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ABSTRACT

The purpose of the study was to find out the level of knowledge and attitude
towards Genetically Modified foods among students in three selected colleges of
Kitwe District in Zambia. A descriptive survey was conducted on a random sample of
100 students. Data was collected using a questionnaire made up of 25 items. A Likert
scale was used to rate participants’ level of knowledge and attitude towards GM food.
Data was coded and analyzed in SPSS version 20.0. Statistical applications used were
descriptive analysis, Pearson’s correlation test and linear regression. Results showed
that respondents had moderate level of knowledge about GM food with a mean of
2.96. Students were not knowledgeable about how much of the GM food is in the diet
and the health benefits provided by GM foods (Means of 2.50 and 2.31 respectively).
Respondents’ responses on knowledge were similar with a standard deviation of
0.720. The overall attitude had a mean of 2.84 which expressed moderate attitude.
This was explained by the study as positive attitude towards GM foods. Level of
knowledge was noted to have a weak relationship (P= 0.029) with the attitude of
respondents towards GM foods.
Finally, it was recommended that more information about GM foods was needed to
equip the young generation so that they are able to make healthy food choices.
Comprehensive information is needed on food labels to enable consumers know about
the contents of the food they eat.

Abstract Approved

Thesis Chair
Ramilison, PhD
Faculty of Science and Technology
Department of Graduate Studies in Food Science and Nutrition
January, 2016



CHAPTER I

INTRODUCTION

Genetically Modified (GM) foods have drawn ever increasing concern in

many parts of the world today. It has been found out that 90% of the food products on

the market today are genetically modified (Qaim & Kouser, 2013). A global increase

of 13% in the use of GM food has been noted since 2005 with a 16% of the global

area planted with GM crops (James, 2012). Ebuehi and Ailohi (2012) define GM

foods as foods made up of plant or animals whose genetic material has been

manipulated. Ali, Muzaffar, and Awan (2014) cite an example of a tomato which has

been made more tolerant to colder weather by inserting in it genes from cold fish

(Burkhardt, 2001).

The reasons for modifying the organisms have been established, like a need to

meet the global challenges of the growing population in terms of demands of food as

well as enhancing nutrition (Brookes & Barfoot, 2014). In terms of agriculture, crops

such as soya beans have been modified to improve their ability to tolerate drought

(Maghari & Ardekani, 2015). In addition, Du (2012) confirms that modification of

crops makes them resistant to insects, diseases and herbicides

Concerns have been raised over the introduction of these GM foods (Qaim &

Kouser, 2013). Evidence is reflected in the raging debates that have been going on in

many countries world-wide. People have questioned over the unintended damaging

effect the GM food may cause to the lives of people and other creatures (America,
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2011). The question as to whether microorganisms present in the soils where GM

plants are, would survive is a matter of debate as there is suspicion that different

compounds might leak into the soil and contaminate it (Bakshi, 2003).

Other than that, issues surrounding environmental protection, food safety,

health risks, corporate control of agriculture and the future direction of farming are

the center of discussion (Bakshi, 2003). The recommendation of the Food and Drug

Agency against labeling of GM food products has made the general populace to

suspect lack of transparency in the technology (Pusztai & Bardocz, 2007). People in

Europe are also concerned about the safety of consuming GM foods. Sixty one

percent (61%) of them are not in the position to accept GM foods, 70% regard the

technology as one that is not natural and 58% raise the question on the safety on the

future generation (EuropaBio, 2011). Medical practitioners and health specialists in

Germany and the British Medical Association have expressed doubts about the safety

of GM foods (Batalion, 2000).

In Africa, Zerbe (2004) provides evidence of concerns about the release of

GM crops in the environment and in the food supply. The GM foods were introduced

in Africa in form of food aid. Recipients of this food aid were not clear about the

potential effects the GM foods would cause on the lives of people and the

environment (Uzogara, 2000). In Southern Africa, countries such as Kenya,

Mozambique, Tanzania and Malawi questioned over the future direction of

agriculture and its sustainability (Zerbe, 2004). For this reason, in 2002 many African

countries in southern Africa rejected the food aid that contained GM food (Cook &

Downie, 2010).
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The situation in Zambia is not very different from the neighboring countries

like Mozambique, Malawi and Kenya. Efforts have been made by the government to

avoid the use of GM foods particularly when tones of GM food aid were rejected at

the midst of food crisis (Leahey, 2013). This stance has been compromised because of

the evidence concerning the production of DeKalb brand maize seed varieties in

Zambia, a company run by Monsanto (Monsanto Company, 2015). Monsanto is one

of the largest producers of GM foods in the world. The maize seed has been modified

to enable it be tolerant to drought and resist diseases such as leaf rust, maize streak

virus, grey leaf spot and diplodia (Monsanto Company, 2015). Monsanto Company

(2015) indicates three thousand tons of maize seed to have been produced in 2014,

some of which was meant for sale outside the country. Maize in Zambia is the staple

food and potential agricultural product. It is made into maize meal and this follows

that consumption of this product is on daily basis (Leahey, 2013).

Emongor and Kristen (2009) indicate imported food products consumed in

Zambia which are from South Africa and other countries into Shoprite and Pick n

Pay, the largest supermarket retailers in Zambia. These foods include processed foods

such as baby formulas, breakfast cereals, corn syrup, canola oil and margarine

(Emongor & Kristen, 2009). Even though they are not labeled as GM but they are

mentioned elsewhere as foods that have been modified (Swanson, 2013). Basing on

these studies, it is not very possible that Zambia can have zero percent GM food free

products. In a similar view Swanson (2013) reports that a diet rich in corn, soy,

potato, sugar, or packaged foods, constitute a great deal of GM food.

The use of GM foods is very critical because they have been noted to be

among other factors that have caused serious public health risks. Bakshi, (2003)
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argues the possibility of the Antibiotic Resistance Marker genes combining with other

genes during the modification of organisms. This takes place during the splicing of a

foreign gene into a plant or animal to ensure successful splicing has taken place.

Uzogara (2000) asserts that the Antibiotic Resistance Marker genes link with

pathogens in food or in the environment. Once they are in the guts of consumers of

GM food, it may contribute to antibiotic resistance in diseases that are treated with

antibiotics.

Verma (2011) asserts an increase in cancers due to antibiotic residues in milk

from Bovine Growth Hormone treated cows. The hormone is a recombinant used to

increase the production of milk in cows. Bromoxynil and glyphosate have been

associated with disorders in fetuses, tumors and carcinomas (Verma, 2011). Similarly,

Mesnage, Clair, Gress, and Szekacs (2013) observed undesirable risks of pesticides on

human health that are worse than cancer particularly the cervical cancer.

Reproduction and hormonal problems have also been cited (Robinson, Antoniou &

Fagan, 2014). Séralini, Clair,Mesnage,Gress and Defarge (2012) reported increased

death rate from tumors, liver and kidney complications.

The young in particular are one of the vulnerable groups to GM food related

health risks (Pattron, 2005). Seneff and Csail (2014) provide evidence of an increased

prevalence of 49% of 11 million patients in America who are less than the age of 20

years to have been affected by crohn’s disease. This is a chronic inflammatory

condition affecting the gastro intestinal tract due to consumption of glyphosate in GM

foods. Seventy one (71%) cases of ulcerative conditions have been recorded from the

years 2000 to 2009 (Seneff & Csail, 2014)
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To limit the risks that GM foods may present to the youths, require awareness

of the young generation. Chileshe (2005) points out lack of knowledge regarding GM

food in Zambia. Similarly, Pattron (2005) pointed out that information gap made

people to consume GM foods without knowing. Very little has been done on the part

of educating the young generation on the issues surrounding GM foods (Ebuehi &

Ailohi, 2012). The young are the future leaders of the nation thus their knowledge

would enable them to positively engage in discussions concerning safety measures

regarding the use of GM foods.

Because of this, determining students’ knowledge and the kind of attitude they

have towards GM foods would be important to control future potential impact. This

would also help to make sustainable nutritional lifestyle. The behaviors of consumers

would play a vital role in controlling the possible effects of GM foods. While there

has been a few studies that have established knowledge gap as one of the factors

influencing consumers’ attitude towards GM foods, none of such surveys have been

done in Zambia.

This study therefore purposely focused on students from selected colleges of

Kitwe district in Zambia. Kitwe district is located on the Copper Belt Province of

Zambia where the country boarders with Democratic Republic of Congo (Inclusive

Towards Provision of Services 2012 - 2016). It is one of Zambia’s four big cities

considered the second largest in the country because it has a population of more than

522 092 (Inclusive Towards Provision of Services, 2012 - 2016). The district is

characterized by its complex and diverse mining activities. The three mentioned

colleges are located on the northern part of the district. Kitwe and Nkana Colleges are

some of the large education training institutions in the district that are offering



6

primary diploma. Kitwe School of Nursing is composed of trainee students for

enrolled nursing, midwifery and registered nursing.

This group of youths under study is moving toward independence from their

parents and would want to make their own food choices in their adult life. In this food

biotechnological era, these youths could easily be attracted to GM foods than they

would be to traditional organic foods. To make matters worse, persuasive

advertisements and other marketing strategies by food producers may leave them with

no room to make a choice on food matters. Differences of prices between GM foods

and organic foods may compel the college students to go for the cheaper foods

because their income is very limited. It was therefore hypothesized that once this

group of students is made aware of the benefits and effects of the GM foods, would

educate others. This in turn would help to curb the future impact of GM food on

humans and the environment.

Statement of the Problem

The overall research problem addressed in this study is that despite a gradual

introduction of GM foods in Zambia, little has been done to establish consumers’

knowledge and attitude towards GM foods. Genetically Modified foods have been

documented as one of the cause of allergens in at least 1 out of every 20 (5.8%)

children (WHO/FAO, 2001). Other health problems include tumors, cancer and

respiratory difficulties. These diseases established elsewhere may exist in Zambia as

well, though no research has been done to establish this yet. The young are among

other groups of people vulnerable to health risks caused by GM foods. This prompted

the researcher to find out whether students were knowledgeable about GM foods and
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what their general attitude toward GM foods was. Their knowledge determines the

health of the future generation.

Purpose of the Study

The purpose of the study was to find out the level of knowledge and attitude

towards GM foods among college students of Kitwe District in Zambia. It also

intended to establish whether knowledge had impact on students’ attitude towards

GM foods. This would help to determine the kind of solution to knowledge gap

Research Objectives

The study addressed the following objectives:

1. To identify the demographic characteristics of the respondents

2. To determine the level of knowledge that college students had about GM foods

3. To determine the college students ‘attitude towards GM foods

4. To establish the relationship that level of knowledge and demographics had on

students’ attitude towards GM foods.

5. To establish the extent to which attitude was influenced by knowledge.

Research Hypothesis

H0: µ1= µ2: There was no significant relationship between the level of knowledge and

students’ attitude towards GM foods

Significance of the Study

The college students might find information on GM foods useful to their

healthful living. The information about the health risks associated with GM foods

would help the retailers be able to provide alternative choices for their clients.
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Consumers too would benefit from this as it would enable them make choices

between GM foods and non GM foods for their consumption. To future researchers,

the study would provide a starting point for making comparisons on the current issues

surrounding GM foods. The study would also benefit researchers because they would

use it as a guide to discover new knowledge and make further researches.

Assumptions

The assumptions in this study were that the college students would be able to

differentiate between GM foods and non GM foods. It was also assumed that

participants would be able to provide accurate information concerning their

knowledge and attitude towards GM foods. Thirdly, it was assumed that consumers

would not be in a dilemma when purchasing their food for consumption as they would

be aware of the effects of GMOs on their lives.

Limitations

Some respondents did not easily accept to participate in the study as they had a

lot of reservations to reveal information about personal food choices. A solution to

this limitation was that, the researcher explained the objective of the study to the

respondents which was to establish their level of knowledge. The data they would

provide were meant for education purpose. Another limitation was that the college

registrars were hesitant to release the lists of names of students for random sampling.

To overcome this, sampling was done together with the registrars of colleges.

Delimitations

The study only used 100 college students from the three selected training

institutions. These institutions were Kitwe College of Education, Nkana College of
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Education and Kitwe School of Nursing. The study was also restricted to a survey on

knowledge and attitude towards GM foods among students in selected colleges.

Theoretical Framework

This study was based on Ajzen (1991)’s Theory of Planned Behavior (TPB) in

an attempt to determine the knowledge levels and attitude that college students would

have towards GM foods. The theory which started as theory of reasoned action in

1967 and later improved to theory of planned behavior has proved to have worked

effectively in many research studies. One such research was done by Sparks,

Shepherd and Frewer (1995) on assessing and structuring attitude toward the use of

gene technology in food production. The theory consists of the components as

illustrated in the figure below:

Figure 1: Theory of planned behavior

According to this theory, behavioral intentions play a part in influencing

behavior. An individual would act because they have intentions to perform the

particular action. Ajzen (1991) cited in Renton (2008) suggests three components that

work collectively as determinants of individual behavioral intentions. The first

determinant is an individual’s attitude expressed as how much one positively or

Perceived
behavioral
control

Attitude
toward
behavior

Subjective
norm

Behavioral
intention

Actual
behavior
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negatively draws conclusions concerning their behavior. Attitude is determined by the

beliefs one holds about the results of a behavior and how they evaluate these results.

In return an individual would act according to what has been concluded after

evaluating the behavior. If the attitude is concentrated much on the positive side, it is

then most likely that the individual would perform the behavior Ajzen and Fishbein

(1980) cited in Albarracín, Johnson, Fishbein and Muellerleile (2001). The second

determinant is the subjective norm which refers to the individual’s beliefs and

enthusiasm to adhere to the expectation of the significant others. In this case such

significant others that may influence a student’s attitude towards GM foods include

the educators, peers and the literature availed to them.

The third determinant is perceived behavioral control which is defined as an

individual’s belief about how easy or hard it is to successfully perform a given action.

It is composed of internal and external factors. Internal factors include personal skills,

knowledge, abilities and emotions. The external factors are the environmental and

situational influences.

This study used Ajzen (1991) theory as conceptual framework because it

emphasizes the possible complex understanding of attitudes, beliefs, subjective norms

and perceived behavioral control and their interactions to result as determinants of

intention to perform behavior. For this study, attitude represented the behavior,

feeling and opinion of students about the introduction and the use of GM foods in the

diet. The subjective norms represented the literature on GM foods available to the

students and how they interpret the issues surrounding GM foods. Perceived

behavioral control represented the students’ knowledge on GM foods, that is, their

internalization of the literature they read concerning GM foods.
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Using these constructs from the theory, this study attempted to find out the

level of perceived behavioral control (knowledge) that students had on GM foods.

Besides knowledge, the study sought to find out the prevailing behavior, opinion and

feelings (attitude) of students towards GM foods. It also attempted to find out whether

the perceived behavioral control had any influence in the behavior, feeling and

opinion (Attitude) of students on GM foods. This is so because it is possible that a

student’s knowledge about GM foods may influence them to reject or accept the use

of GM foods in the diet. This may influence the student to either have positive or

negative attitude towards GM foods.

The perceived behavioral control may be regarded as the extreme aspect

because it interprets issues to help shape students’ attitude towards GM foods. In the

case of little or no perceived behavioral control result in poor decision on nutrition

leading to the demise of the nation. Bucchi and Neresini (2008) reported that the

better informed people are likely to be more critical in evaluating unfamiliar

technologies that come in the diet than the uninformed group of people.

The study hoped to find solutions to knowledge gap. Based on this theory, a

student can be helped to project and come up with fairly solid and positive behaviors

in their eating styles if provided with adequate information on GM foods.

Conceptual Framework

Attitude of students towards GM foods was viewed as an outcome of

knowledge which is explained as individual understanding of GM foods.
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Figure 2: Variables of the study

Operational Definition of Terms

Attitude: Students’ acceptability or lack of acceptability of GM foods

Bacillus thurugiensis: a bacterium inserted in a seed to produce characteristics of an

insect to make the seed resistant to pesticides.

Knowledge

 Students’ understanding
of GMOs

Attitude towards
GMOs

Demographic
characteristics

 Gender

 Level of study

 Ministry of study

Independent Variable

Moderating Variables

Dependent Variable
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Biotechnology: procedures used to alter genetic material of organisms.

Consumers: purchasers of food.

Deoxyribonucleic Acid (DNA): genetic composition of an organism which has been

modified.

Genetically modified foods: are crops and animals different from the traditional

varieties and whose genes have been changed. Examples are cotton, soya

beans, goats and sheep in order to improve yield to meet human food

requirements.

Knowledge: refer to the personal experience and information about the GM foods.

Organisms: living things whose genetic material has been changed to improve their

ability to tolerate drought and diseases.

Statistical Program for Social Sciences (SPSS): computation of responses to the

questionnaire.

Students: a group of youths moving toward independence from their parents and

would want to make their own food choices in their adult life.
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CHAPTER II

REVIEW OF LITERATURE

This chapter presents a review of empirical studies that have been conducted

previously by other researchers to establish the knowledge that consumers had on GM

foods. It also reviewed studies that identified GM foods and their effects, and have

investigated the consumer attitude towards foods that have been modified. The review

of literature addressed the objectives of the study on knowledge, attitude and the

relationship of knowledge on attitude towards GM foods.

The phenomena being investigated in the literature is GM food, which has

been defined as a product resulting from the recombinant of Deoxyribonucleic Acid.

This is achieved through processes that use living things such as bacteria to enable the

genetic composition of an organism be modified (Maghari & Ardekani, 2011).

Fernandez-Cornejo, Wechsler, Livingston and Mitchell (2014) explained further that

recombinant of Deoxyribonucleic Acid refer to the creation of a new set of genes by

involving a combination of genetic materials from different sources.

It is often argued that consumer knowledge about GM foods would help

consumers to make good decisions about what to eat (Pruitt, 2014). This is evident in

the survey conducted by Pattron (2005) in which results showed that consumers’ lack

of knowledge about GM foods influenced their consumption and preferences of the

kind of food they ate. An individual’s perspective and basis for decision can only

broaden through the provision of more knowledge and facts about GM foods (Pruitt,
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2014). Following this, providing information on GM foods to consumers has been one

of the recommendations put across to enable people make sound decisions on the kind

of food to eat. The question about knowledge of GM foods may therefore include the

details such as the procedures for modifying the organisms, reasons for modifying the

organisms, foods that have been modified and, health and environmental risks

associated with GM foods.

Procedure for Modifying Organisms

Familiarizing students with how organisms are modified would help to align

them to contemporary issues concerning GM food, thus allowing them to participate

in open debates. Based on this, Chambers, Zambrano, Zepeda, Gruere and Sengupta

(2014) explained techniques that are commonly used. There is identification and

isolation of traits of interest. The traits are later introduced in form of small particles

directly into the receptor cell by means of gene gun which bursts helium. Once the

bacterium is inserted becomes part of the genetic material molecule known as

plasmid. The host plant adopts the new traits that have been inserted into (Eastham,

Sweet & Gee, 2002).

Ali (2014) illustrated an example of a tomato that has been modified by

introducing in it a gene that changes the tomato’s pigment into beta carotene to

enhance the vitamin content. Similarly Brookes and Barfoot (2010) provided an

example of a corn that has been modified by splicing a gene from a bacterium

Bacillus thurugiensis into a corn so that it begins to produce an insecticide that makes

it resistant to pests. Apples have also been modified to prevent them from browning.

Students’ understanding of such details is very cardinal as it would help them have a
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focus on food choices. The next question concerning knowledge of GM foods that one

would ask may be centered on the reasons why the organisms are modified.

Reasons for Modifying the Organisms

A number of crops are modified to introduce characteristics that will either

make them grow fast, introduce the lacking nutrients and or resist harsh conditions

(Brooks & Barfoot, 2010). The technology has been identified as one of the fastest

solution to the global dying populations due to hunger (Hera & Popescu, 2011)

Swanson (2013) noted that crops are modified so that they are not affected by severe

toxic herbicides that are sprayed to kill weeds. Azadi and Ho, (2010) pointed out that

corn is genetically modified so that it is not attacked by insects. Apples have also been

modified to avoid enzyme reactions that cause browning when they are cut and

exposed to air (Swanson, 2013). Apart from crops, it has been discovered that animal

food such as salmon fish is also genetically modified by inserting genes in it from an

eel-like creature to acceralated growth (Hera & Popescu, 2011). Students would

probably require knowledge on the products that have been modified.

Modified Products

Quite a number of foods have been modified. Fernandez et al (2014) have

given statistics accounting to more than 30 commercially grown crops to have been

modified with an expected rise to more than 120 GM crops by the year 2015. To cite a

few examples, corn has been engineered with a bacteria Bacillus thurugiensis (BT) to

produce in it a substance that is toxic to pests (Uzogara, 2000). Cotton too has been

genetically modified to make it resist against herbicides and pesticides. Another

example is the Round up-Ready crop such as soy beans and cotton which were
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modified to enable the farmer to spray a herbicide on their field to kill weeds but not

destroying the round up crops at all (Robinson, Antoniou & Fagan, 2014).

Rice has been modified to fortify it with iron (Azadi & Ho, 2010). This was

done to curb iron deficiency in places where rice is a staple food. Similarly, the beta

carotene (vitamin A) in golden rice has been modified with an intention to enhance its

vitamin content. The reason for this was to provide a more nutritious staple food for

rice consuming countries in the third world countries with the aim of mitigating

shortages of dietary vitamin A. Papaya has been genetically modified to introduce a

Papaya Ring Spot Virus which is a plant virus spread predominantly by aphids. A

protein from Papaya Ring Spot Virus is then introduced into the tissue of the plant to

confer resistance to the virus (Haroldsen, Paulino, Chi-Ham, & Bennett, 2012). It

works in the similar way vaccines for human influenza virus does. Given the

examples of modified foods, it is important that students know the kinds of GM foods

available in Africa.

Examples of Genetically Modified Foods in Africa

In Africa, the main GM crops that have been targeted for research and

commercial production include; sweet potato, maize, cotton, Soybeans, pigeon peas,

bananas and Tobacco (Okigbo, Iwube & Ramesh, 2011). The top leading countries

that have so far commercialized production of GMOs are South Africa, followed by

Egypt (Makoni & Mohamed-Katerere, 2006). Burkina Faso and Kenya were reported

to have started producing GM crops. (Okigbo, 2011). Four crops have been

genetically engineered to improve their resistance to insect or herbicide (James,

2010). These include potatoes, squash, yellow and white maize and cotton. (Zerbe,
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2004) noticed that in Kenya alone 27 GM products were being approved and ready to

be transported for food aid between the years 2014 and 2015.

The GM crops produced by South Africa include 80% white maize, 55%

yellow maize, 85% soya and 98% cotton. Mayet (2007)) noted that processed foods

produced from these crops are baby formulas from soya, cotton seeds are processed

into cooking oil and the cotton seed residues are used as animal cake feed.  It has been

observed that the GM genes in the feed may get into the food chain for humans

through milk, cooking oil and beef (Mayet, 2007). Zambians need to know the GM

foods available in their country.

Despite Zambia refusing to introduce the use of GM food, DeKalb brand

maize seed varieties are now on the Zambian market, a company run by Monsanto

(Monsanto Company, 2015). Other foods available in the country may include

imported ones. What health effects would these GM foods cause to the health of

people? Oladele and Akinsorotan (2007) argued that clear information about the

effects of GM food has to be at the disposal of students who desire to make food

decisions based on information about GM food.

Health Risks of Genetically Modified foods

Robinson, Antoniou and Fagan (2014) pointed out that the safety of GM foods

on the health of consumers and the environment is questioned by the general

populace. Toxins have been found in tomatoes that have been modified by GM flavr

savr (Haslberger & Lekoape, 2005). Pusztai and Bardocz (2007) have associated these

toxins to stomach lesions that cause hemorrhage in elderly people who use aspirin to

prevent blood clots Dona and Arvanitoyannis (2009) remarked similar observations

where abnormal and damaged cells as well as proliferative cell growth in the lower
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part of the small intestines of rats fed with engineered potatoes were recorded. The

toxins in modified potatoes have also been associated to smaller and partially

atrophied liver in rats that were fed on the engineered potatoes (Pusztai & Bardocz

(2005). GM soy has altered enzyme reaction in the liver as well as higher metabolic

activity (Séralini et al, 2012).

Monsanto’s Mon 863 corn engineered to produce Bt-toxin caused liver lesions

and also showed toxicity. Séralini et al, (2012) documented a study conducted in 2011

in which results showed that the Bt-toxin derived from Monsanto’s corn when

exposed to human cells, the toxin damaged the human cell causing the fluid to leak

through the cell walls (Mesnage et al, 2011). Other adverse effects include;

development of a bacteria which is resistant to antibiotics (Haslberger & Lekoape,

2005). Increased prevalence of mortality, sterility leading to reduced sexual behavior

have also been mentioned (Cellini et al, 2004).

Genetically modified foods have also been observed to be the cause of cancer

and frequent miscarriage. Other diseases include the kidneys, heart, adrenal gland and

increased aggressiveness (Adejumo & Adejoro, 2014). Smith (2013) provided

evidence on the dangers of GM food leading to autism in newborn babies. In the same

vein, some particles of GM genetic material have been noticed in foods that are

commercially processed and have also survived the digestion, while others have been

traced in milk and meat of animals fed with GM food (Ebuehi & Ailohi, 2012).

Another recent study revealed that Cry 1Ab toxin has been found in the blood

of pregnant women and their fetuses (Aris & Leblanc, 2011). This raises health

concern though the implications are not yet known. The GM peas in Australia were

found to have caused allergic reactions in mice (Arora & Mishra, 2011). Whitman
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(2000) observed that allergies are an indication that the immune system is reacting to

any offensive foreign body that has invaded the body. Arora and Mishra (2011)

asserted that of all the food allergies, 90% are triggered by specific proteins in foods

such as shell fish, peanuts, soy beans, fish, milk and eggs.

In addition, there has been a confirmation that GM foods provoke reactions.

Smith (2013) for instance examined Rats that were fed with Monsanto’s GM corn.

The results showed increase in blood cells related to the immune system. Similarly

Pusztai and Bardocz (2007) noticed that the immune system of rats responded more

slowly when they were fed on GM potatoes. Inflammatory reactions were observed in

the mice. This was concluded that such allergic reactions in animals might be fatal in

people. Genetically Modified foods do not only pose health risks to humans but also

to the environment.

Effects of Genetically Modified crops on the Environment

Continuous use of the same type of crops interrupts the balancing ability of

ecology and reduces the carbon uptake in the soil (Andow & Zwahlen, 2006). The use

of round- up crop, that is soy beans and cotton has indicated potential threat to the

natural fertility of the soil, making it unable to support life. Super weeds have also

been another factor affecting the environment (Gilbert, 2013). This is evident where

additional use of glyphosate was suggested to combat uncontrolled growth of super in

the United States of America and South Africa. Such information is very pertinent to

the students so that they may be able to participate in decision making towards

sustainable methods of farming. Sustainable methods of farming would help to
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preserve the biodiversity for the future generation. Mannion and Morse (2013) argued

that lack of knowledge has made people to suffer.

Pollen from BT corn killed monarch butterfly larvae that consumed it. It was

also observed that BT kills lady birds and lacewings which help the farmer by eating

pests (Verma, 2011). Evidence is given in the studies performed by Lang and Otto

(2010) where they confirmed that Cry1 Ab present in GM maize varieties Bt 11 and

Mon N810 had an effect on European butterflies. Andow and Zwahlen (2006) also

observed that Cry 1Ab toxin affected the learning performance of honey bees. The

leaves or grain from BT maize also affects aquatic life when it enters the water source

(Rosi, Tank, Royer, Whiles, & Evans, 2010). Other than that, the pollution and the

introduction of genetically modified fish are posing a threat to aquatic ecosystem.

It has been noted that GM fish has spread fish diseases, nutrient pollution to

natural varieties as the farmed fish escape from their original ponds and mingle with

the natural varieties (Reichardt, 2000). The toxin can accumulate in organisms and

possibly cause a toxic effect (Lang & Otto, 2010). It has been revealed that GM and

non GM crops cannot coexist. This has been observed in Canada where GM oilseed

rape has contaminated the soil and made it impossible for organic non GM oil seed

rape to grow (GMO, 2014). Basing on the effects mentioned, a question that would

arise is to find out what the students’ general opinion is towards the GM foods.

Attitude towards Genetically Modified foods in Western Countries

The introduction of modern biotechnology in the agriculture sector to produce

GM foods has been received with excitement and perceived as worth taking by some

people, while others have not accepted it. Those who find GM foods to be beneficial

accepted the technology as compared to those who did not. (Kaneko, 2003). In the



22

surveys conducted by International Food Information Council in 2000 in the United

States America showed willingness to buy GMOs (Ahrsjo & Malmholt, 2013), This is

for the reason that they are the major producers, followed by Brazil, Argentina, India

and Canada. These countries believe that GM foods provide quite a number of

benefits. Some of which include increase in the availability of food on the market to

meet the demand of high population.

Another reason is that GM foods can enhance triple production in both crop

and animal production (Brookes & Barfoot, 2012). The food produced from GM

foods has been perceived to be of good quality in terms of nutrients (Portfolio, 2014).

In addition, the technology is believed to prevent pollution in the atmosphere such as

reduced carbon emission due to reduced fuel usage. It also prevents soil erosion due

to improved tillage methods in farming (Whitman, 2000). Pesticide usage is also

reduced because a toxin has already been induced in the crop. Use of herbicides has

been reduced for the reason that the growth rate of crops has been reduced. Instead of

spraying so many times before the crop matures, the period has been reduced.

On the contrary, global report indicate that people are concerned about the

unintended consequences the GM foods might have on the lives of people and this has

contributed to the reasons why some people have negative attitude towards GM foods

(Batalion, 2000). The fact that crops have been made to grow faster, there is suspicion

that even the life expectancy of people may be reduced. It has also been suspected that

there may be disease resistance to modern drugs for the reason that the food that we

eat contains some injected bacteria such as BT (Maghari & Ardekani, 2011)

The situation in Europe was not different. The use of GM foods has not been

accepted. This was demonstrated when Europe refused to approve GM canola from
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Canadian varieties (Brooks & Barfoot, 2011). The argument was based on the fear

that the GM foods would affect the natural plants and animals present in the

environment (Easthan & Sweet, 2002). The genes inserted in the GM foods would

possibly cause damage to the traditional varieties (Uzogara, 2000). In countries such

as Singapore negative attitude have also been reported. New Zealand also reported

negative attitude (Evans & Ballen, 2013) The reasons for refusing the GM foods have

been based on the fear of loss of individual life and moral support (Arora & Mishra,

2011). Countries like United Kingdom have reported concerns on health issues,

animal welfare and the environment (Miles & Frewer, 2003).

Attitude towards Genetically Modified Foods in Africa

African countries were reluctant to accept GM foods either in form of food aid

or farming in puts (Azadi & Ho, 2009). They were worried that both the environment

and the health of people would be affected. Crop varieties are likely to be affected by

cross pollination. (Brookes & Barfoot, 2011). The soil is likely to lose its natural

fertility (Easthan & Sweet, 2002) making it unable to support life. Evidence has been

established through tests that have been performed by successful farming magazine in

both corn and soybean to show transfer of genes to other crops or wild species

(Easthan & Sweet, 2002).

In light of this perception, farmers raised concerns as to whether their

traditional crop varieties will be preserved and recognized in the near future, as there

is no machinery to separate GM crops from traditional crops. Consumers would only

accept the product basing on their cultural and ethical values and perceptions on

health and environmental safety of the product (Du, 2012). The introduction of GM

foods has brought fear among the rural population because it has been perceived to
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reduce employment opportunities due to the use of herbicides which has taken the

place of weeding. Examples of countries cited to have had such negative attitude

include Kenya where the government could not allow importation of GM foods in

2012. Small scale farmers in this country were not allowed to grow GM seeds.

Another country with a similar situation is Zambia.

Even though most Southern African countries had negative attitude towards

GM foods, studies have confirmed change of position by these countries due to food

shortages. This has been attributed to experience of successive years of drought,

inadequate water resources and poor soils amidst economic and social problems

(Cook & Downie, 2010). There has been gradual acceptance of the GM foods by

African countries from there on. Swaziland and Lesotho accepted importation of

GMO grain and maize (Cook & Downie, 2010). Mozambique, Malawi and Zimbabwe

suggested that GMO maize be turned into flour so that farmers will have no access to

GMO seed. The situation was later compromised such that today these countries

consume much of the GM foods, with South Africa being the leading GMO producer

in Africa and number eight in the world (Bett, Nyairo, Ayieko, & Amolo, 2014).

Attitude towards Genetically Modified Foods in Zambia

The issue of GM foods in Zambia has been controversial just like it has been

anywhere else in the world. The government showed negative attitude when it refused

food aid in 2002 on grounds that it was not certain of the possible negative effects the

GM foods would cause on the health of the people and the environment (Cook &

Downie, 2010). Despite the governments’ strong anti GM opposition, many groups in

Zambia including the food aiders from abroad insisted that Zambia accepts the GM

food on the grounds that they have no harm to the health of people (Cook & Downie,
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2010). Even though there was pressure from the donors and the biotech association so

that Zambia accepts the GM foods, the government’s opposition grew stronger.

Since Zambia is dependent on foreign aid, there was need to institute a

protocol Cartagena to monitor the safe transfer, handling and use of living organisms

(Cook & Downie, 2012). The agreement required labeling of all large amounts of

incoming food aid for easy identification of GM foods (Cook & Downie, 2010).

However, the possibility of maintaining hundred percent GM free foods is not there in

this era of technology. Franz Fischler assured the members in attendance at the

conference he held that producing GM free food was a thing of the past. This is for

the reason that 80 to 90% of the processed and canned foods are GM foods. Since the

producers of GM foods are not willing to label their products, it is very possible that

consumers would not be in the position to identify GM food products. Although

Zambia claims to be GMO free, the products may be in the country through imported

food products.

Influence of Knowledge on Attitude towards GM food

Surveying knowledge and attitude of consumers towards GM foods would

provide a better understanding of the current trends among consumers. Pattron (2005)

carried out a survey to find out on consumer knowledge and attitude towards GM

foods among 350 households in the six counties of Trinidad. Fifty supermarkets were

inspected. The results showed that 90% had very little knowledge about GM foods. A

variety of foods displayed on the shelves in supermarkets of all the six counties

included; bakery products, soups, fruit juices, vegetables and baby food and yet sixty

seven percent (67%) of the people who sold these food stuffs to the clients expressed
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ignorance of the presence of GM foods in the food. The GM foods constituted sixty

five percent (65%) of the diet consumed at a rate of 6-8 servings in a day per person.

In this study, it was found out that lack of knowledge contributed to their

positive attitude towards GM foods. During the time of the trials common ailments

such as vomiting, diarrhea, rashes, difficulties in breathing, respiratory problems,

hormonal imbalances and susceptibility to infection were mentioned. Knowledge was

explained as lack of networking both locally and internationally to update the

consumers on latest information concerning GM foods (Pattron, 2005). Several other

research surveys have revealed relationships between knowledge, and attitude towards

GM foods.

A similar situation is expressed in the study conducted by Ghasemi and Azadi

(2013) as cited in House Lusk, Jaegar, Traill and Moore ( 2004). Among the 262

Iranians who were surveyed, very few of them had knowledge about GM foods. It

therefore followed that the benefits or risks of GM foods they perceived were very

few. Conversely, it was observed to have negative impact on their willingness to

accept GM foods. Lack of knowledge was expressed in terms of inappropriate

information conveyed to the Iranians.

In a study of 318 undergraduate students of the University of Lagos and dental

students, 87.3% and 72% respectively were knowledgeable about biotechnology and

GM foods. On the contrary, very few of them knew the details of the issues

concerning GM foods accounting for only 16. 7%. Eighty three point one percent

(83%) had negative attitude toward GMO foods.

The results of the study showed a significant relationship between knowledge

levels and attitude towards GM foods (P=0.0066). Similarly, attitude also
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significantly influenced choice between traditional and GM foods. It was concluded

that the students’ level of knowledge influenced their attitude towards their choice for

traditional foods than GM foods. A number of them had negative attitude towards GM

foods and had concerns over safety and protection of consumers’ right. This poses

serious consideration that such information should reach the consumers so that they

become aware and make informed choices of food.

Summary

In summary, although there is not yet a large volume of empirical data

regarding the impact of GM foods on the health of humans, the researches on other

mammals provide support to this expectation. Knowledge has been noted to have

influence over consumers’ attitude towards GM foods. The studies conducted by

Pattron (2000), Ghasemi and Azadi (2013) and Ebuehi (2012) reached similar results

confirming the relationship between knowledge and attitude towards GM food.

This study is worth under taking because concerns on the health risks of GM

foods in humans and the environment are on the increase. Meanwhile no studies have

been conducted in Zambia to establish the levels of knowledge and attitude towards

GM foods among students. It is important that consumers for whom the GM foods are

designed are made aware of the issues surrounding the products.
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CHAPTER III

METHODOLOGY

The purpose of the study was to find out the level of knowledge and attitude

towards GM foods among students in three selected colleges of Kitwe District in

Zambia. The study then established the relationship between knowledge and attitude

towards GM foods and its extent. The chapter was organized under the following

headings: Research design, population, sampling technique, sample size,

instrumentation, data collection, ethical consideration, and data preparation,

operational definition of research variables, and procedures for testing hypothesis.

Research Design

A descriptive survey design was used for this study. This helped to collect

facts concerning the college students’ level of knowledge and their attitude towards

GM foods at the time of the study and to describe the present situation. Descriptive

survey allowed for collection of first hand data from the students through the use of

questionnaires. Quantitative method was used because responses concerning

knowledge levels and attitude were measured to yield numerical data that was

analyzed statistically and the results were generalized to a population.
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Population

The population for the study was 1,940 comprising students from three

selected colleges of Kitwe. Kitwe College had 600 students, while Nkana College had

1,132 and Kitwe School of Nursing had 208 students, giving a total of 1,940 students.

Sample and Sampling Technique

Simple random sampling was used in order to allow evenly distribution of the

population into a sample unit. This sampling method reduced possibilities of human

bias when selecting units that were included in the sample hence providing a highly

representative sample of the population. To do simple random sampling, the

population of the study expressed as N=1,940 was used as the sampling frame. The

study used a sample size of 100 students which was expressed as n.

A Random Number Generator adopted from Stat Trek (2015) was used to

create a list of random numbers. To select a sample size of 100 students, a

consecutive number was assigned from 1 to 1,940 to identify each student. Only

students represented by the numbers in the Random Number Table were surveyed,

giving a total of 100 participants.

Instrumentation

A five point Likert type questionnaire was used to gather information about

the students’ level of knowledge and their attitude towards GM foods. A

questionnaire was used in order to save time and reach out large numbers of

respondents. Only closed ended questions were used in order to reach greater

precision and for easier coding and analysis of collected data. The questionnaire

consisted of two parts: the Demographic characteristics and GM food concepts. The
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part for GM food concepts had three sections. Section A assessed level of knowledge

that students had about GM foods. Section B assessed students’ attitude towards GM

foods. Section C assessed the impact of knowledge on students’ attitude towards GM

foods.

Validity

Validity refers to the extent to which an instrument measures what it is

supposed to measure (Borsboom, Mellenbergh & van Heerden, 2004). In this study,

validity was achieved by allowing experts at Solusi University to go through the

questionnaire. The experts determined the appropriateness of the items in the

questionnaire to answer the research objectives, after which adjustments were made

accordingly. The items in the questionnaire included the following; a) Demographic

characteristics to answer the first objective which sought to identify the demographic

characteristics of the students. (b) Statements which required students to indicate how

knowledgeable they were on the aspects of GM foods. This was appropriate to

determine the level of knowledge that college students had on GM foods.

Statements that required students to indicate their willingness to accept or

reject GM foods were included in the questionnaire to determine the kind of attitude

that students had towards GM foods. The relationship that would exist between level

of knowledge and attitude towards GM foods was determined by correlating

knowledge average and attitude average.

Reliability

For the purpose of reliability, a pilot study was conducted a week before the

actual survey. It used a small representative sample of 12 students that were

conveniently sampled among the students of the three selected colleges. Convenient
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sampling was used because students were easy to access within the college compass

and they were similar to the group that was sampled for the final study.

Students were informed of the objective of the study, which was to gather

information on their level of knowledge and attitude towards GM foods. Responses to

the questionnaires were computed using SPSS version 20.0. Reliability of the

instrument was determined using Cronbach’s Alpha analysis. The value was

calculated as 0.637 on 21 items. A commonality analysis which looked at individual

components showed results ranging from 0 .778 to 0.989. This means that all items on

the questionnaire were reliable.

Data Collection Procedure

Before data was collected, a letter of introduction was obtained from Solusi

University to the principals of the three colleges. Each college was contacted through

physical visits on separate days. For each institution, the first visit was meant to seek

permission from the college administration to conduct the study as well as setting

dates for random sampling. The second visit was meant for three things. These were

(1) to explain the research objective to the respondents, (2) to ask them to participate

in the study, (3) to do random sampling. The third visit was meant to administer the

questionnaire that was modified after conducting pilot study.

Data Analysis

Responses to the study were coded and analyzed using a statistical software

package (SPSS-version 20.0). Descriptive statistics, Pearson correlation and Linear

Regression were used to analyze the data. Each objective was analyzed as follows;

1. Demographic characteristics
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Descriptive analysis was used to identify the demographic characteristics of
the respondents

2. Students’ level of knowledge

Descriptive analysis was used to summarize the responses in order to

determine the level of knowledge the college students had on GM foods.

3. Students’ Attitude towards GM foods

Descriptive analysis established the students’ attitude towards GM foods.

4. Relationship between knowledge, demographics and attitude towards GM

foods

Pearson correlation was used to establish the relationship that knowledge and

demographics had on attitude of students towards GM foods.

5. Extent to which attitude was influenced by knowledge and/or demographics

Linear Regression model was used to establish the extent to which attitude

was influenced by knowledge/or demographics.

The following tables represent the interpretation of the mean scores of the

variables of the study.

Table 1: Level of Knowledge

Scale Responses Mean Interval Verbal Interpretation

5
4

3

2

1

Very knowledgeable
Knowledgeable
Moderately knowledgeable
Not knowledgeable
Very un knowledgeable

4.51 – 5.00
3.51 – 4.50
2.51 – 3.50
1.51 – 2.50
1.00 – 1.50

Very knowledgeable
Knowledgeable
Moderately knowledgeable
Not knowledgeable
Very un knowledgeable
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Table 2: Attitude of Students

Scale Responses Mean Interval Verbal Interpretation
5
4
3
2
1

Extremely willing
Willing
Moderately willing
Willing
Extremely unwilling

4.51 – 5.00
3.51 – 4.50
2.51 - 3.50
1.51 – 2.50
1.00 – 1.50

Extremely willing
Willing
Moderately willing
Unwilling
Extremely unwilling

Ethical Considerations

Participation in the study was voluntary. The researcher sought informed

consent before questionnaires were administered. Participants were assured of the

confidentiality of the information they would provide.



34

CHAPTER IV

DATA ANALYSIS AND INTERPRETATION

The purpose of the study was to find out the level of knowledge and attitude

towards GM foods among students of three selected colleges in Kitwe District. The

study also established the influence of knowledge on students’ attitude towards GM

foods. The chapter presented the demographic data, analysis on the knowledge and

attitude that students had towards GM foods. The results were coded and analyzed

using SPSS (version 20.0). Microsoft excel was used for statistical figure.

Research Objective One

To identify the demographic characteristics of respondents

Descriptive analysis was used to provide and describe simple summary of the

demographic characteristics of respondents.

Table 3 shows that a total of 100 respondents participated in the study. Out of

this number, more females participated (72%) and fewer males (28%). These figures

represented a proportioned distribution of male to female in the population.

Table 3: Gender of Respondents

Gender
Frequency Percent Valid

percent
Cumulative

Male
Female

Total

28
72

100

28.0
72.0

100.0

28.0
72.0

100.0

28
100
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Figure 3 shows a balanced distribution of respondents from the three levels of

study. The largest percentage of respondents represented second years (36%). The

percentages for third and first year students were 34% and 30%, respectively.

According to Figure 4, a total of 70% of the respondents were in the Ministry of

Education while 30% were in the Ministry of Health.

Figure 3: Percentage distribution of students according to level of study

Figure 4: Percentages of respondents according to ministry of study

70%

30%
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Research Objective Two

To determine the level of knowledge that college students had about GM foods.

Regarding objective two, descriptive analysis was utilized to describe the level

of knowledge that college students had about GM foods. Responses were measured

on a five point Likert scale ranging from very knowledgeable to very

unknowledgeable.

The results of the analysis presented in Table 4 shows how knowledgeable

students were about GM foods. As rated by respondents, the item concerning health

benefits provided by GM foods had the lowest mean of 2.31, followed by the second

lowest mean score of 2.50 which rated the item on knowledge of how much of GM

food is consumed. The two means showed that respondents were not knowledgeable

about the GM foods. However, results showed that students had moderate knowledge

on GM foods with means ranging from 2.75 to 3.48 respective of the items in the

table. The overall average mean of 2.96 meant that respondents were moderately

knowledgeable. The low standard deviation of 0.720 meant that the respondents were

homogenous in their responses. This means that their responses were similar.
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Table 4: Descriptive Statistics on Level of Knowledge

Questions N Mean Std. Deviation

How knowledgeable are you on GM foods 100 3.18 1.167
How knowledgeable are you about
Availability of GM foods in Zambia 100 3.48 1.275

How knowledgeable are you about impact of
GM foods on food choices 100 3.28 1.334

How knowledgeable are you about crops
modified with pesticides and herbicides 100 3.05 1.201

How knowledgeable are you about health
risks associated with GM foods 100 3.20 1.310

How knowledgeable are you about health
benefits provided by GM foods 100 2.31 1.245

How knowledgeable are you about How
much of the GM foods are in the food we eat 100 2.50 1.235

How knowledgeable are you about effects
GM foods would cause on the environment 100 2.75 1.321

Knowledge average 100 2.96 0.720
Valid N (listwise) 100

Research Objective Three

To determine the college students’ attitude towards GM foods.

Descriptive statistics was used to describe the students’ attitude towards GM

foods. A five point Likert scale ranging from extremely willing to extremely

unwilling was used to measure the responses.

Of the ratings shown in Table 5, recommendation of food labeling rated

highest with a mean of 4.29. This showed that students were willing to recommend

labeling of food. The second highest mean was 3.92 which also showed that

respondents were willing to read food labels.

The responses on whether students would purchase, consume and/or sell GM

foods had moderate means of 2.65, 2.56 and 2.54 respectively. This implied that

respondents were moderately willing to accept GM foods. On the contrary, responses
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with low means of 2.26, 2.33 and 2.19 respectively showed that respondents were

unwilling to promote the growing of GM foods. They were unwilling to market or

recommend the use of GM foods either. The overall mean of 2.84 showed that

students were moderately willing to accept GM foods in their diet. A standard

deviation of 0.756 revealed that respondents had similar responses on attitude towards

GM foods.

Table 5: Descriptive Statistics on Attitude of Students

Questions N Mean Std.
Deviation

Would you purchase GM foods 100 2.65 1.266

Would you consume GM foods 100 2.56 1.290

Would you recommend the use
of GM foods

100 2.19 1.316

Would you promote the
growing of GM foods

100 2.26 1.323

Would market GM foods 100 2.33 1.272

Would you sell GM food 100 2.54 1.381

Would you recommend
labeling of food products

100 4.29 1.241

Are you willing to read food
labels

100 3.92 1.433

Attitude average 100 2.84 .756

Valid N (listwise) 100

Research Objective Four

To establish the relationship that level of knowledge and demographics would have

on students’ attitude towards GM food.

Pearson correlation was used to determine the relationship that knowledge

and/or demographics would have on attitude of students towards GM foods.
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In Table 6: the Sig (2 tailed) 0.029 is less than P= 0.05. This means that

knowledge had a significant relationship with attitude of students towards GM foods.

Results revealed that none of the demographic characteristics had significant

relationship with attitude.

Table 6: Correlation between Knowledge, Demographics and Attitude

attitudeave

knowledgeave

Pearson Correlation -.219*

Sig. (2-tailed) .029

N 100

Level of study

Pearson Correlation -.085

Sig. (2-tailed) .399

N 100

Gender

Pearson Correlation -.042

Sig. (2-tailed) .680

N 100

ministry of study

Pearson Correlation -.033

Sig. (2-tailed) .742

N 100

attitudeave

Pearson Correlation 1

Sig. (2-tailed)

N 100

Research Objective Five

To establish the extent to which attitude was influenced by knowledge of students

about GM foods and demographics.

Based on the findings in Table 7, it is therefore important to establish the

strength of the relationship between knowledge and attitude of students towards GM

foods. Linear regression was used to predict the constant variable in the relationship.

The R-value 0.219 in Table 7 showed low relationship between the

independent variable (knowledge) and the dependent variable (attitude). Adjusted R-
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square value is 0.038 which is 3.8% effect of knowledge on attitude. This simply

implies that knowledge had a weak effect of 3.8% on attitude of students towards GM

foods.

Table 7: Regression Model Summary

R R SquareAdjusted
R Square

Std. Error
of the

Estimate

Change Statistics

R Square
Change

F
Change

df1 df2 Sig. F
Change

1 .219a .048 .038 .74139 .048 4.941 1 98 .029

a. Predictors: (Constant), knowledgeave

ANOVA was used to test reliability of the linear regression model. The

analysis results in Table 8 shows that P = 0.029 < 0.05 which indicates that the model

was significant. This means that it was reliable and can be used in similar research.

Table 8: ANOVA Test on Reliability of Regression Model

Model Sum of
Squares

df Mean
Square

F Sig.

1

Regression 2.716 1 2.716 4.941
.029

b

Residual 53.866 98 .550

Total 56.582 99

a. Dependent Variable: attitudeave

b. Predictors: (Constant), knowledgeave

In Table 9, the Beta value -0.219 shows an inverse relationship between

knowledge and attitude of students towards GM food, meaning that as the

independent variable (knowledge) decreases, the dependent variable (attitude)

increases. This means that the less the knowledge of GM food the better the attitude

of students towards the consumption of GM food.
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Table 9: Coefficients - Influence of Knowledge on Attitude

Model Unstandardized
Coefficients

Standardized
Coefficients

t Sig.

B Std.
Error

Beta

1
(Constant) 3.525 .316 11.165 .000

knowledg
eave

-.230 .103 -.219 -2.223 .029

a. Dependent Variable: attitudeave

Testing the Hypothesis

H0: There was no significant relationship between knowledge and students’ attitude

towards GM foods.

The hypothesis was tested using Pearson correlation to determine the

relationship between level of knowledge and students’ attitude towards GM foods.

From the analysis results in Table 10, the significance (2 tailed) 0.029 is less than the

P- value of 0.05. This means that the knowledge of students about the GM foods had

significant relationship with attitude towards GM foods. The null hypothesis which

stated that there was no significant relationship between level of knowledge and

students’ attitude towards GM foods was therefore rejected.

Table 10: Correlation between Knowledge and Attitude

Attitudeave
Knowledgeave           Pearson Correlation

Sig. (2- tailed)
N

-219
.029
100
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Summary

The overall level of knowledge on GM foods among the college students in

Kitwe district was moderate. Similarly, their attitude towards GM foods was

moderate. Knowledge was found to have a positive weak relationship with the attitude

of students towards GM foods with an effect of 3.8%.

Discussion of Results

The purpose of the study was to find out the level of knowledge and attitude

towards GM food among college students. The study also sought to determine the

relationship between knowledge and the students’ attitude towards GM food.

Results from analysis were discussed according to the objectives of the study.

Objective one, which sought to identify the demographic characteristics of

respondents, showed that there were more female respondents who participated in the

study than the male. This would be because of the imbalanced ratio of male to female

student enrolment. Generally males would prefer to go for more challenging jobs than

teaching and nursing. The fact that the study drew the sample from two colleges in the

ministry of education against one college in the ministry of health, resulted in an

imbalanced distribution of respondents. However, there was a balanced distribution

regarding the percentages of students in the different levels of study. This may be so

because it was a collective analysis.

Considering the second objective, which sought to determine the level of

knowledge of students on GM foods in terms of the factors in the analysis table, the

low mean for the factor concerning benefits of GM foods meant that students were not

knowledgeable about the health benefits of GM foods. Similarly, Ebuehi and Ailohi
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(2012) reported that half of the respondents in their study did not know that GM food

had better nutrients. This was supported by Robinson, Antoniou and Fagan (2014)

who argued that some GM foods have fewer nutrients as compared to the non GM

foods due to their negative effects. It is an indication that respondents might have

doubts about the nutritional value attributed to GM food. It may also imply that

students had no information concerning the nutritional aspect of GM food.

Regarding the low mean against the item on how much GM food is in our diet,

showed that students also were not knowledgeable about the GM food in the diet.

Pattron (2005) argued that consumers ate food without knowing how much of the GM

food was in their diet. This may also be for the reason that GM foods are not easy to

detect by appearance unless through laboratory tests. In addition, the food products

are not labeled as GM or non GM for easy identification. An information gap has

been noted on this aspect and needs to be filled up because such information is vital to

consumers to help them make better food choices. Bucchi and Neresini (2008) argued

that when people are better equipped with information, they are able to make

judgement on any new technologies that come in the diet as compared to those who

are not informed.

On the other hand, the medium mean scores with respect to general knowledge

on GM food expressed students’ moderate knowledge of this aspect. Generally,

students were found to have moderate knowledge about GM foods. They were also

moderately knowledgeable about the availability of GM foods in Zambia. This is a

clear indication that students were not fully equipped with information on these

aspects. They could have heard about GM foods and their availability in the

supermarkets but may not have been so certain because of lack of information to
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support their speculations. Ismail et al (2012) argued that consumers may not have

enough understanding even though they have some knowledge about GM foods.

Similarly, the medium scores which rated the students’ knowledge on the

impact of GM foods on food choices showed that students were moderately

knowledgeable about the influence of GM foods on food choices. Students also

showed that they were moderately knowledgeable concerning crops that are modified

with pesticides and herbicides. The medium means on health risks is an indication that

students did not have enough information necessary to make them know the details

concerning the risks of GM food to health and the environment.

The fact that the overall average means score of students’ responses was

moderate, is an indicator that they were moderately knowledgeable about GM foods.

They were neither highly nor poorly knowledgeable. This might be attributed to the

reason that discussions on GM foods have not been made public from the time

Zambia rejected the use of GM foods in 2002 (Cook & Downie, 2010). The topic on

GM foods might not have been included in college curriculum and so discussions are

very rare. Ebuehi and Ailohi (2012) argued that level of knowledge is likely to be

determined by how much students are exposed to teachings on GM foods in their

training programs.

The moderate knowledge the students have on GM foods might have been

acquired through individual research work. Since GM foods are in the supermarkets

today, students might have been able to compare them to traditional foods to note the

differences and by doing so, they gain basic knowledge. This leads into the

conclusion that students had very little knowledge about GM foods.
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About objective three, which determined the students’ attitude towards GM

foods, the high mean on recommendation of labeling of products revealed that

students were willing to recommend labeling. This meant that students wanted to

make distinction between GM and non GM foods. Because of their positive attitude

towards labeling, they also showed positive attitude towards reading of labels. It is an

indication that they were concerned about their health. This was asserted by Carman

et al (2013) when they pointed out that consumption of GM food would cause severe

stomach inflammation and heavier uterus.

The low means against items to market, promote and recommend the use of

GM foods showed that the students were unwilling to accept GM food. This

expressed a negative attitude towards GM foods. The findings would be linked to the

little knowledge students had about GM foods. Students may also have had

uncertainties about the future of their health. This shows a concern about the safety

use of GM foods. The students’ unwillingness to recommend the use of GM foods

may also be based on tradition where people are taught not to accept and consume

anything they have little information about.

However, the overall average of responses on students’ willingness to GM

foods revealed that students had a moderate attitude towards GM foods. It may be

explained in this study as a positive attitude towards GM food. Though they had some

little knowledge about GM foods, students may have been enticed into liking the GM

foods by adverts, appearance, size and taste of the GM products even when they did

not really want to. This was reflected in their willingness to purchase and consume

GM food even though they claimed to have some knowledge on the effects of GM
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food to their health. Their opinions seem to have been divided such that in some

instances they were positive while in others, negative.

The statistically significant values noted at P= 0.029 indicated a weak positive

relationship between knowledge and the students’ attitude towards GM foods. This

was evident and confirmed in the analysis results which showed a low positive effect

of 3.8 %. This meant that only 3.8% of variance is explained by knowledge while the

larger percentage (96.2%) may be explained by other variables. Linear regression

results identified the predictors as (a) independent variable (knowledge) while the

dependent variable (attitude). The strength of relationship was confirmed where the

Beta value showed an inverse relationship at -0.219. This implied that the less the

knowledge of GM food, the better the attitude towards consumption of GM food. The

attitude in this case is positive towards GM foods. This therefore confirms the

findings of Alarima (2011) that respondents’ perceptions were among other things

related to knowledge.

In summary, the study showed that students had moderate knowledge about

GM foods with reference to the responses on the five point Likert scale and the

analysis done. Their moderate level of knowledge had a weak influence on students’

attitude towards GM food. Because of the weak relationship, the Beta value indicates

that less people are knowledgeable about GM food. On overall, attitude of students

was perceived as positive towards GM foods. Demographic characteristics had no

positive effect on knowledge and attitude of respondents.
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CHAPTER V

SUMMARY, CONCLUSION AND RECOMMENDATION

This chapter presents the summary of the study, conclusion and the

recommendations that have been suggested.

Summary

The purpose of the study was to find out the level of knowledge and attitude

towards GM food among students in the three selected colleges of Kitwe District. The

study also established the influence that the level of knowledge had on the

respondents’ attitude. Descriptive survey design was used to conduct the research.

The population of the study was 1,940 comprising students from the three selected

colleges. A sample size of 100 respondents was drawn from the population using

simple random sampling. The sample was distributed as follows; Kitwe College - 34,

Nkana College - 36 and Kitwe School of Nursing - 30 respondents.

The instrument used to collect data was a questionnaire which the researcher

designed. It consisted of closed ended questions measured on a five point Likert scale.

The Likert scale in section A ranged from very knowledgeable to very un

knowledgeable. In section B, it ranged from very extremely willing to extremely

unwilling. In section C, it was from strongly agree to strongly disagree. The

questionnaire was validated by experts at Solusi University. Cronbach’s alpha

analysis was used .The value was calculated as 0.637 on 21 items. A commonality



48

analysis which looked at individual components showed that results ranged from

0.778 to 0.989. This means that all items on the questionnaire were reliable.

The questionnaire was later administered by the researcher to the respondents.

Coding and analyzing of data was done in a Statistical Package for Social Sciences

(SPSS) version 20.0. Descriptive statistics, Pearson correlation test and linear

regression were used to analyze the data.

The first objective was to identify the demographic characteristics of the

respondents. The findings showed that the largest number (70%) of students was in

the ministry of education while 30% were in the ministry of health. Of these, 36%

were second year students, 34% were third years and 30% were second years. There

were more females than males.

The second objective was to determine the level of knowledge that college

students had about GM foods. The finding was that college students had moderate

knowledge on GM foods. They had no knowledge on the health benefits of GM foods

and how much of the GM food was in diet.

The third objective was to determine the college students’ attitude towards

GM foods. The finding revealed that college students had moderate attitude towards

GM foods.

The fourth objective was to establish the relationship that level of knowledge

and demographics had on attitude of students towards GM foods. The finding was that

knowledge level had a positive influence on the students’ attitude towards GM foods.

The fifth objective was to establish the extent to which knowledge influenced

attitude. The finding established a weak effect of 3.8%.
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Conclusion

The study concluded that students had moderate knowledge about GM foods.

This was interpreted as students having little knowledge about GM food and that less

people being knowledgeable about GM food. The students’ attitude was found to be

positive towards GM foods. The study also revealed that attitude was influenced by

knowledge to the extent of 3.8% which expresses low influence. Based on these

findings, recommendations were made.

General Recommendations

The following recommendations were suggested based on the research

findings:

1. The study recommends for more information about GM foods to the Zambian

public so as to make them fully informed. This can be done through production of

literature, fliers, dissemination of information through public media as well as

including it in the school curriculum. By so doing the Zambian public will be able

to make better food choices.

2. Considering the fact that respondents were for the idea that food products should

be clearly labeled as GM foods or non GM foods, it should therefore be among

other things that the government should consider as law.

3. The government of Zambia should promote production of local foods to make

them abundantly available for consumers. This will help to provide a wide choice

of food for consumers.

Recommendations for Further Study

Based on research findings, the following areas were recommended for future

research:
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1. It is important that further studies be conducted to establish the availability of GM

foods in Zambia and how much of the GM foods are in the diet

2. The study recommends another research to be conducted using a different study

site and population to establish the level of knowledge on GM foods

3. Longitudinal study must be done to help determine if GM foods have any adverse

effects on health. This will help to clear consumers’ minds on such concerns.
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APPENDIX B- QUESTIONNAIRE

Questionnaire on knowledge and attitude towards GMOs/Food

My name is Mundanya Maureen doing Master of Science in Food Science and

Nutrition at Solusi University, Zimbabwe. I am inviting you to participate in a

research study aimed at collecting data for Master’s Thesis course. The questionnaire

aims at finding out the levels of knowledge and attitude towards Genetically Modified

(GM) foods among the students from three selected colleges in Kitwe District of

Zambia. The information you provide will be used for academic purposes only thus

will be treated with confidentiality.

Part I: Demographic Characteristics.

Instructions: indicate your response by putting a tick (√) in the box provided

1. Gender: Male                      Female

2. Ministry of study: Education              Health

3. Specify the institution……………………..

4. Level of study: 1st year 2nd year 3rd year

Part II

Section A: Assessing the level of Knowledge

Instructions: Indicate your answer against each statement in the Table below,
following the options provided for each. Use the given key as a guide.

Key 5 = Very knowledgeable
4 = knowledgeable
3 = moderately knowledgeable
2 = not knowledgeable
1 = very un knowledgeable

4. How knowledgeable are you about the following aspects?

Aspects about GM foods 5 4 3 2 1
Genetically Modified foods
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Aspects about GM foods 5 4 3 2 1
Availability of GM foods in Zambia

Impact of GM foods on food choices

Crops that have been modified with pesticides and
herbicides.

Information on the health risks associated with GM foods

Health benefits provided by GM foods

How much of the GM foods are contained in the food we
eat

Information on the effects GM foods would cause on the
environment

Section B: Assessing students’ Attitude towards Genetically Modified foods
5. What response would you give to the questions in the table below? Use the key

provided below to help you indicate the answer in the boxes against each question
Key 5 = extremely willing

4 = willing
3 = moderately willing
2 = unwilling
1 =extremely unwilling

Questions to assess attitude 5 4 3 2 1

If you were in a shop, would you purchase GM foods?

If GM foods are purchased, would you consume them?

If you were a manager of a food industry, would you recommend
the use of GM foods?

Given an opportunity to own a farm would you promote the
growing of genetically modified crops?

If you were asked to market GM foods would you do so?

If you owned a shop, would you sell foods that are genetically
modified?

As a consumer, would you recommend labeling of food products?

Do you read food labels to know the contents of what you are
consuming?

Section C: Assessment of Impact of Knowledge on Attitude towards the
Genetically Modified foods

6. If you are made aware of the GM foods, what would your response be to the
statements about GM foods in the table below? Indicate your response in the boxes
provided against each statement by using the key below.

Key 5 = strongly agree
4 = agree
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3 = undecided
2 = disagree
1 = strongly disagree

Statements about GM foods 5 4 3 2 1
GM foods have more quality nutrients and better health
benefit as compared to the local foods.

GM foods are sold in Zambian markets

Labeling of GM products should be mandatory

I generally prefer imported food to local similar foods

GM foods are considered cheaper

THE END

THANK YOU FOR PATICIPATING
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APPENDIX C - STAT TREK NUMBERS TABLE

Sample of random numbers table
01638 01422 01022 00250 00592 00613 00550 00740 00171 01877 00179 01330
01822 01793 00432 00571 00677 00361 01309 01885 01603 01001 00313 00403
01182 00292 00466 00993 01385 00208 00719 00234 01688 00748 01596 01548
00643 01911 00600 00066 00221 01203 00229 00656 00424 01119 01006 01869
00727 01659 01359 01211 01654 00327 00887 01701 01232 01590 00516 00319
01435 01506 00769 01532 01738 00074 01646 00874 01216 01237 01174 01364
00271 00529 00803 01954 00474 00445 01056 01195 01301 00985 01933 00537
00255 01625 00937 01027 01806 00916 01090 01617 01485 00832 01343 00335
00340 01372 01696 00200

This table of 100 random numbers was produced according to the following
specifications: Numbers were randomly selected from within the range of 1 to 1940.
Duplicate numbers were not allowed. This table was generated on 7/23/2015.

Adopted from Stat Trek (2015)

http://stattrek.com/statistics/random-number-generator.aspx#examples

Kitwe College of Education- 34

Nkana College of Education- 36

Kitwe School of Nursing-30
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APPENDIX D – STATISTICAL TABLES

Gender of Respondents Ministry of Study of Respondents

Percent Cumulative
Percent

Valid
male 28.0 28.0

female 72.0 100.0
Total 100.0

Level of Study of Respondents
Percent Cumulative

Percent

Valid

1st year 30.0 30.0
2nd year 36.0 66.0
3rd year 34.0 100.0
Total 100.0

Descriptive Statistics on Average Level of Knowledge

Questions N Mean Std. Deviation

How knowledgeable are you on GM foods 100 3.18 1.167
How knowledgeable are you about
Availability of GM foods in Zambia 100 3.48 1.275

How knowledgeable are you about impact of
GM foods on food choices 100 3.28 1.334

How knowledgeable are you about crops
modified with pesticides and herbicides 100 3.05 1.201

How knowledgeable are you about health
risks associated with GM foods 100 3.20 1.310

How knowledgeable are you about health
benefits provided by GM foods 100 2.31 1.245

How knowledgeable are you about How
much of the GM foods are in the food we eat 100 2.50 1.235

How knowledgeable are you about effects
GM foods would cause on the environment 100 2.75 1.321

Valid N (listwise) 100

Percent Cumulative
Percent

Valid
education 70.0 70.0

Health 30.0 100.0
Total 100.0
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Descriptive Statistics on Average Level of Knowledge

Questions N Mean Std. Deviation

How knowledgeable are you on GM foods 100 3.18 1.167
How knowledgeable are you about
Availability of GM foods in Zambia 100 3.48 1.275

How knowledgeable are you about impact of
GM foods on food choices 100 3.28 1.334

How knowledgeable are you about crops
modified with pesticides and herbicides 100 3.05 1.201

How knowledgeable are you about health
risks associated with GM foods 100 3.20 1.310

How knowledgeable are you about health
benefits provided by GM foods 100 2.31 1.245

How knowledgeable are you about How
much of the GM foods are in the food we eat 100 2.50 1.235

How knowledgeable are you about effects
GM foods would cause on the environment 100 2.75 1.321

Knowledge average 100 2.96 0.720
Valid N (listwise) 100

Descriptive Statistics on Average of Attitude of Students

Questions N Mean Std.
Deviation

Would you purchase GM foods 100 2.65 1.266

Would you consume GM foods 100 2.56 1.290

Would you recommend the use
of GM foods

100 2.19 1.316

Would you promote the
growing of GM foods

100 2.26 1.323

Would market GM foods 100 2.33 1.272

Would you sell GM food 100 2.54 1.381

Would you recommend
labeling of food products

100 4.29 1.241

Are you willing to read food
labels

100 3.92 1.433

Attitude average 100 2.84 .756

Valid N (listwise) 100
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Correlation between Knowledge, Demographics and Attitude

attitudeave

knowledgeave

Pearson Correlation -.219*

Sig. (2-tailed) .029

N 100

Level of study

Pearson Correlation -.085

Sig. (2-tailed) .399

N 100

Gender

Pearson Correlation -.042

Sig. (2-tailed) .680

N 100

ministry of study

Pearson Correlation -.033

Sig. (2-tailed) .742

N 100

attitudeave

Pearson Correlation 1

Sig. (2-tailed)

N 100

Regression Model Summary

Mode
l

R R
Square

Adjusted
R Square

Std.
Error of

the
Estimate

Change Statistics

R
Square
Change

F
Change

df1 df2 Sig. F
Chang

e

1 .219a .048 .038 .74139 .048 4.941 1 98 .029

a. Predictors: (Constant), knowledgeave

ANOVA Test on Reliability of Regression Model

Model Sum of
Squares

df Mean
Square

F Sig.

1

Regression 2.716 1 2.716 4.941
.029

b

Residual 53.866 98 .550

Total 56.582 99

a. Dependent Variable: attitudeave
b. Predictors: (Constant), knowledgeave
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Coefficients – Influence of Knowledge on Attitude

Model Unstandardized
Coefficients

Standardized
Coefficients

t Sig.

B Std.
Error

Beta

1
(Constant) 3.525 .316 11.165 .000

knowledg
eave

-.230 .103 -.219 -2.223 .029

a. Dependent Variable: attitudeave

Correlation between Knowledge and Attitude

Attitudeave

Knowledgeave           Pearson Correlation

Sig. (2- tailed)

N

-219

.029

100


