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This study aims to investigate the views and awareness level of nutrition and dietetics 
undergraduates about genetically modified organisms (GMO). A total of 228 university students 
participated in the research (130 female, 98 male students). During data collection, 8 open-ended 
questions and attitude scale questionnaire (30 questions) were applied in order to determine the 
demographic features and GMO knowledge of students. Students’ replies to questions; “Do you 
think GMO technology is beneficial or harmful? If it's beneficial, why? If it is harmful, why?” 
76.8% stated that they found it harmful. To the question, “if it is harmful why?” students replied, 
“they cause cancer”. There is a statistical difference between the answers of first and third-year 
students. To the question, “have you heard about the precautions that were taken by the ministry? 
If yes, do you think they are sufficient?” 76.80% students stated that they were not aware of the 
precautions that were taken by the ministry. 53 participants replied to this question as “I have an 
idea about this.” But to the question “Is it sufficient?” they stated that they are not sure about it. 
There is a statistical difference between graduates of Vocational High School and Anatolian High 
School. In this assessment, it was seen that the basic knowledge of students about GMO is enough, 
but they experience confusion. Most of the students believe that GMO technology is harmful and 
has some conceptual errors. Positive and negative sides of GMO technology should be expressed 
clearly. It was concluded that course curriculums should include topics that will increase 
knowledge and awareness related to GMOs. Additionally, courses can be given selectively in the 
field of biotechnology so that confusion about GMO’s can be eliminated. 
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Introduction 

The global population is rising annually, with most of 

this increasingly visible in underdeveloped and developing 

countries. With this rapid rise in the population, hunger 

rates are also increasing. Environmental conditions in 

various countries are changing in a negative direction. The 

reduced yield per unit area in agriculture decreases in the 

quality of products, along with an increase in the use of 

pesticide and fertilizers lead to the destruction of the 

ecosystem.  However, it is suggested that the problem may 

be solved with new studies in the area of biotechnology and 

nutrition by reducing the use of pesticides (Erbaş, 2008; 

Kaynar, 2009; Sökmen, 2005). Biotechnology puts a 

premium on human health and the environment. With the 

help of recombinant DNA (rDNA) technology, 

biotechnology uses all or part of living organisms, in order 

to produce or reproduce materials that cannot be 

reproduced or which cannot be obtained as expressed in all 

of the technologies utilized (Babaoğlu et al., 2001; Eser, 

2000; Haspolat, 2012). In recent years, with the 

advancements in the science of genetics and molecular 

biology, the concept of GMO is among the most debated 

topics in the scientific community and the public 

(Haspolat, 2012; Kidman, 2010; Zhang and Guo, 2011). 

GMOs are described as the organism(s) that is created 

using genetic engineering techniques. The genes that occur 

as a result of changing to a new organism is called GMO. 

GMOs are known as transgenic organisms, genetically 

modified organisms, or bio-engineered organisms (Klop 

and Severiens, 2007; Kulaç et al., 2006; Uzogara, 2000). 

The main intended usages of genetically modified products 

in the field of agriculture are increasing crop yield, 

reducing the use of pesticides, & increasing the intensity of 

the aroma and taste of agricultural products, along with 

nourishing properties (Çelik and Balık, 2007; Murrell, 

2013; Özdemir et al., 2010; Özmert and Yaman, 2015). 

In addition to the positive views about GMOs, there are 

also negative views present. It is believed that foods that 

are produced using gene technology will:  increase levels 

of allergic reactions, have unknown harmful effects and 

lead to a rapid increase in an antibiotic resistant 

microorganism. From an ecological perspective, GMOs 

will reduce the genetic diversity of the world. From an 

economic perspective, economic dependence will also 

increase, with small farmers suffering the most (Butler and 
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Reichhardt, 1999; Council, 2000; Kulaç et al., 2006). The 

genetically modified organism Monsanto's MON 810 

maize varieties were also banned in France, Germany, 

Hungary, Greece, Bulgaria, Austria, and Luxembourg 

(Çıvgın, 2016). Novel and unconventional foods and 

GMOs present a challenge because of the complexity of the 

food composition. This diversity of foods is recognized in 

the legislative approach adopted internationally and, in the 

principle, that safety assessment should be approached on 

a case-by-case basis.  The ADI that typically includes a 

100-fold safety margin when compared with the lowest 

NOAEL seen in toxicology studies does not seem feasible 

for the majority of novel foods. Complete freedom from 

risk is an unattainable goal, thus the circumstances and 

degree of exposure to the food in question become a crucial 

consideration (Pressman et al., 2017). It is believed that 

most societies do not have enough information on GMOs.  

For this purpose, various questionnaires were designed and 

significant findings were obtained (Özdemir et al., 2010).  

According to research conducted by Green Peace, it was 

found that school canteens are not healthy. Thirteen school 

canteens were investigated and determined that more than 

half of the canteens used GMOs that contain soy. After the 

regulatory GMO labeling requirement for the use of 

GMOs, it was found that usage of GMO containing 

products declined 10% (Finucane, 2002). It is claimed that 

the majority of students from primary school to university 

have incomplete and inaccurate information about 

biotechnology (Dawson, 2007; Özden et al., 2002).  

According to research conducted in Taiwan, 60% of 

Taiwanese find GMOs unsafe (Chen and Li, 2007). In the 

survey about GMO food safety between expert scientists 

and the general public, differences in opinion have been 

observed (Hilbeck et al., 2015). In another study carried 

out in Italy, it is stated that social responsibility 

entrepreneurs have positive effects on consumers’ buying 

intentions of GMO (Pino et al., 2016). Half of 322 college 

students are given the redaction text in order to change the 

attitude, emotions and conceptual knowledge towards GM 

foods. The other half constitutes the control group. 

Eventually, among the student groups who read the text, it 

was determined that emotions for genetically modified 

foods became more positive and negative (Heddy et al., 

2016). 

In a study where Polish citizens’ (n = 1021) knowledge 

and attitude level were investigated, it is found that they are 

against the production and sale of GMO products in the 

Polish market or they preferred labeling of any product that 

contains a component of GMO (Rzymski and Królczyk, 

2016). In the research conducted with 163 Historical Black 

University students on animal welfare and agricultural 

practices, females have a more negative attitude (P = 0.03) 

than males (Rippeto et al., 2016). In another survey 

conducted in Australia about society, (N=8221) the issue 

of moral acceptability and the significance of media was 

discussed (Marques et al., 2015). Furthermore, Mexican 

natives’ perception and attitudes about GMOs was found 

to be very low (31.28%). They were reportedly insecure 

about GMOs and desired transgenic products to be labeled 

(93.59%) (López Montesinos et al., 2016). In a study 

conducted in Sweden, 20% of the population were found 

eager to buy GMO, while 80% were suspicious about 

GMOs (Lehrman and Johnson, 2008).  

There are few literary studies, investigating GMO 

knowledge and attitudes of university-level students 

towards it. This study is aimed to reveal the knowledge 

level of the students who are receiving education in the 

nutrition and dietetics department. 

 

Materials and Methods 

 

Sample 

The sample consisted of a total of 228 university 

students who studied in the Nutrition and Dietetics 

Department of Health college of the Foundation University 

in Istanbul. 

 

Data Collection and Analysis 

In the study designed according to the descriptive 

scanning model (Güriş and Astar, 2015), three scale forms 

(Personal Information, Knowledge Level, and Attitude) 

was used as a data collection tool. The first section contains 

demographic data. The second part consists of 8 open-

ended questions prepared to measure the level of 

knowledge of students about Genetically Modified 

Organisms. The third part of the questionnaire consists of 

30 Likert type attitude items with the form of “Never 

Agree”, “Partially Agree”, “Neutral” and “Absolutely 

Agree” in order to determine students' attitudes towards 

GMOs. The reliability of the measurement tool was 

calculated (Cronbach-Alpha) and the reliability coefficient 

of the test was 0.764. The obtained data were evaluated 

using frequency (f), percentage (%), independent groups t-

test and one-way variance analysis (ANOVA) method with 

SPSS (Statistical Package for Social Sciences) 20.0 

program. The test result obtained the significance level (p) 

between the groups. There is a difference if P<0.05 and no 

difference if P> 0.05. 

 

Factor Analysis of the Survey 

For the validity of groupings, primarily for the 

operations between two substances, (factor) factor analysis 

was conducted. During the factor analysis process, Kaiser-

Meyer-Olkin (KMO) and Bartlett values are determined. 

Principal component analysis has been performed, and 

finally upright spin (equal rotation) of the operations 

reviewed. KMO test is done to determine that partial 

correlations distribution are adequate for factor analysis. In 

this study, the KMO value was positive. The result of 

Bartlett's test found 2475,447 (P<0.001). The significance 

of the Bartlett values of the data also supports the 

hypothesis that they come from a multivariate normal 

distribution. 

 

Table 1 KMO and Barlett’s Test Values 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy 
0.723 

Bartlett's Test of 

Sphericity 

Ki-kare Value 2475.447 

df 435 

Sig. 0 

 

As a result of factor analysis measurement items are 

divided into 5 groups. Table 5 demonstrates the defined 

groups. 
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Table 2 Groups decided as a result of factor analysis 

Group No 

A 1, 2, 5, 7, 16, 19, 20, 25 
B 11, 15, 18, 21, 22, 28 
C 6, 9, 13, 23, 24 
D 8, 10, 14, 17, 29 
E 3, 4, 26, 27, 30 

 
Results and Discussion 

 
Frequency and percentages are given in Table 3 

according to the results of the demographic data on 
students participating in the study. 

 
Table 3 Demographic data of the sampling group 

Demographic Category F (%) 

Gender 
Female 130 57 
Male 98 43 

Grade 

1st Class 58 25.4 
2. Class 55 24.1 
3rd Class 57 25 
4th grade 58 25.4 

Graduation 

Vocational High School 25 11 
Anatolian High School 141 61.8 
Technical High School 6 2.6 
Science high school 31 13.6 
Religious High School 6 2.6 
Other 19 8.3 

Mother 
Education 

Uneducated 8 3.5 
Primary education 82 36 
High School 87 38.2 
Licence 48 21.1 
Graduate 3 1.3 

Region 

Marmara 105 46.1 
Aegean 11 4.8 
Mediterranean 32 14 
Black Sea 21 9.2 
Eastern Anatolia 31 13.6 
Southeastern Anatolia 22 9.6 
Central Anatolia 6 2.6 

Monthly 
Income 

1500 TL and below 10 4.4 
1501-3000 66 28.9 
3001-4500 67 29.4 
4501-6000 59 25.9 
6001-7500 26 11.4 

Father 
Education 

Uneducated 7 3.1 
Primary Education 53 23.2 
High School 94 41.2 
Licence 60 26.3 
Graduate 14 6.1 

F: Frequency 

 
The findings of the frequency (f) and percent (%) 

values obtained as a result of the analysis related to the 
questions in the GMO Knowledge Test prepared in the 
second part of the study are given in Table 4. 

When Table 5 is examined, the answers of students in 
the Nutrition and Dietetics section to the first question are 
as follows: what they hear most from television (60); (56), 
book (77), teacher (21), newspapers and magazines (12) 
and other sources (2). There was no statistically significant 

difference between the responses of the students to the 
questions of the differences between the classes (P>0.05). 

The answers given by the students to the second 

question are as follows: fruits (24), vegetables (25), corn 

(105), foods (29), wheat (40) and others (5). There was no 

statistically significant difference between the answers 

were given by the students in the first, second, third and 

fourth grades (P>0.05). This question was found to be 

statistically different between vocational high school 

graduates and Anatolian high school graduates (P<0.05). 

The answer to the third question of the students is as 

follows: 76.8% stated that they found harmful. Students 

responded with the phrase “cancer makes the most” for the 

question “If it is harmful, why?” It was observed that there 

was a statistically significant difference between the 

answers of the first and third-year students (P<0.05). This 

question was found to be statistically different between 

Vocational High School graduates and Anatolian High 

School graduates (P<0.05).  

The answer to the 4th question is as follows: Of 204 

respondents (8.5%) answered as yes. Table 4. shows that 

there is a statistical difference between the responses of the 

students of the nutrition and dietetics to the questions of 

gender differences (P<0.05).  

The answer to the 5th question by the students of the 

nutrition and dietetic department is as follows: 76.80% 

stated that there is no knowledge. 53 participants who say 

“I have knowledge” were not sure about the answers they 

gave to the question “is enough?” It was observed that there 

was a statistically significant difference between the 

answers of the first and second-grade students in the 

students (P<0.05). 

The answer to the 6th question of the students is as 

follows: 76 people (35.5%) responded “no”. It was 

observed that there was a statistical difference between the 

answers of the gender differences in the questions of the 

students of the cookery program and that the perceptions 

of men were higher (P<0.05). The answer given by the 

students to the 7th question is as follows: 204 people 

(89.5%) answered yes. No responders were found to be 

unclear in the answer. For the 7th question, 139 

respondents (61%) answered yes. For the answer ‘’no’’, 

there was often insufficient supervision among the answers 

given by the participants. 

The answer given by the students to the eighth question 

is as follows: 54 people (23.7%) responded as “no”. The 

ones who said “yes” are 174 participants, 83 people in the 

Ministry of Food, Agriculture, and Livestock, 65 Ministry 

of Health, 19 municipalities and 7 people left empty. There 

was no statistically significant difference between the 

answers of the students of nutrition and dietetics according 

to their gender, class and internet usage status (P>0.05). 

There was no statistically significant difference 

between the responses of the students of the nutrition and 

dietetics to the open-ended questions of regional and 

maternal education levels (P>0.05). When family income 

was analyzed according to the income level, it was found 

that there was a statistical difference between the answers 

to the other questions except the 7th and 8th questions 

(P<0.05). 
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Table 4 Frequency and percentages of open-ended questions 

No Open-ended Question Answer F % 

1 Have you ever heard of the term GMO? If so, which source or sources did you learn from? 
Yes 226 99 
No 2 0,9 

2 
Do you think there is any food product you consume in terms of GMOs? If yes, which 
food are you worried about? 

Yes 195 86 
No 33 15 

3 
Do you think GMO technology is useful or harmful? If it is useful, why? If it is harmful, 
why? 

Useful 53 23 
Harmful 175 77 

4 Do GMOs make any changes to the food? If yes, how is it? 
Yes 204 90 
No 24 11 

5 
Do you have any information about the measures the Ministry has taken regarding the use 
of GMOs? If so, is it enough? 

Yes 53 23 
No 175 77 

6 
Do you check the information label while purchasing food products? If so, what features 
do you consider first? 

Yes 204 90 
No 24 11 

7 Do you think that the GMO warnings on food labels are reliable? No, why? 
Yes 139 61 
No 89 39 

8 
Do you know where you will go when you learn that a food you buy contains GMOs? If 
yes, where are these institutions? 

Yes 174 76 
No 54 24 

 

Table 5 T-test results of open-ended questions by gender 

No t df Sig. (2-tailed) Mean Difference Std. Error Difference 

1 -0.2 226 0.841 -0.003 0.013 
2 0.448 226 0.654 0.021 0.047 
3 1.656 226 0.099 0.093 0.056 
4 -2.05 226 0.041 -0.084 0.041 
5 0.069 226 0.945 0.005 0.066 
6 -0.56 226 0.575 -0.032 0.057 
7 0.632 226 0.528 0.041 0.066 
8 1.778 226 0.077 0.101 0.057 

 
Analysis of the Attitudinal Scale Related to GMOs 
Independent groups t-test and One-way ANOVA test 

were used to examine the effect of students on GMO 
attitudes. The interviews were conducted on an average 
scale of 1 and 5 points for students' responses to GMO 
attitude scale items. The average scores of students' attitude 
scale items for GMOs are shown in Table 6, 7, 8, 9 and 10. 

Independent groups t-test was used to examine the 
effect of sex of students' attitudes towards GMOs. The test 
results are shown in Table 6. According to the scores given 
to the statements “GMO causes cancers” and “GMO is one 
of the ways in which people earn commercial income”, the 
gender was found to be a statistically different difference 
between the students' GMO attitudes (P<0.05). Signs that 
they gave to other items indicate that the genders of the 
students have no significant effect on GMO attitudes 
(P>0.05). 

Anova test was used to investigate the effect of class 
differences on GMO attitudes of students. There was a 
statistically significant difference between first and fourth-
year students according to student responses in the 1st 
place (P<0.05). According to the markings made by the 
students in the 2nd place, it was found that there is a 
statistical difference between the 2nd and 3rd-year 
students. The class differences of students indicate that 
there is no significant effect on GMO attitudes on other 
items (P>0.05). 

According to the One-way ANOVA results made 
according to the regions where the students came from, it 
was found that there is a statistical difference between 
Eastern Anatolian region and the Marmara region in the 4th 
question of table 1. In the answer given by the students to 
item 7, it was found that the Marmara region is statistically 
different between the Black Sea region and the 

Mediterranean region. It is found that there is a statistical 
difference between the Eastern Black Sea region and the 
Marmara region in the 13th place (P<0.05). The regional 
differences of the learners indicate that there is no 
significant effect on GMO attitudes on other subjects 
(P>0.05). 

According to the One-way ANOVA results made 
according to the graduation of the students, it was found 
that there is a statistical difference between Vocational 
High School, Imam Hatip High School and Technical High 
School in the 13th article. In the answer given by the 
students to item 17, it was found that there is a statistical 
difference between the vocational high school, the 
Anatolian high school, and the science high school 
(P<0.05). It shows that there is no significant effect on 
GMO attitudes on the subjects according to the graduation 
status of the students (P>0.05). 

According to the One-way ANOVA results of the 
students according to their mother’s education level, there 
was a statistically important difference between the 
graduates of secondary education and graduate schools in 
the 19th article and the p-value was found as 0,09 (P<0.05). 
It shows that there is no significant effect of the students 
on the GMO attitudes on the materials according to the 
maternal education level status (P>0.05). 

According to the results of ANOVA made according to 
the level of education of the fathers, it was found that there 
is a statistical difference between the primary and the 
uneducated ones. In the answer given by students to item 
10, it was found that there was a statistical difference 
between all groups. In the answer given by the students to 
item 15, it is found that there is a statistical difference 
between primary education, uneducated and secondary 
school graduates. 
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Table 6 Average scores of students' attitudes toward GMOs (A group) 

No Students' Attitude Scale for GMOs Mean 

1 The Genetically Modified Organism is suited to ethical rules. 2.08 

2 Risks associated with GMO products can be accepted to benefit from their benefits. 2.41 

5 Consumption of GMO-containing products causes people to die prematurely. 3.21 

7 GMOs are one of the ways in which people earn commercial income. 4.08 

16 GMO foods are a major breakthrough. 3.02 

19 GMO crop production is free in our country. 3.28 

20 GMO products have the same properties as natural products. 2.03 

25 I consume genetically modified corn and corn-derived oil. 2.5 

 

 

Table 7 Average scores of students' attitudes toward GMOs (B group) 

No Students' Attitude Scale for GMOs Mean 

11 One of the areas where gene transfer is used in plants is to obtain more resistant strains. 3.36 

15 GMO breaks the food chain in nature. 3.85 

21 Gene transfer is a fast and cost-effective method. 3.2 

22 I think it is appropriate to change the genes to ensure that fruits and vegetables stay fresh for a long time. 2.33 

28 Hunger can be avoided with GMO products. 2.85 

 

 

Table 8 Average Scores of Students' Attitudes toward GMOs (C group) 

No Students' Attitude Scale for GMOs Mean 

6 GMOs can cause illness in the future generation of children. 4.00 

9 GMOs cause effects that cannot be detected today. 3.79 

13 It is not safe to consume food with GMOs. 3.79 

23 GMO products increase the nutritional value of food. 2.25 

24 Environmental organizations exaggerate the risks associated with food with GMOs. 2.30 

 

 

Table 9 Average Scores of Students' Attitudes toward GMOs (D group) 

No Students' Attitude Scale for GMOs Mean 

8 The effects of the GMO will increase. 3.97 

10 GMO will lead to non-recyclable adverse effects. 3.84 

14 I do not consume genetically modified tomatoes. 3.38 

17 I Consume rice prepared from genetically modified rice. 2.72 

29 GMO products have toxic effects on the human body. 3.57 

 

 

Table 10 Average Scores of Students' Attitudes toward GMOs (E group) 

No Students' Attitude Scale for GMOs Mean 

3 GMOs harm animals. 3.77 

4 GMO causes cancers. 3.84 

26 GMO products have an allergic effect on the human body. 3.53 

27 I think that international brands' products are more likely to contain GMOs than domestic producers. 3.48 

30 GMO products affect species diversity and balance in the ecosystem. 3.89 

 

 

Table 11 P values according to the gender of the students according to attitude scale items of GMO 

No Sig. (2-tailed) No Sig. (2-tailed) No Sig. (2-tailed) 

1 0.158 11 0.238 21 0.582 

2 0.898 12 0.913 22 0.63 

3 0.261 13 0.967 23 0.626 

4 0.014 14 0.351 24 0.854 

5 0.168 15 0.49 25 0.658 

6 0.25 16 0.565 26 0.453 

7 0.005 17 0.481 27 0.391 

8 0.064 18 0.116 28 0.79 

9 0.058 19 0.495 29 0.844 

10 0.144 20 0.395 30 0.269 
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There is a statistical difference between 6001-7500 TL 

and 1500 TL and below in 6th place according to One-way 

ANOVA results made according to the average family 

income level of the students. In the answer given by the 

students to item 12, it was found that there is a statistical 

difference between all groups. In the answer given by the 

students to item 14, it is found that there is a statistical 

difference between 6001-7500 TL, 4501-6000 TL and 

1500 TL and below. The p values given according to the 

items were found as 0.01, 0.009, 0.001 respectively 

(P<0.05). It shows that there is no meaningful effect of 

GMO attitudes on the students according to the average 

family income level of the students (P>0.05). 

In the researches, it was determined that the medical 

school students' risk perceptions of genetically modified 

foods were high but their knowledge level was not 

sufficient (Keskin et al., 2010; Yanpar et al., 2010). Similar 

findings were found in a study conducted on health 

vocational students (Ergin et al., 2015). They found that 

university students had inconsistency with the lack of 

knowledge about the production, use, prevalence and 

possible risks of GMOs in their study (Özden et al., 2013). 

When literature studies are examined, we see that there are 

not enough studies involving university students' 

knowledge levels of biotechnology and biotechnology 

interviews. When similar studies are examined, these 

research findings show that students do not have enough 

knowledge about GMOs and biotechnology. This result is 

compatible with other studies in the literature. 

 

Conclusion 

 

Today, the developments in biotechnology are rapidly 

developing and this is affecting our daily life. It has been 

understood that students have sufficient basic knowledge 

about genetically modified organisms, but that some 

concepts are misleading and that a large majority think that 

genetic material replacement technology is harmful. 

Globally, the distribution of genetically modified 

organisms and food products containing them is rapidly 

increasing. These issues have a direct impact on our daily 

lives and need to be examined more. The nutritional and 

dietetic graduates have a great deal of food consumption 

and advice. Students in the nutrition and dietetics 

departments have more exposure to the issues that describe 

the potential benefits and risks of GMOs and 

biotechnology incremental and subtractive learning play as 

a key to community awareness. It is thought that the 

subjects related to the biotechnology courses will give 

detailed information about the positive and negative 

aspects of the work done in recent years in the curriculum 

and providing more information about GMOs will help to 

misunderstand the concepts and inform the society 

correctly. 
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