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Abstract

The objective of this study is to investigate university students’ attitudes towards biotechnological studies in terms of faculty and
gender variables. 222 students from three faculties in one university attended in this study. A questionnaire developed by Dawson
and Schibeci (2003), was administrated to the undergraduate students to assess their attitudes towards biotechnological
applications.

Results obtained from this study showed no statistical differences in terms of gender variable. Statistical significant differences
(p<.05) were found between students from different faculties in terms of the results of the questionnaire and it was found that

biology students were particularly supportive of biotechnological studies compared with science education and medical students.
© 2010 Elsevier Ltd. All rights reserved.
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1. Introduction

The astonishing new developments in biology and genetics have taken place over the past forty years. This
technology permits us to intervene in the process of life itself and to some extent shape and reshape human nature to
our own design. That is why this technology is named as “biological revolution”.

There have been a number of investigations of students’ attitudes towards biotechnology and genetic engineering
(Lock & Miles, 1993; Chen & Raffan, 1999; Dawson & Schibeci, 2003; Gunter, Kinderlerer & Beyleveld, 1998;
Kitto, Griffiths & Pesek, 2003; Massarani & Moreira, 2005; Wood-Robinson, Lewis, Driver & Leach, 1996). In
these studies to determine the students’ knowledge and perceptions of biotechnology, and attitudes towards the use
of biotechnology they were asked to complete an Attitudes about Biotechnology questionnaire.

One study investigated GCSE students’ attitudes towards biotechnology and genetic engineering and it was found
that attitudes of students were context-dependent (Lock & Miles, 1993). Similar results were determined from
research among Western Australian schools, aged 15-16 years, and it was found that students hold a wide range of
beliefs about what is an acceptable use of biotechnology. In addition, the attitudes of students who studied
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biotechnology and have a good understanding of the processes and issues were similar in percentage and spread to
those who were less informed (Dawson & Schibeci, 2003). Another study has been conducted to determine the
influence of biotechnology course to the students’ knowledge in relation to biotechnology and the effect of course
was measured by pre and post course questionneires. Results showed that students’ knowledge of biotechnology had
increased (Kitto et al., 2003).

Research indicated that students exhibited net concerns about a number of biotechnology process and
applications. In these studies negative perceptions of biotechnology were found among students (Gunter et.al., 1998;
Masakazu ve Macer, 2004; Yunta et.al., 2005). Considering commercial application of genetically modified foods in
Turkey, a survey was conducted to receive opinions of Turkish people in four different age groups (15-30, 31-45,
46-60, 61-90). Results of this study inicated that only 8% of respondents thought that GM foods were safe, 69%
thought that they were little risky, 23% of them thought that they were extremely risky for human health
(Mehmetoglu & Demirkol, 2007). On the other hand, in their assessment of the utility, the potential risks of modern
genetics and biotechnology, Massarani and Moreira (2005) found that although young peoples were aware of the
risks of these technologies, most of them believed that transgenic food could be useful and should be encouraged but
they were also aware of the risks of these technology.

Citizens of all ages need a high level of scientific litearcy about the uses of the new technologies (Dawson and
Schibeci, 2003) and they need to be able to evaluate critically the potential benefits and risks of scientific advances
(Dawson, 2001). University students are also experience with biotechnological studies in their lessons and as they
are part of the society, in some situations in their life many of them become decision makers related to these issues
as today’s and our future of individuals. Therefore the purpose of this study to determine university students’
attitudes towards biotechnology in terms of faculty and gender variables.

2. Method

The students who comprise the sample includes; 124 preservice science teachers in a four year science teacher
preparation programme which is not include biotechnology course; 34 biology students who are attending a four
year science programme which include biotechnology course; 64 medical students who are attending a six year
medical studies programme which is not include biotechnology course. All of the students at one university in the
Marmara region of Turkey.

For this study a questionnaire developed by Dawson and Schibeci (2003) was administreted to the undergraduate
students to assess their attitudes towards biotechnological applications. Adaptation of the scale was done before used
which was based on Likert scale and included 15 items. The adaptation process of the scale to Turkish included
translation, validity, and reliability studies.

In order to assess the internal consistency of the inventory, Cronbach’s a coefficient was computed. Reliability
coefficients for the scale was found to be 0,81. After application of the scale, data were analyzed using statistical
techniques.

In this study, to check the distribution of this sample, Kolmogorov-Smirnov test was done. The results of this test
indicated that distribution was not different from a normal distribution (Z:1.18; p:0.12). Considering this result
parametric analysis were done for the data analysis. ANOVA test was applied to find the statistically differences
between the faculty groups and t test was applied to find the differences between the gender groups.

3. Results (Findings)

Table 1.The Results of ANOVA Test to Identify the Differences in terms of Faculty Variable

N, X, SD Results of ANOVA Testing
Faculty N X SD Source of variance sSum of df Mean F p
quares square
Education 124 2,1224 ,3822 Between groups 3,686 2 1,84
Biology 34 2,4294 ,3600 Within groups 35,980 219 ,164 11218 00
Medicine 64 2,0281 ,4669 Total 39,666 221 ’ ’

Total 222 2,1423 4237
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As seen in Table 1 an ANOVA test was conducted to determine differences among the faculty of education,
biology and medicine regarding attitudes towards biotechnological applications at the significant level .05. Results
revealed that biology students’ showed more positive attitudes comparing with educational and medical students and
statistically significant differences were found between these groups (F: 11.218; p<.05).

Homogeneity of variances were checked to decide which post hoc test would be chosen. Since the variances were
not found homogeneous (Levene: 3,837; p<.05) Tamhane testing was preferred. The results obtained are presented

in Table 2.
Table 2. The Results of Tamhane Tests

Faculty (I) Faculty (J) Mean gilf]f)erence Esrtr(:)‘r P
Education Biolggy -,3070%* 7,847E-02 ,000
Medicine 9,430E-02 6,239E-02 421
Biology Edugat_ion ,3070% 7,847E-02 ,000
Medicine ,4013* 8,602E-02 ,000
Medicine E(_iucation -9,4302E-02 6,239E-02 421
Biology -,4013* 8,602E-02 ,000

Results of the Tamhane testing revealed statistically significant differences (p<.05) between educational and
biology students and between Science and Medical students as seen in Table 2.

Table 3. The Results of t-Tests to Identify the Differences in terms of Gender Variable

N, }, SD Results of t-Testing
Faculty N X SD Source of Varience Sum of df Mean F P
squares square
Female 93 2.0903 3984 Between groups 287 1 287
Male 89 2.1698 4463 Within groups 32.127 180 178 1.620 20
Total 222 Total 32.414 181

Results of t-tests showed no significant differences (F: 1.620; p>.05) between females and males regarding
attitudes towards biotechnological applications.

To determine differences for each item in terms of faculty variable ANOVA testing was used. As a result of
ANOVA analysis, statistically significant differences (p<.05) were found between the arithmetic means of faculties
for the first, fourth, fifth, sixth, seventh, eighth, ninth, twelfth, fourteenth items in the biotechnological attitude scale
(F1:11,218, F4:6,091, F5:5,417, F:8,294, F7:5,139, F4:4,585, Fo:7,318, F1,:3,368, F14:5,245; p,:.00, p4:.00, ps:.00,
Pe:-00, p7:.00, pg:.01, po:.00, p12:.03, p14:.00).

Homogeneity of variances were checked to decide which post hoc test would be chosen. Since item one, three,
four, six, nine, eleven, thirteen, fourteen were not found homogeneous (Levene;:39,402, Levenes;:4,870,
Levene,;:8,113, Levenes:17,308, Leveney:10,060, Levene,;:5,686, Levene3:6,324, Levene4:7,025; p:.00, p;:.00,
P4:.00, pg:.00, po:.00, pi1:.00, p13:.00, p14:.00) Tamhane testing was preferred. In addition, since item two, give,
seven, ten , twelve, fifteen were found homogencous Scheffe testing was preffered. The results obtained are
presented in Table 4 and Table 5.

Table 4. Results of Tamhane Test

Items Faculty (I) X Faculty (J) I-J Std.Error p
Education 261 iedeine s 0 546E.02 001+

- e I
1 *

Medicine 2250 g 012 T 000

T Bdueaion 217 Niedene PR oaust g
Biology 27941 Education 6.025E-02 1163 920

Medicine .1847 1275 .388
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Medicine 264 G 1547 s i
Education 2.0569 ﬁ?é‘fiﬁe 6 08AE02 151 561

4 Biology 26471 Fducation 5 o4 05
Medicine 2.1250 gi‘;lf)"g;"n 6‘9‘;%5'102 :}gié :ggé*
Education 21301 f/llg(li(l)cgl\rlle s o2 11 968

6 Biology 27647 Nieteine. 6366 1522 000"
Medicine 2081 Hoe e 1522 200+
Education 2.1138 Bioloav o 1996 68

5 Bioln 26765 jdueaton e 1896 000"
Medicine 2.0000 E?;?;;"“ o6 ‘la2s 00+
Education 2.4309 f,}gé‘ffl;e 552 S;g :zlg?g

1 Biology 2335 Vet sty 1703 826
Medicine 21719 G 1519 1703 26
Education 25447 o Ko 1133 00

13 Biology 2.7059 f/ﬁ;ijci?;tiinoen ;2(7)3 %gég 85152
Medicine 2.3750 E?;?;;"“ 10 1563 086
Education 2547 iedieme e 118 e

4 Biolog i a0 163 1
- *

T G

*(p<.05)

Tambhane tests revealed the following statistically significant groups’ (faculty) differences on the scale; related
with item one, between the education and biology students statistically significant difference was found in favor of
biology students (p<.05); related with item four, between the education and biology students statistically significant
difference was found in favor of biology students, and also between the biology and medicine students statistically
significant difference was found in favor of biology students. Related to item six, between the education and biology
students statistically significant was found in favor of biology students and also between the biology and medicine
students significant difference was found in favor of biology students. Related to item nine, between the education
and biology students statistically significant was found in favor of biology students and also between the biology
and medicine students significant difference was found in favor of biology students. Related to iten fourteen,
between the education and medicine students, statistically significant difference was found in favor of educational
students and, between the biology and medicine students statistically significant difference was found in favor of
biology students.

As can be seen in Table 4 no statistically significant differences were found related to item three, eleven and
thirteen in terms of faculty variable (p>.05).

Table 5. Results of Scheffe Tests

Faculty (I) X Faculty (J) (1-J) SD P
: Biologv 3112 1421 1093
Education 23008 Medicine 1154 1130 594
: Education 3112 1421 1093
2 Biology 26176 Medicine 1958 1558 455
. . Education 1154 1130 594
Medicine 24219 Biology 21958 1558 455
5 Education | 8780 Biology 4739 1644 017*

Medicine 9.778E-02 .1307 756
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: :
Science 2359 Medieine S17 1502 07
Medicine AR T 1502 oz
Education L6 e 0 5TAE02 153 e
7 Science 2.0882 Eﬁzﬁ:ﬁ: g;gg ig(s)(l) 88;*
Medicine 15625 E‘f;%a;on OO0 1300 .670693:
Education 1.6667 E/llgcli?cg:ae 2 SeE 1260 '?91739*
8 Science 2m g 4439 1737 010"
Medicine 03U e T 1737 e
Education sl gy B 1383 o1
10 Science 17941 E&ﬁg RS rar 183 993
Medicine 1.8125 E?;%agti,on ?gggg %égg géz*
Education 1.7642 E/llgcli?cg:ae 5 40804 RET %82
2 Science 2m g 3814 160> ot
Medicine 1.7656 E?(;llf:g\l/on _5.(3.4308313_04 % é% ; .(1)A706
Education LSI2 e 2.0060E-02 1162 s34
15 Science 1.8529 E&ﬁg Soas e %
Medicine 15781 Education T L6 e

*(p<.05)

Scheffe tests revealed the following statistically significant groups’ (faculty) differences for each item on the
scale. Related to item five, between the education and biology students statistically significant difference was found
in favor of biology students and also between biology and medicine students statistically significant difference was
found in favor of biology students. Related to item seven, between the education and biology students statistically
significant difference was found in favor of biology students and also, between biology and medicine students
statistically significant difference was found in favor of biology students. Related to item eight, between the
education and biology students statistically significant difference was found in favor of biology students and also,
between the biology and medicine students statistically significant difference was found in favor of biology students.
Related to item twelve, between the education and biology students statistically significant difference was found in
favor of biology students.

As can be shown in Table 5 no statistically differences were found related to item two, ten, fifteen in terms of

gender variable (p>.05)
Table 6. Results of t- Testing

Items Gender N SD X : t-TeSs(;ing .
L e © oo aay S w o0
L e w0 a0 5
S ' R - S o0
S e © om0 o4
S e SR - T A I 50
© e s e oimy 47w 30
7 Female 93 6996 1.5484 082 180 00*

Male 89 9068 1.7978
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f e B w2 w0 o
© e B wme  oua % w0 ov
D e © s qws  MIm o
N e © e apm s 13
2 e ©  sie  iswo 150 8
B e s e s M 150 2
MO e s e aapo LS 13
15 ;f:l‘:le zg :ggﬁ }:gggg -2.130 180 00%

To determine which groups caused differences for each item found in the biotechnology attitude scale, t-test
analysis was applied. t-Tests were revealed that statistically significant differences were found between the
arithmetic means of first, seventh, eighth, ninth, tenth and fifteenth items in the scale regarding gender variables
(F1:31.172, F7:21.669, F5:10.734, Fo:5.895, Fy:15.061, F5:8.371; p;:.00, p7:.00, ps:.00, po:.01, p1o:.00, pi5:.00). In
relation to item seven, eight, nine, ten and fifteen statistically significant differences were found in favor of males.
However, regarding item one, the statistically significant difference was found in favor of females (t;:3.553, t;:-
2.082, t5:-2.685, t9:-.047, t,0:-3.135, t5:-2.130; p;:.00, p7:.00, ps:.00, py:.01, p1o:.00, p15:.00).

As seen in the table (6) no statistically significant differences were found related to item two, three, four, five,
six, eleven, twelve, thirteen and fourteen (p>.05).

4. Discussion

Assessment of the questionnaire indicated that university students’ attitudes towards biotechnological studies
showed discrepancy and context dependence: while there was a broad acceptance of modifying microorganisms in
decomposing waste, and making wine and beer, this approval was low in making human and animal foods. In
addition, there was also a broad approval of modifying human genes for the treatment of diseases. Besides this,
acceptance of the inserting genes into fertilised eggs was found very low acceptance. Surveys by Chen and Raffan
(1999) also examined the teenagers’ attitudes about biotechnology and found that teenagers considered genetic
engineering of plants more acceptable than genetic engineering of food crops and animals. In our study,
modification of animals and plants were found lees acceptable compared with the study of Chen and Raffan (1999).

In regard to faculty variable, statistical significant differences were found between students from different
faculties in terms of the results of the questionnaire and it was found that biology students were particularly
supportive of biotechnological studies compared with science education and medical students. This was an expected
result due to biology students have attended courses related with biotechnological studies. However in a study of
Dawson and Schibeci (2003) no obvious difference was found in the attitudes of students regardless of whether or
not they have studied biotechnology.

Although it was found that biology students had more positive attitudes compared to other faculty students, they
had less acceptable attitudes towards the genetic modification of animals to increase the quality of food and
inserting genes from humans into the fertilised eggs of mamals

The results of this study indicated that biology students were more accepting of the genetic modification of
microorganisms and genetic modification of plants to improve the quality and altering the genes in an embryo to
treat the genetic disease comparing to education and medicine students. On the other hand, medicine students were
less accepting of genetic modification in microorganisms, plants and animals for producing human foods comparing
with other applications of biotechnology. This result considered that human health was taken into consideration by
medicine students more than other students.

In regard to gender variable, results showed that, in general, no statistically significant was found between males’
and females’ attitudes towards biotechnological applications. However analysis of each item determined that males
were more accepting of altering genes in fruits to improve taste, altering genes in tomatoes to make them ripen more
slowly and have longer shelf life, and to provide pesticide resistance interting genes from microorganisms into
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crops. In contrast, it was found that females were more accepting of genetic modification of microorganisms.
Studies also indicated average scores for acceptibility of genetic manipulation and it was found that males had
higher scores for accepting genetic manipulation of animals in a laboratory than females (Kitto et al., 2003).

In conclusion, considering the results of this study, it can be suggested that, students’ interests in biotechnology
should be supported with courses including biotechnological applications but the aim of these courses is not to
change students’ attitudes. As mentioned Dawson and Schibeci (2003) it is important for students to develop an
increases awareness, tolerance and respect for a diversity of views, in aiming for science for citizenship, therefore
the aim of these courses should be to educate scientifically literate students.
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