. The significance and scope
of topics that are subject of the study may affect the
final assessment (more serious and complex topics
require greater commitment of students, which can
result in better evaluation by the teacher). The advan-
tage in the selection of topics should be given to the
particular and current topics, so that work is more
useful and relevant to the students and the topic of
the module.

Students’ abilities to work independently in order to
find a comprehensive and final solution of the abo-
ve problem come to the fore while implementing this
method. Students look for the answer through searc-
hing available literature and at the same time develop
their own attitude on the case being set.

The student or group of students get the topic title
along with required form of presentation. Presentati-
on may be in the form of formal or informal written text
with mandatory power point presentation or any other
form of presentation (flip chart, poster, wall papers,
workshops) if it is more suitable for the presentation
of the results. It is desirable that each student/group
has the opponent that should critically ask questions
or assess the perspectives expressed. Opponents are
determined before starting with method implementa-
tion, and they also have an obligation to prepare and
analyze material related to the given topic.

Assessing engagement of students by the responsi-
ble teachers is based primarily on the meticulousne-
ss with which the case was approached, i.e. taking
into consideration all potential measures or solutions
to the specific problem. Likewise, students should
defend their decision in a proper, reasoned and aca-
demic standards based communication method, i.e.
to try to defend the results of their work but also to
accept constructive suggestions by opponents. Oppo-
nents receive points for active participation in questi-
oning by pointing out omissions and other potential
solutions. The highest value in the evaluation should
have the original conclusions.
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Teaching method STUDENT RESEARCH

What is student
research?

The purpose of
application

Advantages of the
method

Disadvantages
of the method

The importance of
implementation of
the teaching method
for students

Students research is the active involvement of stu-
dents in solving certain issues through setting up and
implementation of researching the given problem un-
der the supervision of responsible teachers. Through
the work on a particular research topic the student
analyzes the problem, not only theoretically but also
practically. The knowledge gained in this way is not
only applicable to the particular case, but the metho-
dology of the research approach can be applied while
implementing other research tasks.

The main objective of the student research, as a
teaching method, is the application of theoretical
knowledge through practical research and mastering
the basic elements of research.

A student routinely meets with research techniques
that allow him to reach the desired results and conc-
lusions related to the research problem. Student de-
velops independence in the planning, preparation and
writing of the report, or professional/scientific work.
Student faces real situations in solving the given
problem and the application of results. Contacts are
made with the responsible teacher as part of a team
working on a particular issue.

It requires a lot of time for successful implementation.
Adequate workspace is needed (lab, demo or produ-
ction facility) with adequate equipment. It is not suita-
ble for a large number of students and the initial years
of study at the study programs in the field of agricul-
ture. Inadequately defined themes and ill-conceived
approach to research can lead to disappointment in
the work and loss of motivation among students.

The student is trained to access the analysis of the
problem on his own by searching the appropriate and
available literature, define the planning process of re-
search work within the given timeframe, analyze the
collected results and interpret them correctly. The
student develops the capacity for analytical approach
to the given problem by mastering the techniques of
writing professional/scientific work.
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The importance and
participation in the
teaching process

The method of
application
(individual/group)

Group size

The method
of forming
work group

Selection of topic
addressed by
the method

Teaching methods can be present up to 30% percentin
the workload of student’s points for a particular mo-
dule. The method is particularly important in subje-
cts, in which certain processes and phenomena can
be clarified in this way. If the group of students at the
year of study is smaller and there is a technical possi-
bility to implement this method, it is preferable to be
represented with the maximum presence percentage.

Group work is the most frequent form of implemen-
tation as for this method, but students can work indi-
vidually too.

This teaching method is usually carried out in groups
of 2-3 students depending on available space and equ-
ipment as well as the complexity of the topic. The num-
ber of students in the group can be 2 to 5. As for the
group work, certain activities could be divided among
the students, so that they work together on the topic
by processing its various segments. The results are
summarizes and presented together at the end of the
implementation process. If students do research on
the same topic, the results of individual groups can be
used in the form of a number of different repetitions
and thus contribute to their quality and foundation.

Group for work can be formed on the initiative of the
students or randomly by teachers. Since the research
work is demanding with a lot of interaction among the
participants, the teacher must ensure that the group
regardless of the method of forming is efficient and
works well, so that it can give the expected results.

Topics for students’ research work are selected by the
responsible teacher in a way that students have the
opportunity to apply theoretical knowledge, but also
to spread knowledge through practical work. Topics
for research should be such that they are technically
feasible and that the chances of successful implemen-
tation are high, which is especially important for stu-
dents who are confronted with this method for the first
time. At the same time, topics should require student’s
extra effort for learning and mastering in order to im-
prove the existing knowledge and skills. It is desirable
that the topics are current and applicable in practice.



Individual work
of a student

Presenting results

Evaluation

The best practice

Other notes

Within the scope of the given topic and available techni-
cal possibilities, student plans on his own, carries out
the research and interprets the results. The entire pro-
cess of implementation should be under the supervisi-
on of teachers, to prevent the situation in which a stu-
dent does not understand certain phases in the project.
This prevents the absence of the desired results. Befo-
re starting implementation of this research, students
are introduced to the issue through further research of
literature in order to visualize the problem analytically.
Afterwards, student makes a detailed work plan, de-
pending on available resources and dynamics. Student
may encounter difficulties during the implementation
and he will overcome them with the help of teachers.
At the end of implementation, the student should in-
terpret the results and use them in the preparation of
the research report. Through this teaching method,
students are introduced to the research process and
they master the skills of practical use of the knowledge
acquired. Interpretation of the results is the ability of
students to put the material acquired in this way, into a
recommendation for future activities.

Students’ work is presented through a Power Point
presentation, and it is desirable to write the text in ac-
cordance with the form and the propositions of profe-
ssional/scientific journal work, which topic is close to
the subject of the research. If you have enough diffe-
rent themes when presenting the results obtained, it
is desirable that students of other groups participate
in the discussion.

The teacher assesses the overall engagement of stu-
dents during the implementation of this teaching met-
hod. Assessed are the following: the level of use of
literary sources (their reality), work planning, prepa-
ration of work, interaction in the group, as well as the
ability to write and present the output. Originality and
enthusiasm should be particularly rewarded.

After theoretically addressed part of the curriculum,
students are assigned a topic for research with the
aim of implementing and upgrading the theoretical
knowledge. The teacher should be all the time acti-
vely involved in monitoring the work in order to allow
successive progress of students in the work.

The method is of special importance for students who
plan to continue their education, because they are intro-
duced with the elements of research, the dynamics of
its implementation and ways of presenting the results.
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Teaching method LECTURES BY VISITING PROFESSOR

What are visiting
professor lectures?

Purpose of application

Advantages of the
method

Disadvantages
of the method

The importance

of implementation
of the teaching
methods for student

Visiting professor lectures are the ones prepared and
presented by the teaching staff of other higher edu-
cation institutions (or research institute) intended for
students, with the aim to explain in more detail scien-
tific findings on the specific topic or field.

Lectures are intended to convey narrowly specific
scientific knowledge and research methods specific
for a particular topic. Presentations should affect the
development of critical awareness and interest in a
particular topic, bearing in mind that the visiting profe-
ssors are usually highly specialized in the topic or field
that he holds the lecture about (or group of lectures).

Visiting professor lectures affect students’ better
knowledge because they are usually accompanied by
contemporary information about developments in the
thematic area. At the same time, they contribute to
deepening of knowledge and enable the exchange of
positive experiences with other teachers on a specific
topic. Visiting professors lectures speed up develop-
ment of academic skills to communicate with other
teachers, which has a special significance for visiting
professors abroad. Preconditions are made for esta-
blishing future cooperation. Visiting professors lectu-
res deepen interest in the specific field in a certain
number of students.

Lectures by visiting professors are rarely applied as
a teaching method due to the difficulty of securing a
professor of reference for a specific area. Likewise,
it is difficult to fit in dates of regular teaching proce-
ss with the dates of visiting professors. A particular
problem is providing financial support for the arrival
and stay of professors. Some of disadvantages of this
method are lack of preparation of students for the
new teachers and indifference during classes, as well
as language barrier when visiting professors present
their lectures in foreign (mainly English) language.

Students gain a higher level of knowledge about a
particular thematic area based on information from
a number of different sources, which increases their
output competences. Students establish cooperation
with other teachers which opens possibilities for deve-
loping new forms of cooperation and communication.



The importance and
participation in the
teaching process

Method of application
(individual/group)

Group size

Method of forming
group for work

Selection of the
topics addressed
by the method

The method is of great importance for the subject
regarding diversify of the teaching process through
the inclusion of renowned lecturers for a particular
thematic area. This method can be represented up to
20% as for the implementation of subjects. Due to a
series of obstacles for implementation of the majority
of subjects at the study programs in the field of agri-
culture in Serbia and Bosnia, this teaching method is
rarely represented in the work with students.

The method is particularly intended for group work
because its organization and implementation, due to
its complexity, implies the presence of a large num-
ber of students, not just those specifically attending
a particular subject, but also other students who find
lectures interesting and significant in the ordinary co-
urse of education.

For successful implementation of the method, the
group should not exceed 25 to 30 students, especia-
lly when the lectures are held in a foreign language.
Group size can affect the success of implementation
of the teaching material as well as the control of stu-
dents’ interest in the lecture. Group size gets special
importance in the part related to the interactive work
of the visiting professor with the students through a
discussion on the topic of the lecture.

While forming the group, one should be guided by the
regular teaching process because the group is gene-
rally defined by the number of students attending a
particular subject. In the implementation of lectures in
aforeign language group should be formed by students
who are able to follow such lectures independently and
later transfer their knowledge to other colleagues.

Chosen topic for visiting lecturers should be accom-
panied by a curriculum and thus modernizes and
deepened. Through this approach, students do not
have “additional” obligations on a specific topic, but
the opportunity to hear that from renowned teachers
who deal with these issues in their scientific work. To-
pics of the visiting lectures do not have to be a part of
curriculum, if it is of great importance for agriculture
in which students are educated or it has a high level
of current events at a given moment.
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Individual work of
students

Presenting results

Evaluation

The best practice

Other notes

Students are usually actively involved in these lectu-
res through discussion and exchange of information
with a visiting professor, by asking questions related
to the topic of the lecture. At the lectures by visiting
professors, students have the opportunity to ask que-
stions during the presentation, and direct the con-
tents of the lectures.

Students do not present their own results within this
teaching method, except for expressing their obser-
vations and thoughts during discussions with the vi-
siting professor.

Visiting professors are usually evaluated by the stu-
dents, which is a regular procedure and it is positi-
ve for both the visiting professor and the teacher
responsible for the subject in which this method is
applied. If there is no predicted model of assessment,
the existing forms of assessment can be used for te-
acher and lectures. Evaluation forms can be adapted
to the particular case.

Visiting professors usually give lectures within 2 to 4
hours, and they are combined with discussion, talking
with students and other forms of interactive teaching.
Prior to the lecture, it is desirable to prepare excerpts
from lectures and basic information about the visiting
lecturer, which are given to the students. In the case
when the visiting lecturers are from the same langu-
age area, the lectures are visited more and they are
often more comfortable compared to the lectures in
a foreign language. Simultaneous translation during
the lectures complicates implementation and it often
seems counterproductive to the whole process.

Lectures by visiting professors are not common mo-
del of diversification of the teaching process, which
unfortunately mostly justifies the lack of financial re-
sources and organizational capacity. Lectures by vi-
siting professors can be successfully combined with
regular scientific conferences or some other form of
professional cooperation, when experts from other
institutions in the country or abroad reside at the hig-
her education institution.



Teaching method PREPARING A PROJECT PROPOSAL

What's preparing a
project proposal?

Purpose of
application

Advantages of the
method

Preparing the project is teaching method through
which students are faced with the specific task on fin-
ding one or more solutions presented in the form of
project documentation.

Applying preparation of project proposal as teaching
method in the agricultural sciences is present in two
forms: a) preparing project proposal of a specific
manufacturing process (project proposal for the in-
tensive orchards management, project proposal for
poultry farms) and b) project in the form of imple-
mentation of interdisciplinary activities, which aims
to demonstrate certain legality (analysis of the impact
of fertilization on maize yields). Bearing in mind that
in the contemporary social processes, the project is
used as the most common form of presentation of
ideas and proposals for their implementation, the
goal of this teaching method is also that the students
learn the basic segments of the project preparation.

Preparing the proposal allows students to apply their
knowledge. This method enables better understan-
ding of certain thematic areas in which the project
is implemented. The project motivates students to
learn and work by offering them meaningful activi-
ties that are interesting and important to them (they
have the ability to choose or independently formula-
te issues that are interesting and important to them
personally). For the responsible teachers it often re-
presents a more informative way of evaluating stu-
dents in college compared to conventional written or
oral forms of testing, because project preparation
requires a complex combination of different mental
abilities, knowledge and skills (including specific or
expert ones in any field, as well as the general in-
tellectual one) instead of meaningful reproduction
of teaching material that is well understood. Student
has much more responsibility for his own learning, a
more active role than in traditional forms of learning/
teaching, acquires greater autonomy in his work. Du-
ring the preparation of the project, students are tra-
ined to manage time, to recognize the opportunities,
threats and risks, and to think as an entrepreneur
about the project idea.
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Teaching methods

The importance of
implementation of
the teaching method
for students

The importance and
participation in the
teaching process

Implementation of this method requires student’s
greater engagement than traditional forms of work.
This is especially true for independence in work (all
activities in preparation of the project proposal are
done by students, regardless of whether they are
working individually or in pairs), initiative (when cho-
osing a theme for the project, collecting the material,
presenting your answers) decision making (how to
choose the topic, how to obtain the relevant mate-
rials, how to analyze, how to present the results of
the work).

Project preparation requires careful definition of the-
mes for the work, so that the projects are in line with
the content of the module. Students must be prepared
and trained to work on the project. Work on the proje-
ct often requires additional costs (photocopying, prin-
ting, travel costs, etc.). Likewise, this method requires
additional monitoring of workflow (supervision) by te-
achers, including the preparation for the conduct of
activities of this type. Evaluation of this kind of work
requires more time and is more difficult than the cla-
ssic evaluation of theoretical or practical knowledge.

Simulation of project develops and trains more co-
gnitive functions of students (organization, synthe-
sis, analysis and evaluation of materials). Preparing
the project develops important competencies of stu-
dents, such as inventiveness, problem-solving abili-
ty, integrative skills, decision making skills, ability to
manage their own work process, the ability of time
management and the ability to communicate effecti-
vely with others. The skills that students develop by
this method are planning, explaining project ideas
and preparation of financial plan implementation.

Teaching method when implemented within the teac-
hing process requires a lot of time and usually cannot
be successfully implemented if it is presented less
than 30%. The significance of this teaching method at
the study programs in the field of agriculture is par-
ticularly evident in the subject, which in its structure
includes creating a projects solution for establish-
ment of certain forms of production.



Method of application
(individual/group)

Group size

The method
of forming
group for work

Selection of topic
addressed by the
method

Individual work of
students

Preparing project proposal can be implemented as an
individual method (which is less common in practi-
ce) and a group one. Multiple approach in work has a
number of advantages (mentioned above) compared
to the individual one and this kind of work is recom-
mended in general.

Group size regardless of the nature and extensive-
ness of the project should not exceed 5 students, in
order to enable the optimal conditions so that all stu-
dents have the possibility of relatively equal partici-
pation in the preparation of project proposals.

While forming the group, preference should be given
to the principle according to which students indepen-
dently determine the members of the working group,
considering that it is a demanding job. Groups can be
created and selected at random, but in this case it can
happen that too much time is spent on “meeting and
running-in” of groups which can delay the work from
the very beginning.

When choosing a topic for the project proposal, it is
necessary to create the baseline situation and raise
students’ interest in the topic. The initiative for the
project proposal can occur spontaneously due to the
idea of a student, or a teacher along with the students
initiates the discussion on a particular topic and they
decide together on the selection of topics. If a teac-
her wants to keep the right to choose the topic, then
he can offer a list of defined topics to the students in
which they select the most appropriate one.

After an initial meeting with the responsible tea-
cher, students work on their own on preparation of
the project proposal in accordance with the already
established plan of work: gathering information,
collecting material, preparing presentations etc. It is
recommended that while preparing a project propo-
sal, consultations are arranged so that the teacher is
informed about the progress of project development,
problems and challenges in their work. On the basis
of information obtained, a teacher makes recom-
mendations to overcome the difficulties. Consultation
helps in the prevention of taking responsibility and
credit by only one part of the students in the group. In
addition, the dynamics of preparing project proposal
are discussed during the consultation.
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Presenting
results

Evaluation

The best practice

Other notes

Presenting results is usually done in the form of le-
ctures, followed by appropriate presentation. All ac-
cessories that can make the presentation better (flip
charts, leaflets, discussions) can be used during the
presentation of the project proposal.

The teacher and students discuss together the entire
process of preparation of the project proposal. They
talk about the success that has been achieved, the re-
sults derived from work on the project proposal, as
well as the knowledge acquired during the implemen-
tation. The teacher takes into account the involvement
of students in preparing project proposals and incorpo-
rates it in a system of assessment. The work of the enti-
re group as a whole should be taken into account while
assessing, but also the individual effort of students.

The implementation of the project proposal draft sho-
uld result in a specific product (the product). In this
case, it is the project documentation. For the succe-
ssful implementation, the project proposal should be
presented as a complex task, which is broken down
into simpler ones, and each part has a certain amount
of time for implementation.

Past experience shows that the development of pro-
ject proposals is very intensive method but is highly
beneficial because of the following: orientation of stu-
dents, establishing a partnership between teachers
and students, openness to the problems and situa-
tions from real life, the correlation with other areas
of science and human activity, methods of teamwork,
development of organizational and communication
skills of the students etc.



ENTREPRENEURIAL EDUCATION
IN THE AGRICULTURAL STUDY

PROGRAMS

Why is the focus on entrepreneurial
education?

Entrepreneurial education as a process that
develops entrepreneurial spiritin an individu-
al, occupies an increasingly important place
on the deliberation of educational policies and
strategies in Europe and creating the entre-
preneurial and active citizens is defined as
one of the most important tasks of education
programs. There is a growing understanding
in Europe that in order to solve many social
and economic problems it is necessary to
have active citizens (active participants of
social life rather than passive observers) and
to have an entrepreneurial mindset (i.e. the
entrepreneurial spirit or entrepreneurial cul-
ture). In 2006, “a sense of innovation and entre-
preneurship” is defined as one of the eight (8)
key competences of a modern European citi-
zen that are necessary for living and working
in a global world'. A number of later docu-
ments? of the EU institutions have confirmed
the high position of entrepreneurial education
on the priority list in the development of edu-
cation system and training in Europe as well
as policies to strengthen the European eco-
nomy and competitiveness.

Entrepreneurship as a key competence, en-
trepreneurial spirit and an entrepreneurial
mindset as synonyms, refer to the individu-
al's ability to turn ideas into action. In other
words, entrepreneurial person is someone
who is creative, innovative and prone to ta-
king risks, someone who can plan and im-
plement. Entrepreneurial mindset is formed
through entrepreneurial education in which
all forms of education, learning and training
are included, and it contributes to strengthe-
ning entrepreneurial spirit, competence or
behavior, with or without a commercial obje-
ctive®. In other words, entrepreneurial educa-
tion is a set of courses (e.g. entrepreneurship,
economics of enterprise, etc.), short courses
(e.g. teamwork, strategic planning, time ma-
nagement, etc.) and teaching methods (e.g.
business case studies and similar) through
which an individual acquires the knowledge,
skills and attitudes that are characteristics of
an entrepreneurial person.

A recent European survey* done among gra-
duates of all fields of science shows that en-
trepreneurial education has a positive impact
on the development of the entrepreneurial
spirit in young people, their attitudes about

' Recommendation of the European Parliament and the Council
on Key Competences for Lifelong Learning, 2006

2 "Education and Training 2010", “Education and Training 2020",
“Rethinking Education: Investing in skills for better socio-economic
outcomes”, Entrepreneurship 2020 Action Plan “Reigniting the En-
trepreneurial Spirit in Europe” and “Small Business Act for Europe”

® According to UNESCO and European Training Foundation
(ETF)

“ Effects and impact of entrepreneurship programmes in
higher education, DG Enterprise and Industry, Brussels, March
2012
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starting a new business, the increase of their
employability and their role in society and the
economy.

Entrepreneurial education in agricultural
study programs contributes to creating en-
trepreneurial agricultural engineers and ma-
nufacturers who see agriculture as business
and market opportunity, and not as an activi-
ty for satisfying the basic needs of one’s own
household. While the purpose of the agricul-
tural study program is to create a good agri-
cultural professional- engineer or direct ma-
nufacturer, the purpose of teaching methods
and content of entrepreneurial education is
to make a businessman who will be able to
recognize a market opportunity, create and
manage a business and sell your product at
the market.

Teaching methods and contents that contribute
to the entrepreneurial mindset

Business case studies, business challenge
competition and short thematic training co-
urses are the most common extracurricular
methods and contents present at higher edu-
cation study programs that encourage an en-
trepreneurial mindset.

0Business case study is a form of busine-
ss education in which multi-member team of
students (3-4) discusses the real business
problem given by professors and develops a
solution to that problem with the use of theo-
retical and practical knowledge that the team
members have gained so far. This method
can be implemented in practice within one
of the business courses or can be organized
as an extracurricular activity. Students form
teams by free networking. After the forma-
tion of teams, professor explains the task
and gives instructions on how teams work
in drafting solutions. Topic of the case study
is defined by a professor and students pick
it by pulling out the envelopes. After pulling
out the envelops, the topic is introduced to the

students and they consult the teacher about
any ambiguities. After making preparations
and introducing topics to the teams, there is
a period of 3-7 days of teamwork during whi-
ch teams discuss a business problem and
look for potential solutions, investigate the
circumstances, test the hypotheses and de-
velop a final solution that will be offered for
the business problem that is their case study.
When this solution is agreed, the method of
presenting solutions is discussed within the
team regarding the audio-visual presenta-
tions and public speaking. During the next
exercise, teams present their solutions for 15
minutes and professor and other teams have
the opportunity to ask questions in order to
understand the proposed solutions better.

Through business case study, students deve-
lop the following knowledge and skills:

» to apply their theoretical knowledge in so-
lving particular problems within the profession

« to develop team spirit and inclination to
work in teams

» to improve presentation skills and public
speaking

@ Business Case Challenge Competition is
a form of business education in which many
business skills are developed (teamwork,
presentation skills, public appearance, lea-
dership, etc.) through competition in solving
business situations. Unlike previous methods,
this method is characterized by the rivalry
and the fact that the students compete among
themselves, and in addition to the aforementi-
oned knowledge and skills, skills of strategic
and operational planning (selection strategy)
as well as leadership skills should be deve-
loped or possessed. Business case challenge
competition can be organized at the level of
the study program, at the level of the insti-
tution (university, college or higher education
school), or a higher and more complex levels
(e.g. national competition). Multimember te-
ams (3-4) participate at the competition and
the teachers or representatives of companies



participate as members of the jury. Teams are
formed by free networking of students. The-
mes are defined by the professors along with
companies. Themes are usually some real
business challenges that companies face. Af-
ter trainings on the rules of the competition
teams pull out envelopes with tasks and le-
arn about the business problem that should
be solved. After the introduction, teams get
48 hours to study the problem and develop a
solution as well as to prepare themselves for
the presentation of solutions before the jury.
The task of the jury is to hear the proposals
of solutions, discuss the solutions with their
authors, and then assess the performances
of teams and offered solutions and announce
the winners. In the evaluation of the perfor-
mance, the jury evaluates not only the quali-
ty of the proposed solution, but also a public
performance of the teams, persuasiveness,
ambition, leadership and other essential cha-
racteristics. In this aspect, the winner is often
announced in more than one category. The
organizer (institution) issues the certificate
for participation and competition ranking and
enters it in the Diploma Supplement.

OSoft-skill training courses are equally
important for the good quality of entrepre-
neurial education of students at agricultural
study programs, because in this way some
social skills are developed (i.e. soft skills and
transversal skills) that are not taught in the
regular education system and are necessary
for life and professional career of every mo-
dern man. The most important trainings that
contribute to the development of an entrepre-
neurial mindset are as follows:

« teamwork,

« strategic and operational planning,

 time management,

* leadership,

» conflict resolution,

e working in a multicultural environment,

« the establishment of enterprises,
entrepreneurial shop or cooperative etc.,

 entrepreneurship,

e preparing the business plan,

e preparing and managing the projects,

* public appearance,

« financial literacy;

e non-verbal communication,

e and other.

Such trainings usually last 2 working days
(effectively 16 hours) and are implemented
as extra-curricular activities. Training insti-
tutions can be organized independently or in
cooperation with other institutions that provi-
de non-formal education programs (non-go-
vernmental organizations and associations,
adult education center etc.).
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LIFELONG LEARNING
CONCEPT IN AGRICULTURE

In modern (European) education systems con-
cept of lifelong learning (hereinafter: LLL) is
considered the basis of development, on whi-
ch the economy of knowledge is based in each
country. Knowledge is increasingly treated as
a social product and one insists that making
knowledge is more common than individual
experience (Mirkov, 2011). Focus is set on con-
tent (as a permanent truth) opposite to setting
focus on students’ skills (competencies).
According to one of the most quoted and most
comprehensive definitions of lifelong learning
(Delors, 1996), lifelong learning consists of the
following four pillars of education for the fu-
ture:

@Learning in order to know — based on be-
ing familiar with methods and means of lear-
ning rather than a structured knowledge

@ Learning in order to work — gives people
the skills to work that they need at a given
moment and in the future (including innovati-
on, adaptability to different working environ-
ments, etc.)

@ Learning in order to live together and
with others - training people for the peaceful
resolution of conflicts, discovering other cul-
tures, strengthening personal competencies
and capacities, economic independence and
social inclusion

@ Learning in order to be - education con-
tributes to holistic personal development of
both mind and body, intelligence, sensitivity,
aesthetics and spirituality

In 2001, the European Commission adopted a
document entitled Making a European Area of
Lifelong Learning, in which (p.9) LLL is defined
through four broad and interdependent obje-
ctives: personal fulfillment, active citizenship,
social inclusion and employability/adaptabili-
ty. Inthis way, LLL, in addition to the dimensions
of the duration throughout the entire lifetime,
gets a dimension of depth which goes beyond
narrow economic aspects of the concept and
puts the emphasis on understanding the entire
spectrum of educational and training systems
from the perspective of lifelong learning, cove-
ring all levels and contexts of learning, inclu-
ding formal and informal learning (Figure 1).

The end of
active life
[ ] [ ]
Formal/ Informal
informal learning
L]
The
beginning of
active life
Figure 1

Concept and levels of lifelong learning



Different forms of learning are very present
in the field of agriculture, bearing in mind that
the process of education and acquiring new
knowledge is permanent and essential, not only
for professionals but also for farmers. Transfer
of new inofrmation in the field of agriculture
(production technology and sales) is very dyna-
mic and only by constant monitoring and upgra-
ding of the existing knowledge is it possible to be
competitive at the market. Although the learning
processes are not clearly defined and precisely
specified in the field of agriculture, they are pre-
sent through various workshops, scientific and
professional meetings, events and other forms
of transfer of information and knowledge, ma-
inly to the large number of users. A small num-
ber of manufacturers is ready for self-develop-
ment and adoption of new knowledge because
it entails certain requirements (time, financial
resources etc). This approach to learning can
also be a problem, since the manufacturers are
usually in a position to get information and learn
from available sources, and not from those that
can provide the most relevant information on
such issues. There is a huge need for detailed
planning of LLL field in the field of agriculture
in Serbia and Bosnia and Herzegovina, especia-
lly when it comes to non-formal and infromal
learning.

The European Commissionl states 8 key
competencies that contribute to the lifelong
learning, as follows:

o Communication in the mother tongue - the
ability to express and interpret thoughts, fee-
lings and facts in both oral and written form
and different contexts

@ Communication in foreign languages - the
ability of mediation and intercultural under-
standing in addition to those incorporated in
communication in their mother tongue

9 Mathematical competence and basic com-
petences in science and technology - the use of
addition, subtraction, multiplication and division
to solve problems in everyday situations; ability
and willingness to use knowledge and methodo-
logy to interpret the world of nature

Digital competence - mastering the use of
electronic media for work, communication and
free time; logical and critical thinking, informati-
on management and communication skills
6 Learning to learn - ability to organize one's
own learning; effective time management, pro-
blem solving, acquisition, processing and eva-
luation of new knowledge and its application in
different life contexts, contributing to career ma-
nagement

@ Interpersonal, intercultural, social and civic

competences - effective interaction with indivi-
duals and in groups, solving conflicts in the pu-
blic and private spheres

@ Entrepreneurship - passive and active com-
ponent; the ability and willingness of accepting

others, i.e. creating your own innovation; taking
responsibility for actions, development, strate-
gic vision, setting and meeting goals and motiva-
tion for success

@ Cultural expression - evaluation of the impor-
tance of the creative expression of ideas, expe-
riences and emotions in various media, including
music, literature and applied arts

The concept of LLL and encouraging lifelong
learning in the literature is more often asso-
ciated with the so-called cooperative learning
methods (Ohidy, 2009) that need to be adap-
ted to the so-called generation “Z" (young
people born from 1990 to 2000). Cooperative
learning methods are opposed to traditional
methods because they are focused on the
active participation of every individual in the
learning process, which is the basis for the
promotion of LLL. Likewise, the implemen-
tation of cooperative methods in the learning
process encourages the development of key
competencies that contribute to LLL.

According to Damon & Phelps (1989) coope-
rative methods in the process of teaching are
related to all aspects of learning, based on
teamwork, where students within the groups
share the responsibility for the results, not
only for their own engagement. In this way, in
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addition to intellectual skills and knowledge,
the social skills of students are developed by
influencing their team spirit and cooperation
with other colleagues, rather than mutual
competitiveness.

An example of the most frequently used co-
operative learning methods in higher educa-
tion institutions throughout Western Europe
and North America is called Jingsaw method
and applying it in agricultural studies can be
very important, that is rarely or never used
in the process of teaching in higher educati-
on institutions in Bosnia and Herzegovina and
Serbia. The basis of this method is the con-

cept of peer learning in which students learn

from each other while working on a joint task.
Jingsaw method requires the division into
smaller groups of students (up to 5) working
on a joint task, but so that each member of

the group gets his own mini-task that he is
responsible for. In this way, each member of
the group depends on all other colleagues in
achieving the final result, which encourages
active listening, understanding, empathy and
teamwork.

In addition to the cooperative learning met-
hods (team learning), the concept of lifelong
learning is based on the following methods of
learning that are applied in agricultural study
programs:

e Learning through work
* Self learning
« Distance learning

If we compare the traditional method of lear-
ning with the concept of LLL, noticeable diffe-
rences are the following:

TRADITIONAL LEARNING LIFELONG LEARNING

The teacher is the source of knowledge

Teachers themselves are learning throughout life

The students are recipients of knowledge

Students themselves are carriers of knowledge

Students work independently

Students learn in groups, learning by doing and learning at a distance

All students doing the same things

Students have a variety of tasks that lead them to the same goal

Good students stand out

There is individual learning plan

The acquired knowledge is mostly
declarative

Table 1: Traditional learning and lifelong learning

For these reasons, it is necessary to continue
working on the development of effective met-
hods of learning and improving the context for
continuous lifelong learning at higher education
institutions in the field of agriculture in Serbia
and Bosnia and Herzegovina. This work im-
plies a change in lecturers that should do the
following:

« Direct the subject content as much as possible
toward methods of visual learning;

Acquired knowledge is procedural- students know how to apply
declarative knowledge in practice, contextual- student knows
when to apply the knowledge, conceptual- student knows why the
concrete knowledge is applicable in a given situation

 Focus the subject content as much as possible
on critical thinking and problem solving, rather
than merely memorizing information, which will
contribute to applying the acquired knowledge
of students and their entrepreneurial thinking;

« Adjust the subject content to the needs of stu-
dents according to the criteria of time, through
the development of methods of distance lear-
ning, e-learning platforms and systems that
can be easily accessed at any moment



GLOSSARY OF TERMS

Formal education

It is organized activity of
educational institution that is
performed in accordance with
approved programs, with the
aim of improving knowledge
and skills, self-reliance and
responsibility for personal,
social and professional needs,
for which the public certifica-
te is issued.

Non-formal education

It indicates organizing lear-
ning activities aimed at im-
proving knowledge and skills,
self-reliance and responsibi-
lity for personal, social and
professional needs that the
public document is issued for.

Informal learning

It indicates unorganized acti-
vities of acquiring knowledge
and skills, independence

and accountability of every-
day experiences, and other
influences and sources from
the environment, for personal,
social and professional needs.

Lifelong learning

It indicates the use of formal,
non-formal and informal
learning throughout one's

life which contributes to the
continuous development and
improvement of knowledge
and skills that are needed in
both the private and professi-
onal life.

Entrepreneurial education

It indicates all forms of edu-
cation, learning and training
that contribute to strengthe-
ning entrepreneurial spirit,
competence or conduct, with
or without a commercial obje-
ctive. The synonyms used for
this term are entrepreneurial
learning and education for
entrepreneurship.

Learning outcomes

Learning outcome is a clear
definition of competence,
skills and/or attitudes that
student needs to acquire for a
certain period of learning.

Knowledge

Knowledge is the set of facts,
principles, theories and pra-
ctices related to the field of
work or study originating as a
result of acquiring informati-
on through learning process.

Skills

It indicates the ability to apply
knowledge and use the prin-
ciple of “know-how" in order
to perform a specific task and
to solve the problem. Skills
can be cognitive, practical and
social ones.

Cognitive skills

Cognitive skills indicate an
ability to apply logic, intuitive
and creative thinking.

Practical skills

Practical or psychomotor ski-
lls indicate acquired physical
dexterity of using pre-known
methods, instruments, tools
and materials.

Social skills

It indicates a set of acquired
skills that are necessary for
establishing and developing
interpersonal relationships
(e.g. communication skills
and cooperation, emotional
intelligence and other).

Transverzal skills/competences

Transversal skills/competen-
cies are general competences
necessary in every profession
regardless of the level of spe-
cialization of individuals. They
refer to the integrated use of
skills, personality traits, skills
and values of an individual. Te-
chnical knowledge is practically
transformed into an effective,
efficient work by these skills.
They are also called soft skills,
i.e. macro-skills because they
can be transferred to different
working contexts, environ-
ments. Transversal compe-
tences are learned through
formal, non-formal or informal
education, and they can be im-
proved at any time by attending
specialized training required’.

" European Classification on Skills/Com-
petencies, Qualifications and Occupations.
For further reading please visit https://
ec.europa.eu/esco/home
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Independance

It indicates the right on your
own management, and it is the
basis for determining one's
responsibility.

Accountability

It indicates taking over res-
ponsibility to carry out assu-
med tasks, in accordance with
the autonomy of execution and
management.

Competences

They indicate the ability to
apply knowledge, skills and
personal, social and met-
hodological abilities, in the
workplace or in the learning
process, as well as in personal
and professional development.
In the context of the Europe-
an Qualification Framework
(EQF), competences are
described as the responsibility
and independence.

Workload

It indicates estimated time
for all learning activities that
are necessary for the achie-
vement of certain learning
outcomes.

ECTS (European Credit Tran-
sfer and Accumulation System)

It indicates the unit of mea-
surement for the volume of
workload and it is determined
by the average time spent by
students that is needed to
acquire competencies.

Practicum

It indicates a specialized cla-
ssroom with stationary equip-
ment and other stuff for easier
learning of the content of the
module (or group of modules)
and is used for performing
instruction in the practicum

or for applying theoretical
knowledge in the workplace. At
the institutions that implement
the educational process in the
field of agriculture, practicums
are organized according to a
group of related modules (e.g.
practicum of fruit growing,
practicum of physiology and
anatomy of domestic animals,
practicum of agricultural mec-
hanization, etc.).

Teaching method

It indicates the lecturer’'s met-
hod of work that contributes to
the acquisition of knowledge
and skills development and
skills in students.

Peer review

It Indicates evaluation of
scientific, academic or profes-
sional performance or achie-
vements by the colleagues

of the same level and in the
same field.

Student-centered learning

It indicates approach to
teaching and learning that is
student-centered and allows
him/her to participate actively
in the creation of his/her edu-
cational background?.

Qualification

Qualification is any official
document certifying that the
bearer of the qualification
has gained certain com-
petencies, usually through
formal education program.
Therefore, the term qualifi-
cation in most cases indica-
tes competencies acquired
within the formal education
system, and thus refers to the
cycles of education that exist
in a given education system
(primary, secondary, vocati-
onal, higher, doctoral studies
etc.). Far less often, qualifi-
cation includes certificates
which are acquired through
non-formal education, which
is, for example, given upon
successful completion of
short training courses (e.g.
computer courses, language
courses, different retraining
programs), although some of
these courses are entered into
the employment booklet®.

' Student Centered Learning - An Insight
Into Theory And Practice, European
Students Union and Education Internati-
onal 2010

2" Nacionalni okvir kvalifikacija", CEP
(2010)



BIBLIOGRAPHY

- Bosnia and Herzegovina Qualifications
Framework For Higher Education. Tempus
projekat (BHQFHE).

- CEP, Nacionalni okvir kvalifikacija (2010)

- Delors, J. (1996). Learning: The treasure
within Report to UNESCO of the International
Commission on Education for the Twenty-first
Century. UNESCO

- DG Enterprise and Industry (2012). Effects
and impact of entrepreneurship programmes
in higher education

- European Commission. (2001). Making a
European area of lifelong learning a reality,
Brussels, COM (2001) 428 final.

- European Commission. (2006). Recom-
mendation of the European Parliament and
the Council on Key Competences for Lifelong
Learning

- Goosling, D. and Moon, J. (2001). How to
use Learning Outcomes and Assessment
Criteria. London: SEEC Office.

- https://ec.europa.eu/esco/home; European
Classification on Skills/Competencies,
Qualifications and Occupations

- Kennedy, D. (2011). Pisanje i upotreba
ishoda ucenja. Prakti¢an vodi¢. Tempus
kancelarija u Srbiji (Fondacija Tempus).

- Key Competences for Lifelong Learning -
A European Reference Framework
Recomendation of the European Parliament
and of the Council of 18 December 2006

on key competences for lifelong learning
(2006/962/EC)

- Hrvatski kvaliifkacijski okvir, uvod u
kvalifikacije. 2009. Vlada Republike Hrvatske,
Ministarstvo znanosti, obrazovanja i Sporta.

- Mirkov, S. (2011). Tehnologija, informatika
i obrazovanje za drustvo ucenja i znanja. 6.
Medunarodni Simpozijum, Tehnicki fakultet
Cagak, 3-5. jun 2011,

- OECD

- Ohidy, A. (2009). Cooperative learning
methods as preparation for lifelong learning.
Research paper. University of Bielefeld,
Faculty of Educational Science.

- Osnove Kvalifikacijskog okvira u Bosni i
Hercegovini. 2011. Sluzbeni glasnik Bosne i
Hercegovine. Broj 31, str. 2-33.

- European Students’ Union and Education
International (2010). Student Centered Learning
- An Insight Into Theory And Practice

- The Higher Education and Training Awards
Council of Ireland — HETAC.

- Teachers Association VET Forum (2011).
Metode aktivno orjentisane nastave
Kragujevac.

onaqpueH - sueyjeg uJa}sap ay} Jo suoianiiisul uoljeanpa Jaybiy jo saipnjs jeinyinaiibe ur spoyjaw buiyoes|






