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While the education in agricultural engineering has been evolving worldwide to include more
biological emphasis, there are still problems for this part of the profession to be identified and
recognized correctly by the general public in Turkey. Agricultural engineering education and
profession in Turkey has long been controversial since it has been confused with agricultural science
education. We present the current interpretation of ‘agricultural engineering’ in Turkey and
highlight how engineering education has been mixed up with science education in agriculture.
We take a historical approach and propose possible remedies within the world's general engineering

education trends.
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INTRODUCTION

THERE HAVE BEEN major advances in science
and technology during the last couple of decades in
the 20th century. Irresistible globalization and
innovations in biological subjects have been
major influences in agricultural engineering educa-
tion and in the profession.

As in the rest of the world, there have been
departments in agricultural faculties in Turkish
universities in two different streams:

® science-oriented departments such as soil
science, animal science, plant protection (ento-
mology and plant pathology), horticulture,
agronomy, etc.

® cngineering departments such as agricultural
machinery and energy, agricultural structures
and irrigation, etc.

However, the problem begins with the diploma
granted with graduation. It gives a unique title to
all of the graduates: ‘agricultural engineer’. This
means that, for instance, a ‘weed control scientist’
is an ‘engineer’; similar to graduates of other
science-oriented departments too.

As a result, agricultural engineers graduating
from engineering-oriented departments have
problems to define themselves as an engineer in
the public domain. People consider all ‘agricul-
tural engineers’ as if they should be experts in all
agricultural related issues. A farmer may, for
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instance, refer an animals’ disease to a soil scien-
tist defining him/herself as an ‘agricultural engi-
neer’. A mini survey among freshmen students
enrolled in the ‘Agricultural Engineering Program’
of the Agricultural Faculty of Yuzuncu Yil
University was conducted as a preliminary study
for this paper. Fifty students in two groups joined
in this survey and results indicated that the
‘agricultural engineering profession’ is considered
to be mostly related to animal science and plant
production (52%). Only 4% indicated a direct
relationship with engineering such as the correct
use of machinery and equipment, machinery
design, industrial and technological issues in agri-
culture etc.

Another question on ‘what is engineering?” was
answered correctly by a great majority of the
students (88%). These answers covered legitimate
definitions such as problem solving, creativity,
design, expertizing in a specific engineering area,
etc. In the end, 63% of the students indicated that
their own definition of agricultural engineering
does not fit with the definition of what engineering
is. Only 33% said that agricultural engineering is a
branch of engineering. The final result indicates
that the picture is blurred in students’ minds.

Instead of clearly and correctly redefining the
agriculture-related jobs, there were recently major
revisions in agricultural education in Turkish
universities. Since 2003, only one unique agricul-
tural program is offered in agricultural faculties for
the first three years. Students then choose their
interest areas (sub-programs) for the fourth year to
become a soil scientist, animal scientist, agricul-
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tural economist, machinery designer, etc. More
interestingly, the program name is ‘agricultural
engineering’ and all students will be granted the
title ‘agricultural engineer’ upon graduation. These
changes are totally independent from the challenge
in redefining the agricultural and biological engin-
eering education and profession. However, these
trends may also provide an opportunity to
precisely redefine the boundaries between engin-
eering departments and science departments in
Turkey with a new definition of the profession.

In this study, the educational program in agri-
cultural engineering in Turkey and the current
changes and problems facing the discipline are
presented and possible remedies discussed within
the global trends in engineering education.

MEANING OF THE TERM ‘AGRICULTURAL
ENGINEERING’ IN TURKEY

Current use of the term ‘agricultural engineer-
ing’ in Turkey is different to what it means in
Europe, North America and probably the rest of
the world. Therefore, it would be useful to define
some related terms in order to eliminate dual
meanings and possible misconceptions.

Definition of terms:

e AFE;nt = Engineering applications in agriculture
recognised worldwide.

® AEtr = All agriculture-related subjects includ-
ing agricultural science and engineering, valid
only in Turkey.

The term ‘agricultural engineering’ is defined in
wordlQ.com [1], one of the most comprehensive
searchable references on the Web, as ‘the discipline
of engineering in agricultural, food, and biological
systems’. It goes without saying that ‘the essence of
engineering is problem solving’ or ‘design is the
essence of engineering’ and in fact ‘engineering
transforms scientific knowledge into reality’ [2].

Areas related to agricultural engineering are
listed as follows:

biosystems engineering, ergonomics, safety and
health; emerging areas; information and electrical
technologies which includes remote sensing; food
and process engineering; forest engineering; power
and machinery, which includes machine design; soil
and water engineering, which includes irrigation and
drainage; structures and environment, which includes
designing livestock buildings as well as structures such
as grain elevators and greenhouses.

We call the above definition of ‘agricultural
engineering’ as AEnt. In Turkey, however, there
is an important discrepancy in definition and use
of this term. In fact, ‘agricultural engineering’
(‘ziraat/tarim miihendisligi’ in Turkish) is used
synonymously with ‘agricultural science’. ‘Agricul-
tural science’ is defined in wordIQ.com [1] as ‘a
broad multidisciplinary field that encompasses the
parts of exact, natural, economic, and social

sciences that are used in the practice and under-
standing of agriculture’. Therefore, ‘agricultural
engineering’ in Turkey covers all aspects of agri-
cultural sciences like agronomy, horticulture,
animal science, entomology, agricultural econom-
ics, etc beside the true engineering subjects such as
machinery design, structures and environment,
precision farming, etc. The AErg symbol will be
used, in this article, to represent what is meant by
‘agricultural engineering’ in Turkey.

Consequently, graduates who refer to them-
selves as an ‘agricultural engineer’ in Turkey can
be a professional educated in animal science,
entomology, horticulture, agronomy, food science,
or even agricultural economy. They could be some-
one who graduated from an engineering-related
department such as agricultural machinery, struc-
tures and irrigation, etc. However, doubt about a
graduate’s expertise area (i.e. the department of the
agricultural college which he/she graduated from),
makes it necessary to consult that department
about the degree.

Turkish agricultural education had been influ-
enced by the French system from the mid-19th
century to 1923. In France, however, the word
‘ingénieur’ comes from the root ‘génie’ which has a
dual meaning: 1) genius and 2) engineering. ‘Agri-
cultural engineering’, for instance, is ‘génie rural’
and ‘ingénieur agronome’ does not mean ‘agricul-
tural engineer’ (AEint). On the other hand, the
root of the word ‘engineer’ is ‘engine’ in the Old
English which was borrowed from Latin ‘ingene-
rate’ meaning ‘to create’. Theodore von Karman,
one of the great aeronautical scientists of the
twentieth century, described the difference between
science and engineering with his famous words:
‘The scientist explores what is, the engineer creates
what has not been’ [30]. Although this definition is
now commonly recognized world-wide, it is a
matter of fact that definitions of the engineering
profession and the word ‘engineer’ itself are still an
issue in France [3] which in turn influences Turkish
agricultural education.

Under the pressure of global and European
trends as well as confusion in using the term
‘agricultural engineering’, there have been studies
trying to clarify the status and problems of agri-
cultural engineering education in Turkey and to
suggest new solutions [4-10]. However, much
further effort is needed to come up with a final
resolution.

Interestingly, graduates from the departments of
‘food science and technology’ of agricultural facul-
ties in Turkey do not define themselves as ‘agri-
cultural engineers’ after a restructuring of these
departments in 1995. What happened was that
food science and technology departments in agri-
cultural colleges changed their names to ‘food
engineering’ and revised their curriculum accord-
ingly. In addition, the title of graduates from these
departments changed to ‘food engineer’ instead of
‘agricultural engineer’, which had been used by
Turkish food scientists for many decades before
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1995. Furthermore, most of these departments
officially moved from colleges of agriculture to
colleges of engineering within their universities.
After that, there has not been any university
program offering a classical food science curricu-
lum. In other words, there has not been a food
science department in Turkey anymore, a crucial
situation for the food industry. So employers in the
food industry now hire ‘food engineers’ for respon-
sibilities which best suit ‘food scientists’. On the
other hand, one good thing is that significantly
more students applied to register in these new
departments, probably because ‘food engineer’ as
a title sounds more attractive to them than ‘agri-
cultural engineer’.

A REVIEW OF THE HISTORY OF
AGRICULTURAL SCIENCE AND
ENGINEERING EDUCATION IN TURKEY

There has never been an attempt to delineate
the borders between engineering and science
aspects of agricultural education and its profession
in Turkey. As a result, AEjyt education in Turkey

cannot easily be explained without touching on
general agricultural education.

Turkish agricultural undergraduate education
including AE;nT can be divided into five periods:

1. The first attempt (1848-1850) and Halkali Agri-
cultural School (1891-1928)

2. Ankara Higher Agricultural Institute, AHAI
(1933-1947)

3. Ankara University Agricultural
AUAF (1948-1952; 1953-1955)

4. National agricultural education in Turkish uni-
versities including AUAF (1955-1999)

5. Reconstruction of national agricultural educa-
tion (1999-2003; 2003—current)

Faculty,

The history of agricultural education is summar-
ized in Table 1.

Stage 1. The first attempt (1848—-1850) and
Halkali Agricultural School (1891-1928)

First attempts to renew and improve education
systems in terms of contemporary understanding
of university systems in Turkey probably begin
with the Tanzimat Donemi (Reform Period),

Table 1. Overall picture of changes in agricultural undergraduate education in Turkey

Stage Years School Duration Programs Title granted

la 1848-1850 Ayamama Agricultural ? No option (General ?
School! agriculture)

1b 1891-1928 Halkali Agricultural 4 years No option® (General Higher Agric. Engineer
School agric.)

2 1933-1947 AHALI Faculty of 4 years No option? (General Higher Agric. Engineer
Agriculture® agric.)

3a 1948-1953 Ankara University 4 years No option® (General Higher Agric. Engineer
Agricultural Faculty agric.)

3b4a 1953-1967 Agricultural Faculties* in 4 years Departments Higher Agricultural
Turkish Universities (7 progs) + 1 general Engineer

prog.

4b 1967-1977 Agricultural Faculties in S years Departments Higher Agricultural
Turkish Universities (3.5+1.5) (11 progs) Engineer

4c 1977-1999 Agricultural Faculties in 4 years Departments Agricultural Engineer® ¢
Turkish Universities (12 progs)

Sa 1999-2003 Agricultural Faculties in 4 years 3 Programs+ Agricultural Engineer
Turkish Universities 3+1) 10 sub-programs

5b 2003— Agricultural Faculties in 4 years 1 Program+ Agricultural Engineer

current Turkish Universities (3+1) 10 sub-programs

! French Grignon Type (Ecole Nationale Supériore Agronomique of Grignon, 1826).
2 Specialization after graduation.
3 German style. All professors of the Institute were German until World War II.
4 Mostly U.S. style until 1967, except diploma granted.
3 Graduate education style (MS+PhD) has not changed after this period.

6 Beginning 1995, “Food Science and Technology” Departments changed and revised their names and curriculum to be “Food
Engineering” program and granting “Food Engineer” title to their graduates. Later, most of these departments moved to
Engineering Faculties within their universities. “Landscape Architecture” departments also ended offering “Agricultural Engineer”
title and started giving “Landscape Architect” title and diploma to their graduates from 1990. Therefore, these two departments
excluded from the table after this stage.
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1839-1876. In October 1846, establishment of the
first university (Darilfiinun, House of sciences)
started and was completed in nine years. However,
public interest in this university decreased gradu-
ally and it was closed within less than two decades.
Several other attempts were made before the
modern Turkish Republic, but they were below
modern Western standards [11].

As in other areas, it was recognised that the
challenging problems related to agriculture could
be solved by advanced education and research
[11, 12]. In 1848, agricultural education was first
started with 46 students, using the Grignon Higher
Agricultural School (Ecole Nationale Supérieure
Agronomique of Grignon) in France as a model.
However, this first attempt in agricultural educa-
tion, which took place at Ayamama Farms in
Istanbul, was not very successful and it was
closed after two [11] or three [12] years. In the
second attempt, Halkali Higher Agricultural
School (Halkali Ziraat Mektebi Alisi) was
opened in Yesilkoy, Istanbul, in 1891. A 4-year
undergraduate education in general agriculture
was offered in this school for 37 years, then
closed in 1928 in order to render it relevant to
changing technologies.

In the same way, there had been two other
agricultural schools: Agricultural Operation
Schools (Ziraat Ameliyat Mektepleri) of Selanik
(1887) and Bursa (1891) [12]. A unique title of
‘ziraat yiilksek mithendisi’ (higher agricultural engi-
neer) (AETr) was granted to all graduates of these
schools [11, 13], although a unique curriculum was
offered in general agriculture which lacked engin-
eering (AEnt) aspects. Education programs
offered in these schools are defined briefly by
Sarikaya [12] as classes which were taught in the
mornings with field and lab applications carried
out in the afternoons. Learning the applications of
agriculture was very important. However, research
possibilities were practically nonexistent.

Atatiirk and his Prime Minister Ismet Inéni
recognised that the country’s agriculture could
only be advanced by applying modern education
and research methods. Therefore, many graduates
of Halkali Agricultural School were sent to Western
countries especially Germany, to be further
educated in modern research techniques, beginning
in the year 1923 [11]. Akman [13] mentions some of
these students by name and their brief vitaec who
then became university professors in Turkey.

Stage 2. Ankara Higher Agricultural Institute
AHAI (1933-1947)

In order to improve Turkish agriculture, a group
of German scientists (named ‘Oldenburg Commit-
tee’) were invited to Turkey for a detailed investi-
gation of the prevailing status and possible
remedies. This committee suggested that establish-
ing a modern agricultural education would be
necessary.

After a five-year preparation period, an institute
was opened in Ankara in 1933 [15] with the name

Ankara Higher Agricultural Institute, AHAI
(Ankara Yiksek Ziraat Enstitiisii) by government
legislation.

The establishment and foundation of the AHAI
was very important for Turkish higher education
in general because it was the first time that Western
style higher education and research was introduced
[11]. Although it was called an ‘Institute’ instead of
‘University’, its president was called ‘rector’ and its
faculties were supervised by ‘deans’. University
laws were legislated after the AHAI Law. In
addition, AHAI was the first autonomous
academic institution in Turkey which was taken
as a model for other universities in 1946 [15].

AHALI consisted of five faculties (Fig. 1). The
Faculties of Natural Sciences, Agriculture, Agri-
cultural Crafts, Veterinary Science and Forestry
(joined to AHAI in 1934). Among them, only
Faculties of Agriculture, Veterinary and Forestry
offered undergraduate education. The Faculty of
Natural Sciences conducted research and served
the three faculties with basic science courses. The
Faculty of Agricultural Crafts also conducted
research and served the Faculty of Agriculture to
teach agricultural technology courses related to
agricultural products and processing technologies,
fermentation technologies, agricultural machinery,
power, and energy [13].

Education in AHAI Faculty of Agriculture

Undergraduate education in this faculty was 8
semesters (four years). Students were trained in
government-owned farms during the first two
semesters (10 months). Basic science courses i.e.
physics, chemistry, botany, etc. as well as other
courses like economy, anatomy, meteorology, etc.
were taught during the third and fourth semesters
(second year). Courses related to all aspects of
agriculture were taught in the 2 years [11].
Although there existed various branches of agri-
culture (called Institutes, Fig. 1), all students were
to follow one unique curriculum, i.e. there were no
specializations and all graduates were granted the
title ‘Higher Agricultural Engineer’. This type of
education continued until 1947 (Table 1).

Turkey needed modern technology applied to
agriculture to move from traditional human
muscle and animal power to agriculture with
powered machinery and this could be realized
through agricultural engineers (AE;nt). Ataturk
declared in 1925 [29]:

Since I am a farmer’s son too, I know that farming
cannot be possible without machines. Doing things
with muscle force is difficult, (so) get together, then
you can buy machines together. You can farm on
hundred acres of field, seed ten times more, and get a
hundred times more crops. Also you should find and
use seeds suitable to specific soil types. Our country is
not yet an agriculture country but it will be. This can
only be made possible with using machines in agri-
culture.

These words indicate that Ataturk realized the link
between industrial technology and agricultural
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development and wanted to get the benefit of it for
the sake of everyone’s prosperity in Turkey. He
legislated crucial laws related to agricultural
education in 1927 and 1933. But unfortunately,
engineering aspects of agricultural education did
not get enough attention in practice, although the
term ‘engineering’ had been used.

Perhaps Ataturk and his Prime Minister Inonu
wanted to achieve this goal when they decided to
reform Turkish agricultural education by inviting
German scientists to Turkey. In fact, Inonu said in
in 1933 that ‘We recognize this Institute (AHAI) as
a university to educate engineers in agriculture and
veterinary science (in plant and animal production)’
[13].

Stage 3. Ankara University Agricultural Faculty,
AUAF (1948—1952; 1953-1955)

Ankara University, in the capital of modern
Turkey, was founded in 1946. A proposal to
change the AHAI’s status to university was
prepared and discussed in the Grand National
Assembly of Turkey (The Turkish Parliament) in
1948 but it was rejected after long and intense
discussions [13]. Following the unsuccessful effort
to change the name of AHAI to ‘Inonu Agricultural
University’, AHAD’s three faculties (Faculty of
Agriculture, Faculty of Agricultural Crafts, and
Faculty of Veterinary Sciences) joined Ankara
University. In the same year, the Faculty of Natural
Sciences merged with the Faculty of Science of
Ankara University and the Faculty of Forestry
into Istanbul University, which had been estab-

lished at the same time as AHAI. Two agricultural
faculties of AHAI then merged together to form one
faculty named Ankara University Agricultural
Faculty, AUAF. However, the same educational
programme in AHAI continued until the year 1952.

The year 1953 was a very important milestone
for agricultural engineering (AEnT) education in
Turkey. Because a departmental system was
launched in that year with four departments: 1)
Agricultural Machinery, 2) Animal Nutrition and
Breeding, 3) Field Crops (Agronomy), and 4)
Horticulture. The number of departments reached
6 by 1955. During this period, separate 4-year
undergraduate education programs in various
departments were offered in AUAF and this
system continued until 1967 by which the number
of departments was 9 (7 of them offered under-
graduate education) [11]. Although only one of
these 9 departments was directly related to engin-
eering in agriculture (Machinery), all graduates of
the AUAF were granted the title ‘higher agricul-
tural engineer’.

Stage 4. National agricultural education in
Turkish universities including AUAF (1955-1999)
Until 1955, AUAF was the only institution
which offered higher agricultural education in
Turkey. Then, another agricultural faculty was
opened in Ege University, Izmir. Ataturk and
Cukurova Universities followed Ege by opening
agricultural faculties in 1957 and 1970, respectively
[11]. The number of agricultural faculties in
Turkey had reached to 5 in 1976, 12 in 1984, and

Ankara Higher Agricultural Institute
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Fig. 1. Organizational scheme of AHALI, illustrated using information gathered from the literature [11, 13, 27].
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22 in 1992 [5]. Note that the number of universities
in Turkey was 75 in 2002 (54 state owned and 21
private). None of the private universities have any
kind of ‘agricultural’ education, neither at under-
graduate nor graduate level.

From 1956, an agricultural machines option has
been offered within the Mechanical Engineering
Program of Istanbul Technical University. Then
several other mechanical engineering departments
of other universities offered similar options but
this plan was not successful because only a few
students chose it as a final-year option [16].

In 1967, a departmental education system was
initiated and a ‘3.54 1.5 system’ started, so that

T. Ucar and A. Sabanci

education time was increased to 5 years. During the
first 3.5 years all students took the same basic
science courses as well as courses related to general
agricultural sciences. Specialization was left to the
last 1.5 years involving 3 semesters for agricultural
science and engineering options. Another engineer-
ing department (‘Kiltiirteknik’, inspired from
‘kulturtechnik’ in German, which covers agricul-
tural structures and irrigation subjects) was opened
in 1970. The number of departments later reached to
12 with Departments of Landscape, Architecture
and Aquaculture being opened by 1980. The names
of ‘Kiiltiirteknik’ departments were changed to
‘Agricultural Structures and Irrigation’ in 1991.

Table 2. A typical curriculum model for departments of agricultural machinery (until 1999)

| First year

| Botany |

F‘h'_-"b:ic.-.- I & 11

Chemistry [ & 11

| Math | & 11

| Meteorology 1

| Technical Drawing
I

Ecomomy |

Turkish Language

| Foreign Language

| Arsturk’s Principles

anwl Beliorms

Second year

Mah 111

Stabics

Statistics

Technical Drawing 11
Engineering Moterinls
Amimal Science
Field Crops
Haorticulivral Crops
Cultural Technigues
Agric, Econamy

Soil Seienes

Third year
Engineering Math
']'h.ﬂrrrbcu|'_-.'|1i||1:|i|,:'\.
Fluid Mechanics
Mechanisms
Machine Elements
Crwnamics
Dynamics of Machines
Strength of Materials
Comhustion Engines
Technical Properties of
Bielogical Materials
Contpater Progrsmming
Agrrie, Machines |

Fourth year

Agrie, Machines (1

Ergpomony | W ork F.I'I'l-;,:lem."_-"l

Amehoration Machinery

Agmic, Mechanization Monegement &
Planming

Matural Energy Resources

Agric. Machinery Projects and
Production Princigles

Product Processing Technology and
Machines

Transporting and Elevatmg Technigues

."I.H_:ic. Tractors

Aqric, Electrifcation

Swstems Analvsis in Agric, Mech,
Plant Prodection Machines

Farmyard Machinery

[rrigation Machines

Praject Studies

Agric. Extension and Communications

Table 3. A typical curriculum model for departments of agricultural structures and irrigation (until 1999)

First year
Botany |
Physies | & 11
Chemistry & 11
Math T & 11
Meteorelogy 1 & 11
Statistics
Econamy |
Tnitrasd. b Cultural
Techiques
Graphical Analysis
Soil Science
Itrgslucta L
Compulers
Turkish Language
Foreign Language
Adaturk's Principles
aied Reforms

Seeoand yvear

Lasmpuber
Frogramming

Slatics

Agric. Economy

11
Fuzldd L raps
S0l Phiysics
Rural Residence
Techniques
Agriculiural
Mechanization

o=

Plant Protection
Enginecring Math
Animal Science

Third year
Hydrology
Hydrambics 14 (1

Fourth vear
Apriculune] Struciunss | & 11
Sonl # Water Structures

Technical Drawing | &

Mepsurements |

Horsculivral Crops

Crroumed Mechanics

Struciure Marerials

Soil, Plant, Water Relations

Beszarch and Experimental
Methods

Amelionsion Machinery

Irigation water quality and
zalinity

Dirainage and Lamsd
Reclamation

Reinforced Concrels

Soil & Water Manngement
Eng

Applied Hydeology

Ireizatson

Farm Size Manngement
Agriculiure and Environment
Geodesic Measuremenis 11
Soil Besources Planning
Irrigation Machiiery
Making Projects and
Evaluations
[rrigatson Systems Planning
[rrigation Systems Operation
M,
Cireenhonse Structures
Aprric, Extension and
Communications
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For a short time until 1980, there was one
department [28], Ataturk University in Erzurum,
that included both machinery and ‘kulturtechnik’
subjects. Agricultural faculty in that university,
which had taken Nebraska State University as a
model.

Of course, 1.5 years was not enough to gain a
strong engineering background in agriculture.
Also, whatever the option students chose for the
last three semesters of their education, they were
all granted the ‘higher agricultural engineer’ title
(AETR).

After 10 years of the 5-year system with the
‘higher agricultural engineer’ title, a 4-year under-
graduate college system with separate departmen-
tal education was introduced in 1977 and
continued until 1999. 1977 was the first time that

the ‘agricultural engineer’ title (AEtr) was offered
[11]. An average of 2 to 3 years of Master’s and 4
to 6 years of Ph.D. were possible, too. This system
was very similar to today’s USA universities,
except the same title was again given to all grad-
uates regardless of their departments. Another
important exception in terms of engineering educa-
tion was that branches of standard agricultural
engineering (AE;nt) had been offered in two
different departments (agricultural mechanization
and agricultural structures and irrigation). Typical
curriculum models for these two departments are
presented in Tables 2 and 3.

After the late 1980s, the agricultural engineering
title and profession lost its popularity in Turkey.
This resulted in a lower intake by students after
high schools and a lower quality of education.

Table 4. A typical curriculum model for departments of food science and technology of agricultural faculties in Turkey (until 1995)

Adutuark”s Principles
and Reforms

Mechonization
Agric. Economy
Satics & Strength of

Food Microbiology

Analvtical Food Chality

& Copntrol

First year Second year Third yesr Fourth year

Botamy | Technical Drawing | | Food Processing Food Processing Enginccring 111
Econormy | Anuimial Science Engineering | & 11 Adcola] amd Distilled Beverages
Pliysics | & 10 Analytical Chemistry | Prancigles of Human Cereal Proc. Tech.

Chemistry 1 & 11 Microbiology Mutrition Fruit and Vegetable Proc, Techn,

Wlath | & 11 BLPIscy Fisisl Chermistry amel Dairy Science

Mletearoboy | Field Crops Biochemisiry Fechnugue of Foml Preservation in Caold
Turkash |.i|l'||:!"ILﬂ|.[ll.! Hortrculiural [_'r|.1|1:. Thermodynamacs Hiotechnology

Foreign Language | Agnculiral Muchine Elements Food Processing Hygrene and

Sanitation
flent and Fish Proc. Tech.
Special Foods Tech.

Materials

Milk Proc. Tech.

Essential (hl and Yegetable Oil Tech.
Apric. Media

Project Developmicnt and Assesgment

Table 5. A typical revised curriculum model for departments of food engineering in agricultural faculties in Turkey (after 1995)

First year
Cieneral Binlogy
Ciereral Economy
Imorranic Chemistry
Organic Chemistry
Analytical Chemistry
Pliysics | & 11
Wtk | & 11
Introsduction to Food
Engineering
Greneral Microbiolooy
Lo to Coamiputes
Turkish Languase
Foreign Languige
Ataturk’s Principles and
Reforms

Second year
Engineering Math

Methods
Animal Seience
Eng. Thermodynamics
Heat amd Mass Transfer
Energy amd Malbersl
Balances
Technical Drowing
Lab Techniques
Refrigeration Tech.
Beeaction Kinelics
Enginesning Materals
Fluid Mechanics
Food Chemistry and
Biochemistry
Crog Production

Third year

Spnesiags and Experimental

Fourth year

Progect Technigues

Cerenl Proc. Tech

Prim, of Meat Science

Special Foods Tech.

Food Microbiology Milk Proc. Tech.

Uit Opeerateons in Food Product Developosent
Ena Aclvances i Fooxd

Food Analvses Techmalogy

PFrocess Design in Food Fruit and Vegetable Prog.
Eng. Techn.

Principles of Mutrition Viegetable Chl Tech.

Fermentation Tech. Wleal Proslucts Proc. Tech,

Process Apps, ol Marketimg

Food Regulations and Crraduntion Project
Chuality Control Twa Electives from Other

Food Additives Programs

.II':url."l:'In"l'l‘."'.'l':

Busimesa Adminisireion

Food Biotechnologry

Samitation in Food
Pracessing

Food Packaging
Food Storage
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That is why discussions about the restructuring of
agricultural education in Turkey were common
over the last two decades. As a result of some of
these discussions, departments of food science and
technology and landscape architecture gave up
using the ‘agricultural engineering’ title and
proposed to offer their students ‘food engineer’
and ‘landscape architect’ titles, respectively, in the
mid-90s.

Tables 4 and 5 shows how food science and
technology departments were restructured as
‘food engineering’ after 1995. These models indi-
cate that numbers of engineering courses signifi-
cantly increased while technology courses
remained about the same after 1995. In order not
to exceed credit hour limitations, credit hours of all
courses were diminished resulting in a lower depth
of understanding of subject materials. It should be
taken into consideration that teaching ‘everything
about foods’ is a very difficult task in a 4-year

undergraduate program. On the other hand, this
should not be more difficult than teaching ‘every-
thing about agriculture’ in a 4-year undergraduate
program, which is the most common current
system in Turkey.

Stage 5. Reconstruction of national agricultural
education (1999-2003, 2003—current)

At the end of 20th century, when numbers of
scientific branches were increasing and new disci-
plines were appearing worldwide, a new agricul-
tural education system was started, reducing the
number of undergraduate programs to three
(length of education remained the same, 4 years).
They were:

1. Plant Production (specialization in horticulture,
field crops, soil science and plant protection in
the last year).

2. Animal Production (specialization in animal

Table 6. A typical curriculum model for Agricultural Technology Programs (1999-2003)

Agricultural Technology Program

General Economy
Information Techsalogics
bleteorology
Computer Programming
History of Agriculiure
Turkish Laisguage
Foreign Languaze
Ataturk s Principles and
Beforins

Ecelogy

Plam Protection
Soil Beience
Agric. Economy
Plam Prodsction
Anmmal Production

First vear Second vear Third vear
Botany | Enginesring Math. Hydrelogy
Physics 1 & I Geplogy Hydraulics
Chemistry [ & 11 Technical Drawing Statics
Mlath | & [ Statistics Soil Physics

Agricubiural Machinery
Enginecring Materials

Gieodesic Measuremem Tech.

Flant Mutrition
Agriculiural Struchures
Amelioration Machines
Fluid Mechanics

Farim Size Management
Irrization

Agric, Tractors

Agric, Drammage

Soil Ende amd Mapping
Agrie, Elecirilication
Progect Stucses

Fourth ¥ear (Agriculiural Machinery Sub-Program)

Melechanical Technalogry

Melachine Elements and Construction
Thermodynamics ond Heat Transfer
Combustion Engines

Soil Cultivation Machinery
Mleasuremenis and Control Techniques
Agnic. Mechanization Planning
Gresnhouse Mechanization
Adr-conditioning Technigues

Mlaterials for Machinery

Machimery tor Hl..-c-l,ting. Weed Munagement, and
Fertilization

Plunt Prodection Machines

Machimery for Harvesting amd Threshing

Machinery Operations and Maintenance

Machinery for Animal Production

Product Process Technology

Energy Use in Agriculiure

Graduation Thesis

Electives

Fourth Year (Agricultural Structures and Irrigation Sob-Program)

Giencral Struciures

W ater Struciures

Girgund Mechanics

Projecting Irrigation Sysiems

Strengilh of Materials

Structural Materials

Irriaatsony Water Qualiny and Land Reclamation

Drinking Water Managemsent
Rural Residence Planning
Circenhouse Construction
Ponds and Sail Barriers
Improving Soil Resources
Ciraduaton Thesis

Elecrives
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science, aquaculture and agricultural economics
in the last year).

3. Agricultural Technology (specialization in agri-
cultural machinery, structures and irrigation in
the last year).

(Agricultural Economics options were offered in
Plant Production and/or Agricultural Technology
Programs in some universities.) All of these
programs offered the same title ‘agricultural engi-
neer’ to their graduates. A sample curriculum
model for Agricultural Technology Programs is
presented in Table 6. In fact, Agricultural Tech-
nology Programs (1999-2003) were very similar to
those already existing in most Western countries as
‘Agricultural Engineering’ (AEnt). However,
since this term has already been used by others,
the name ‘Agric. Technology’ was used instead of
‘Agric. Engineering’.

Another restructuring in 2003 was enforced.
This very new system reduced the number of
programs to just one, bringing a 3+ 1 system
which is similar to that in 1967-1977. In this
curriculum, all students enrolled in agricultural
faculties (except food engineering and landscape
architecture) take the same group of courses in the
first three years and area specializations in the 4th
year. The new program’s name is ‘Agricultural
Engineering’. Sample curriculum models for en-
gineering options are presented in Table 7. The
first three years of education are common to all
options such as horticulture, animal science, field
crops, agric. economy, etc. A commonly
mentioned reason for this latest curriculum
system is given as ‘to educate agricultural engineers
who have some knowledge about every aspect of
agriculture’. What happened was that the program
name and the title given were consistent. Instead of
just changing the titles given in the diplomas, the
whole curriculum system of the agricultural facul-
ties has been altered one more time.

The new system from 2003 has confused engin-
eering education as well as science education in
agriculture much more than the previous system.
For instance, a student choosing an engineering
option such as machinery or structures has to take
many unrelated courses such as biochemistry,
microbiology, genetics, dairy science, etc., lacking
a strong engineering background. Similarly, a
student choosing a science option such as plant
pathology or entomology has to take unneeded
courses like engineering mechanics, technical
drawing, fluid mechanics, etc. In addition, what-
ever the option the student chooses he or she will
be granted the same title ‘agricultural engineer’
(AEtR) in the diploma.

DISCUSSION
Confusion in using the ‘agricultural engineering’

title in Turkey is summarized in Table 8. In fact,
the title ‘agricultural (higher) engineer’ (AErRr) has

been protected by law since 1960. According to
that law, it is enough to graduate from one of the
agricultural faculties in Turkey or worldwide to be
granted and use this title regardless of the depart-
ment. Also, this term has already settled in the
minds of the general public as ‘one who graduated
from an agricultural faculty and works in an area
related to any field of agriculture’. Therefore,
changing this public perception at this stage is
extremely difficult if not totally impossible. If
engineers are trying to highlight the differences
between engineering and science in agriculture in
Turkey, a new definition is needed. Since the law
legislated in 1960 makes it impossible to use the
term ‘agricultural engineer’ only for engineering in
agriculture, several other options have been
suggested and/or discussed such as ‘agricultural
machinery engineering’ [5], ‘agricultural structures
and irrigation engineering’ [17], ‘agricultural
mechanization engineering’ [16], etc. Food engin-
eering has already been successfully defined but at
the cost of losing a very important science area.
What is happening is a situation similar to that in
the USA: Once (peoplelstudents) hear ‘agriculture’
their attention turns off and they never hear ‘engi-
neer’ [18]. Apparently, people in Turkey have more
reasons than in the USA for doing that.

Because AEtr in Turkey has been used differ-
ently from AEnT, trying to change its meaning is
probably unnecessary as the current status of
AEnT and its future role have now been discussed
and redefined globally (especially in Europe and
Northern America) to include more diverse multi-
disciplinary engineering areas in biological systems
[19-25]. Therefore, it should now be easier than
ever to redefine engineering areas in agricultural
and biological systems in Turkey. Since AEtr has
already been firmly comprehended by the general
public to include agricultural sciences and usually
considered to be outside of ‘engineering’, engineer-
ing in agriculture can well be included in Biosys-
tems Engineering which can enable engineering
faculties to offer a very strong engineering curri-
culum accredited by world-leading engineering
accreditation institutions. This would also defi-
nitely contribute a lot towards harmonizing the
European engineering education system.

There are good reasons to be optimistic about
the future. Luckily, the term ‘engineering’ itself in
Turkey is not in question as in France. ‘Definition
of engineering (in France) has been an issue for two
centuries . . . Almost half of the people working as
engineers in corporations are not graduate engi-
neers.” Apparently, the ‘engineering profession’
has a double meaning in French [3]. The problem
is less complicated than in France; the term ‘agri-
cultural engineering’ cannot be used for engineer-
ing applications in agriculture but the new, clear
and simple name, the already well-defined term in
Turkey ‘Biosystems Engineering’ fits this role very
well.

In the late 80s and 90s, there were several
attempts to separately define and establish an
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Table 7. A typical curriculum model for Agricultural Engineering Programs (AEtg): students enrolled in agricultural faculties are
to choose options among 10 agricultural science and engineering branches for the last year of their undergraduate education

(2003—current)
s Agricultural Engineering Progrom (AEy)
Flrst vesr Second year Third vesr
Rainny Flisid Mackanics Food Sciemce and Tech,
Physics Hort Crops Production 1511 Aguaculivral Production
Chemisiry Anamal Producton 1801 Agric. Economy
Mlach & 11 e HIECT et Aggriculoral Srucimes
Gieneral Economy aserial Science Agricuilmiral Exeersion
Mebeoralogy Mlicrahialiogy Seedlimg and Teche
Hiochenistry Field Crops Production 1&11 Seeds and Animal Mutrition
Ecolagy Flant Mutsstion and Fernhzanon Flant Prodeaion
Engineering Mechanice Cigfetis Irvigation
Gieodesic Mensurement Tech. | Landscape Arnchitectre Dairy Science
Technical Drawing Himtory of Agriculione Agricultural Machinery
Sl Semmee Agriulvaral Valuatim
Turkish Language Tech. Electives
Farzign Langunge
Alaburk’s Principles and Refons

Fourth Yeur (Agricubtural Machinery Sub-Progran)

Machine and Mechanism Theory Combusiion Engines
Sail Colavetion hschinery Thermodynamics and Heat Transfer
Cirsduataon Thisls Mard Protecion Machnes
Mlachimery for Harvesting and Threshing | Mnchinery for Seeding, Planting, snd Femilization
Agric. Tractaors Amelioration Machmes
Teoh, Elecrive Business Admindstrabyom in Machinery Industry
Technical Propertics of Biuological Matorsls Dazipn of Apnculial Machines
Enecrpy and Agrsc. Electriflearion Transportation s Ekvaion Tech,
Ergemanzics Frooud Process Tech. & Machinery
Machime Elemenis
Hydraulic Machinery
Maching Tools
Faurih Year (Agriculiural Steuctures amd Irvigation Sab-Program)

Hydrauhics Farm S Managoment
Hydrodogy Diraingpe Sysiems [esign
Strength of Maserials | Photogrammenry
Agric. Meleorodogy Fural Kessdence Techmigues
Cirdurs] Muechans Rural Drinkmg Waler Sounces
Cirsduation Thesis Compiter Applications
Tk, Elecrive Kemate Sensing for Cultural Technigues
Remnforced Cancrete Geodesic Measurement Tech. 1l
Analysis of Bickogcal & Phasical Swstems Cimeenhouse Planning
Fural Infrasiruciunes Water Hesources Plaming
Prajects in Cultural Techmigues Water Codlection Basin Munng.
Systems Enginecring Agro-Civil Engineering
Ermigation Waler Chalbity and Salimity Dresign in Agric, Sinectures
Baruclue Sratics | Sil and Water Structures

Fuourth Year' (Flant Protection Sub-Program)
Flam Bacleriokogy Incluserial Crop Discases
Plant Myeslopy lescluszrial Crop Iisits
Plant Yirohagy Frus and Vineyard [riscoses
Insect Ecology Frus and Yineyard Insects
Insizel Morphaliszy Tt Pratection m Organee Farmang
Insect Taesomminy Vipetahle D
Pesst Congral Methods and Pesticides Vegetghle Insecis
Cirsduntzan Thesis Omamenial Plant Thiseases
‘Weeds and Their Control Ormamental Flani Insects
Tl Elverives Ciraim, Bean, dnd Feed Crop Diseases
Saored Crop Disenses. Coraim, Bhean, and Feed Crop Insecis
Sored Crop Insects

" Ciiven s san exomple omong B science aptions, namely Agric. Fconomy, Animal Science,
Aquacultural Science, Dasry Science, Field Crops {Agrancmy], Horticulbmre, Plam Protection, and
Hail Heietice,

* Entaimolesgy, Plars Pribalogy, and Weed Science are pll imcluded inthis option ie, thers are ne other
sub-programs for undergraduate or grodunte education in chese agricubturnl science hranches,
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Table 8. Titles awarded for graduates of agricultural faculties in Turkey under recent educational system and curriculum changes

1977 =1 94 19949 XIME3 2003-C urrent
Iepartmenis Diphima | FrogySab=Progs Diplomin | Progtsub=-Progs [Mipbomn
Plant Production Agricultural Engineering (AE q)
Agric. Economy Agric.Eng. |- Field Crops Agric.Eng. | - Agric. Economy Agric.Eng.
Agric. Machinery Agric.Eng. | - Hormiculture Agric Eng. |- Agne. Machinery Aypric. Eng.
Agric Struct & lrrig, Agric.Eng. | - Plant Protection Agric Eng. |- Agre Strect.&lmig.  Agric.Eng.
Amirmal Sclence Agric Eng, Sanl Seience Agric g Aquacullure Aprc.Eng.
Aguaculiure Agric Eng. | Animal Progluction Faeld Crops Mg Eng,
Drairy Science Agric.Eng. | = Agmc. Eoonomy Agnc. Eng « Horticwlture Ay, Eng,
Field Crops Agric.Eng. | - Aquaculture Apric.Eng. | - Flant Protection Agnc Eng.
Horticuliure Agric.Eng. | - Zootechnigue Agric.Eng. | - 5odl Science Ajrric, Eng,
Flant Prodection Agric.Eng. | Agrie. Technology - Eontechmigue Aprric. Eng.
Soil Science Agric.Eng. |- Agnic. Machinery AgricEng. | Food Engineering
Landsc Architecture®  Agric.Eng. | - Agric Struct.&lrig.  AgricEng. | - Food Engineering Food Eng.
Food Sci.f Techn®* AgricEng. | Food Engineerin Landse. Architesture
- Fosnd Engineering Fisoid Eng. | = Landsc. Arch, L.Arch.
* il Foon Landsc. Architeciure
== Lk RS Landse, Archileciure L..Arch,

engineering department and title apart from the
‘agricultural engineer’ (AEtgr) title used by all
graduates from agricultural faculties. Proposed
titles were usually ‘agro-mechanical engineer’ or
‘agricultural mechanization engineer’ but these
attempts were not successful. Firstly, none of the
agricultural departments had used a title different
from ‘higher/agricultural engineer’ (AErg) until
that time and use of another engineering title
offered by machinery departments was considered
by other departments to be unusual and even
offensive. Secondly, it did not include other engin-
eering areas in agriculture such as structures and
environment, soil and water engineering, food
engineering, etc. So the proposals were too weak
to resist objections. And thirdly, the above-
mentioned new engineering programs were
proposed outside the engineering colleges. Also,
engineers such as mechanical were not yet ready to
recognize these new engineering branches born
from agricultural or biological areas. There may
be other reasons such as global trends to move
away from classical agricultural engineering areas
[26]. On the other hand, similar discussions have
taken place for structures and irrigation. Yildiz
[17] pointed out that the term ‘agricultural engin-
eering’ covers both science and engineering aspects
of agriculture in Turkey but using a well-defined
term like ‘biosystems engineering’ could be used by
professionals educated in both agricultural
machinery and structures & irrigation.

CONCLUSIONS

The aim of this paper is not to criticize the
realities that exist in Turkey. The origins of some
problems are based on certain historical facts.
Currently, engineering education in all areas
besides agriculture has been under discussion as
the technology advances very quickly. Turkey has
been a developing country that is trying to become
a part of industrialized, westernized, modern
society. Reconstruction of engineering education
in agriculture has severe problems and challenges.
In order to contribute to the solution, this article is
trying to highlight the boundaries between science
and engineering education in agriculture.

Conforming with the Bologna Declaration of the
European Union an offer of a higher education
system consisting of two stages: undergraduate
and graduate levels would be suitable. Agriculture
is rather diverse so that specialization should start
from the undergraduate level. In order to sustain the
competitive ability and conform to global trends, a
very strong engineering background from the very
first year of undergraduate level is needed. Other-
wise, international recognition of future Turkish
Biosystems Engineers in a competitive environment
can never be possible. This can only be achieved
with an engineering program offered in engineering
schools where there is an agricultural school in the
same university campus.
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