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Abstract
Public acceptance of genetic modification (GM) technologies may be essential to their contin-
ued development, yet few studies have investigated the manner in which demographic and edu-
cational factors predict support for GM research. The current study examined attitudes toward 
animal research and GM in ~400 university undergraduates enrolled in introductory or upper-
level psychology courses with material on animal experimentation. Results revealed that men 
were more accepting of animal and GM research than were women. Enrollment in upper-level 
psychology classes that addressed specific topics in animal research did not directly predict sup-
port for GM research, but such enrollment was associated with increased endorsement of the 
validity of animal research, which then contributed to acceptance of GM scenarios. The current 
findings highlight the impact of educational variables on support for animal research, which may 
then influence attitudes toward GM research.
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Animal testing for research purposes remains a controversial topic, and the 
expanded use of genetic modification (GM) technologies in the past decade 
has contributed an additional facet to the debate (Almond, 2000). Protests 
against the use of animals as experimental subjects are not new; the antivivi-
sectionist movement has been active in Europe for more than 200 years and in 
the United States for at least 100 years (Rupke, 1987). More recently, the rise 
in biomedical experimentation involving GM for medical and agriculture 
applications has fueled research investigating acceptance of, and support for, 
this developing technology (Knight, 2009; Fisher, Small, Roth, Mallon, & 
Jerebine, 2005; Macnaghten, 2004; Hallman, Adelaja, & Schilling, 2003; 
Appleby, 1999). However, little information exists regarding the relationship 
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between attitudes toward animal research in general and attitudes toward GM, 
or the manner in which participant variables, such as gender and educational 
experience, which have been shown to influence attitudes toward animal 
research, generalize to the issue of GM.

The growth of animal rights activism has resulted in a diverse literature 
delineating attitudes toward the use of animals in research and concern over 
animal rights and welfare in both laypeople and in groups ranging from psy-
chologists to animal rights activists (Knight, Vrij, Bard, & Brandon, 2009; 
Plous, 1996a; Plous, 1996b; Broida, Tingley, Kimball, & Miele, 1993; Plous, 
1991). In particular, research in university students has shown that factors 
such as gender (Hagelin, Hau, & Carlsson, 1999; Eldridge & Gluck, 1996; 
Broida, Tingley, Kimball, & Miele, 1993; Furnham & Heyes, 1993; Gallup & 
Beckstead, 1988), political affiliation (Eldridge & Gluck, 1996; Furnham & 
Heyes, 1993), previous and current contact with animals (Furnham & Heyes, 
1993), diet (Broida et al., 1993), and college major (Hagelin et al., 1999; 
Hutchins & Armstrong, 1994; Gallup & Beckstead,1988) may contribute to 
students’ perspectives on animal research.

Educational experiences that contribute to increased knowledge of animal 
research have been shown to correlate with attitudes toward animal research 
in some studies (Hagelin et al., 1999; Vigorito, 1996; Compton, Dietrich, 
Smith, & Johnson, 1995; Furnham & Heyes, 1993) but not others (Plous, 
1996b; Broida et al., 1993). Individuals with less education and those in lower 
income categories report greater concern with animal welfare (Kendall, Lobao, 
& Sharp, 2006; Uyeki & Holland, 2000; Peek, Dunham, & Dietz, 1997). 
Among college students, those in the natural sciences, law, and engineering 
report greater acceptance of animal research than do students in education or 
the arts and humanities (Hagelin et al., 1999; Hutchins & Armstrong, 1994; 
Gallup & Beckstead, 1988). However, it is difficult to determine whether dis-
parities across college majors result from self-selection by students who are 
opposed to animal research into majors in which such research is not para-
mount or from the lack of experience with animal research in some majors.

Lau and Cheney (1997) concluded that undergraduates are generally unin-
formed about the care and use of laboratory animals as well as the laws and 
policies governing animal use, which suggests that opposition to animal 
research may stem, in part, from misunderstandings regarding animal welfare 
and care. In fact, course work involving knowledge of animal experimenta-
tion, such as advanced medical education, is associated with approval of the 
use of animals in research (Hagelin et al., 1999) and a positive association has 
been reported between the number of laboratory science classes attended in 
high school and later support for animal research (Pifer, 1996). Within the 
discipline of psychology, introductory students report more concern about the 
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treatment of nonhuman animals in research than do students who have 
declared psychology majors, suggesting that repeated exposure to nonhuman 
animal research in psychology may change attitudes toward such research 
(Hagelin et al., 1999; Vigorito, 1996). In fact, 80% of American Psychologi-
cal Association members residing in the United States support the use of ani-
mals in psychological research (Plous, 1996a).

People often hold different views toward different types of animal use 
(Knight, Nunkoosing, Vrij, & Cherryman, 2003; Millet & Locke, 1992; 
Plous, 1991), and GM in plants and animals represents a form of animal 
use that may be considered distinct from traditional animal experimentation. 
GM foods have not been well received in Europe but have not faced back-
lash from American consumers, perhaps, in part, because of low awareness or 
understanding of GM in the United States (Knight, 2009; Hallman, et al., 
2003). While concern may exist with regard to potential health risks related 
to GM as well as ethical, environmental, and moral issues (Knight, 2009), the 
limited understanding of genetic engineering principles suggests that a public 
equipped with a stronger science education might be better able to interpret 
such issues and determine its own position toward controversies in the field 
(Millet & Lock, 1992).

Previous studies investigating attitudes toward GM have often utilized qual-
itative methodologies (Knight, 2009; Macnaughten, 2004; Bredahl, 1999), 
revealing a wide range of attitudes that vary depending upon factors such 
as perceived risk of GM technologies as well as participants’ moral and reli-
gious beliefs. The success of GM research and application is contingent upon 
public acceptance, underscoring the importance of a better understanding of 
the variables that influence attitudes toward GM. The current study therefore 
examined the following hypotheses:

1.  It was hypothesized that ratings for animal research and for GM would 
consist of distinct underlying themes consistent with previous analyses 
showing that proresearch attitudes can be distinguished from statements 
pertaining to animal protection or feelings (Furnham, McManus, & Scott, 
2003; Eldridge & Gluck, 1996; Vigorito, 1996) and that support for GM 
varies depending upon the animal species under consideration (Knight, 
2009; Taylor & Signal, 2009; Knight et al., 2003) and the area of use (e.g., 
support for GM for medical purposes is higher than that for agricultural 
applications; Urban & Pfenning, 2000).

2.  It was hypothesized that general attitudes toward the use of animals in 
research would predict support for GM research and that participant vari-
ables (e.g., gender or religious affiliation) shown to influence attitudes 
toward animal research would also predict support for GM.
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3.  Finally, because it has been suggested that ignorance of the facts may play 
a large part in the public’s stand against animal experimentation (Hallman 
et al., 2003; Loeb & Hendee, 1989), the current study examined the 
ability of specific upper-level psychology courses to alter attitudes toward 
animal experimentation and GM.

Method

Participants

Undergraduate university students in introductory (109 women, 43 men; 
Age: M = 20.9, SD = 5.4 yr) and upper-level (178 women, 61 men; Age: M = 
24.9, SD = 6.4 yr) psychology courses from diverse self-reported ethnic back-
grounds (33% White/Caucasian, 27% Asian/Pacific Islander, 16% Hispanic/
Latin American, 11% Black/African-American, 13% Other/Not reported) 
volunteered to participate. Participant demographic information was also col-
lected on political orientation (54.9% Democrat, 17.6% Independent, 13.9% 
Republican, 13.6% Other), childhood environment (49% Suburban, 40.2% 
Urban, 10.7% Rural), dietary preference (75.5% Nonvegetarian, 16.1% 
Semivegetarian, 5.0% Vegetarian, 0.7% Vegan), and number of completed 
college and university-level biology courses (78% one or more; 22% none), 
and religious affiliation (27.6% Catholic, 27.3% Christian, 17.4% Other, 
7.5% Agnostic, 6.8% Buddhist, 5.5% Atheist, 3.6% Muslim, 3.1% Baptist). 
Several specific categories of Christian religious affiliations were provided to 
participants because of the large numbers of those congregations in the local 
community. All procedures were approved by the California State University–
East Bay Institutional Review Board. Participation was voluntary and respon-
dents were free to withdraw or terminate participation without penalty.

Materials and Procedure

Animals in Research survey (AR). Eighteen statements were preceded by the 
introductory text: “The following statements concern the use of animals in 
research. Please indicate how you feel about each statement. There are no right 
or wrong answers.” Items were scored on a five-point Likert-type response for-
mat (1 = strongly disagree; 5 = strongly agree). Fourteen of the eighteen items 
were selected from the Animal Research Questionnaire developed by Eldridge 
and Gluck (1996); seven items from the Pro-Animal Research subscale and 
seven from the Animal Protection subscale (unstandardized α coefficients of 
0.87 and 0.90, respectively; Eldridge & Gluck, 1996). Items were selected 
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for inclusion in the current study based on the strength of factor loadings to 
the distinct subscales as reported by Eldridge and Gluck (1996). Additional 
items on animal testing of consumer products were adapted from Furnham 
et al. (2003). Although no reliability measures were previously reported for 
these items, they were included in the current survey because they address 
commercial aspects of animal research that might be relevant to business mod-
els involving GM. Based on previously reported factor loadings and those 
obtained in the current study, four items were eventually reverse-coded for 
calculation of factor sum scores.

Genetic Modification survey (GM). The survey began with a brief overview 
of genetic engineering and GM:

Scientists possess the skill to alter the genetic make-up of plants and animals. Genetic 
engineering can involve transferring a gene from one species into another. Through 
this process, it may be possible to produce animals and plants with altered genes. The 
following statements concern possible future applications of genetic modification. 
Please indicate how you feel about scientists producing the following . . .

Twelve scenarios were then scored on a five-point Likert-type response format 
(1 = strongly disagree; 5 = strongly agree). Eight of the items were selected 
from a qualitative study by Macnaghten (2004). Additional scenarios were 
constructed by the authors.

Over three sequential academic quarters, surveys were distributed in classes 
thirty minutes prior to the end of the lecture on the last day of the quarter, and 
participants were asked to complete the survey in the classroom. Those stu-
dents not wishing to participate were asked to remain quietly seated until the 
end of the class period. Introductory psychology courses and upper-level psy-
chology courses with material on animal experimentation were chosen for 
sampling, including Physiological Psychology, Learning, Heredity and Behav-
ior, and Research Laboratory; only Heredity and Behavior included in-depth 
coverage of genetic engineering and GM. To avoid duplicate samples, students 
were asked not to complete a survey if they had already done so in a previous 
class or quarter. Surveys included a section for demographic information and 
then presented, in counterbalanced order, the AR and GM surveys.

Data Analysis

Following separate exploratory principal component analyses of the two sur-
veys and subsequent reverse-scoring of negative loading survey items, the sum 
of the scores within each factor was analyzed by stepwise multiple regression 
to determine the extent to which variance in each factor was  significantly 
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 predicted by participant variables (i.e., age, gender, religious affiliation 
[denominational vs. atheist/agnostic], dietary preference [nonvegetarian vs. 
semivegetarian/vegetarian/vegan], ethnicity [Caucasian vs. non-Caucasian/
other], biology classes [none vs. one or more], and childhood environment 
[urban/suburban vs. rural]). Previous research has documented that political 
leanings (right wing vs. left wing) correlate significantly with students’ beliefs 
about animal experimentation (Furnham & Heyes, 1993), but the large per-
centage of participants identifying themselves as politically independent or 
other (30%) and the small sample of self-identified Republicans (13.9%) in 
the current sample limited the ability to include political orientation in the 
multiple regression analyses.

To examine the a priori hypothesis (Hypothesis 2) that attitudes toward 
animal research would predict support for GM, multiple regression analyses of 
GM factors included the two factors identified in the analysis of the AR survey 
as predictor variables. For each regression analysis, data were screened for out-
liers, and examination of residual scatterplots confirmed the lack of systematic 
differential patterns or clusters of points, indicating that the assumptions of 
linearity, normality, and homoscedasticity were tenable for the data sets ana-
lyzed (Tabachnick & Fidell, 1996). Tolerance statistics exceeded 0.79 for all 
variables included in the analyses. Lastly, overall sample sizes across regressions 
(≥ 380) were larger than the subject size to predictor variable ratios suggested 
by both Stevens (2001) and Tabachnick and Fidell (1996).

Results

Hypothesis 1: Identification of Underlying Themes via Factor Analyses of the 
AR and GM Surveys

Tables 1 and 2 show the means and standard deviations obtained in the cur-
rent sample for AR survey items, while Tables 3 and 4 show the means and 
standard deviations for GM survey items. In the AR survey, the highest agree-
ment occurred for items regarding animal rights and welfare, whereas partici-
pants, on average, disagreed with items stating that animal research was invalid 
or unjustified. In the GM survey, scenarios relating to both bug-resistant 
plants and mosquitoes that cannot transmit disease garnered the highest sup-
port, whereas scenarios relating to either cats with reduced hunting instincts 
or faster-growing farm animals and fish yielded the lowest support.

An exploratory principle component analysis with varimax rotation was 
conducted to determine the structure of the 18 AR items. Four factors, pre-
sented in Tables 1 and 2, emerged with Eigenvalues of 1.0 or above. The first 
factor, which accounted for 27.7% of the variance, had five items loaded at 
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Table 1. Means (1 = Strongly Disagree, 5 = Strongly Agree), Standard 
Deviations, Factor Loadings and Eigenvalues for Exploratory Factor 
Analysis of Animals in Research Survey Items. Marked Items (†) Were 

Later Reverse-Coded for Factor Sum Calculations

M SD Loading

Factor 1: Validity of Animal Research 
(VALIDITY). Eigenvalue (Variance) = 5.0 
(27.7%).

The use of animals in research has little or no 
influence on problems confronting people. 
(Q1)†a

2.1 1.0 −.64

The use of animals in biomedical research 
 cannot be justified and should be stopped. 
(Q8)†a

2.3 0.9 −.61

Most psychological research done on animals is 
invalid and unnecessary. (Q6)†a

2.2 0.9 −.57

Most biomedical breakthroughs are a conse-
quence of using animals in research. (Q5)a

3.7 0.8 .50

Surgical procedures and experimental drugs 
should be tested on animals before they are 
used on people. (Q3)a

3.4 1.1 .46

Factor 2: Concern for Animal Rights and 
Welfare (WELFARE). Eigenvalue (Variance) = 
1.7 (9.4%).

I am very concerned about pain and suffering 
in animals. (Q2)a

3.9 1.0 −.72

Human and animal lives are equally valuable. 
(Q13)a

3.3 1.3 −.59

I would buy a nonmedical product that I knew 
was tested on animals. (Q15)†b

2.9 1.1 .55

I have seriously considered becoming a vegetar-
ian in an effort to save animal lives. (Q4)a

2.1 1.2 −.55

Information about animal testing should be 
included on all product labels. (Q18)b

4.2 0.9 −.47

Alternatives to animals should be used even if 
they are less effective than animal models. 
(Q11)a

3.0 1.0 −.46

Notes. aItem from Eldridge and Gluck (1996). bItem adapted from Furnham 
et al. (2003).
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0.40 or above. Factor 1 was interpreted as agreement with validity of animal 
research (VALIDITY). To calculate the factor score, three of the five items 
were reverse-coded because of negative loadings and, thereafter, higher scores 
on Factor 1 were interpreted as greater agreement with the validity of animal 
research with Cronbach’s α = 0.66. The second factor, which accounted for 
9.4% of the variance, consisted of six statements pertaining to animal rights 

Table 2. Means (1 = Strongly Disagree, 5 = Strongly Agree), Standard 
Deviations, Factor Loadings, and Eigenvalues for Exploratory Factor 

Analysis of Animals in Research Survey Items without Clear Themes

M SD Loading

Factor 3 (no clear theme). Eigenvalue 
(Variance) = 1.1 (6.3%).

It is acceptable to use a person who volunteers 
to be used for research instead of an animal. 
(Q17)b

3.6 1.1 .80

Factor 4 (no clear theme). Eigenvalue 
(Variance) = 1.0 (5.7%).

Curiosity about animal behavior or biology is 
 justification for using animals in research. (Q7)a

3.0 1.0 .72

The use of animals in research is essential to 
improving human health and life quality. (Q9)a

3.8 0.9 .67

Animals should be used in biomedical research 
even when a solution or cure seems very 
remote. (Q10)a

3.1 1.1 .60

People who want to limit the use of animals in 
research are a threat to science and medicine. 
(Q14)a

2.7 1.0 .57

If a new brand of eyedrops with unknown side 
effects came on the market, I would want it 
tested on animals to save myself possible pain. 
(Q16)b

3.2 1.2 .52

Animals held in city pounds or animal shelters 
should be used in biomedical research if they 
are to be euthanized by the pounds or shelters. 
(Q12)a

3.1 1.2 .47

Notes. aItem from Eldridge and Gluck (1996). bItem adapted from Furnham 
et al. (2003).
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and welfare (WELFARE). To calculate the factor score, one item was reverse-
coded, and higher scores on Factor 2 were interpreted as reflecting greater 
concern for animal rights and welfare with Cronbach’s α = 0.66. The third 
factor consisted of one item and accounted for 6.3% of the variance, while a 
fourth factor consisted of six items and accounted for only 5.7% of the vari-
ance. Because the third and fourth factors accounted for smaller proportions 
of the variance and were difficult to associate with cohesive, underlying themes, 
further analyses were only conducted on Factor 1-VALIDITY and Factor 
2-WELFARE.

For the GM survey, exploratory principle component analysis with varimax 
rotation of the 12 items yielded two factors with Eigenvalues greater than 1.0. 
As presented in Table 3, Factor 1 made up 43.3% of the variance and con-
sisted of nine items with loadings greater than 0.40. Those items concerned 
GM applications across diverse agriculture, pets, or pests areas (GM GEN-
ERAL) with Cronbach’s α = 0.86. As presented in Table 4, Factor 2 made up 
10.1% of the total variance and consisted of three items concerning scenarios 
related to treating human and animal disease states (GM TREATMENT) 
with Cronbach’s α = 0.71.

Table 3. Means (1 = Strongly Disagree, 5 = Strongly Agree), Standard 
Deviations, Factor Loadings, and Eigenvalues for Exploratory Factor 

Analysis of Genetic Modification Survey Items

M SD Loading

Factor 1: Animal-Specific GM (GM 
GENERAL). Eigenvalue (Variance) = 5.2 
(43.3%).

Cats and dogs that do not cause human 
allergies (Q6)c

2.5 1.2 .78

Faster-growing farm animals and faster-
 growing fish (Q4)c

2.3 1.1 .77

Cats that have their hunting instincts 
reduced or removed (Q7)c

1.9 1.0 .73

Farm animals with reduced awareness 
to make them less distracted by farm 
 conditions (Q5)c

2.4 1.1 .69

Cows that produce milk with lower 
 cholesterol and enhanced nutrients (Q3)c

2.8 1.2 .65

Sheep or cows that make pharmaceutical 
products in their milk (Q9)c

2.4 1.1 .63

Bug-resistant plants in order to minimize the 
use of pesticides (Q1)

3.5 1.2 .51
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Table 3 (cont.)

M SD Loading

Factor 1: Animal-Specific GM (GM 
GENERAL). Eigenvalue (Variance) = 5.2 
(43.3%).

Genetically modified animals (Q2) 2.4 1.0 .50
Mosquitoes that cannot transmit diseases such 

as malaria or West Nile that are bred to 
replace wild mosquito populations (Q8)c

3.6 1.3 .42

Note. cItem adapted from Macnaughten (2004).

Table 4. Means (1 = Strongly Disagree, 5 = Strongly Agree), Standard 
Deviations, Factor Loadings, and Eigenvalues for Exploratory Factor 

Analysis of Genetic Modification Survey Items (Continued)

M SD Loading

Factor 2: Human Treatment GM (GM 
TREATMENT). Eigenvalue (Variance) = 
1.2 (10.1%).

Pigs that are bred to produce organs, such 
as hearts, that can be transplanted into 
humans (Q10)c

2.8 1.2 .79

Mice with behavioral problems or brain dis-
eases, such as Alzheimer’s or Parkinson’s, 
in order to test pharmaceutical treatments 
for humans (Q11)

3.1 1.2 .79

Animals resistant to disease in order to mini-
mize the use of antibiotics or vaccines 
(Q12)

3.0 1.1 .60

Note. cItem from Macnaughten (2004).

Hypothesis 2: Participant Variables as Predictors of AR and GM Factor Scores in 
Multiple Regression Analyses

Stepwise multiple regressions were conducted to determine which participant 
variables (age, gender, religious affiliation, psychology course level, biology 
course work, childhood environment, and dietary preference) were predictors 
for the sum of scores on the factors identified in the AR and GM surveys. For 



 
 K. I. Gabriel et al. / Society & Animals 20 (2012) 381-400 391

the AR survey factor of VALIDITY, regression results indicated an overall 
model of four predictors (psychology course level, gender, ethnicity, and biol-
ogy course work) that significantly predicted VALIDITY scores, R2 = 0.13, 
R2

adj = 0.12, F(4, 362) = 13.33, p < 0.001. This model accounted for 12% of 
the variance in VALIDITY scores. Higher scores on VALIDITY, reflecting 
greater proresearch attitudes, were associated with enrollment in upper-level 
psychology courses and biology course work, male gender, and Caucasian 
ethnicity. Regression results for the AR factor of WELFARE indicated an 
overall model with four predictors (gender, dietary preference, religious affili-
ation, and psychology course level), R2 = 0.16, R2

adj = 0.15, F(4, 362) = 16.62, 
p < 0.001. This model accounted for 15% of the variance in WELFARE 
scores, with women, those with vegetarian-leaning dietary preferences, those 
enrolled in introductory psychology courses, and atheists/agnostics offering 
more support for animal rights and welfare. Table 5 presents a summary of the 
coefficients for the two regression models as well as bivariate and partial cor-
relation coefficients between each predictor and each dependent variable.

Table 5. Stepwise Multiple Regression Analyses Predicting Factor Scores 
on the Animals in Research Survey from Psychology Course Level,  Biology 
Course Enrollment, Gender, Ethnicity, Religious Affiliation, Dietary 

Preference, Childhood Environment, and Age

B β t Bivariate r Partial r

Animals in Research Factor 1: VALIDITY

Predictors

Psychology Course 
Level

1.683 0.256 4.45** 0.313 0.229

Gender 0.831 0.118 2.39* 0.091 0.125
Ethnicity −0.662 −0.102 −2.06* −0.111 −0.108
Biology Course Work 0.819 0.114 1.98* 0.240 0.104

Animals in Research Factor 2: WELFARE

Predictors
Gender −2.387 −0.263 −5.41** −0.268 −0.275
Dietary Preference 2.130 0.223 4.58** 0.242 0.235
Religious Affiliation 1.248 0.154 3.17** 0.144 0.165
Psychology Course 

Level
−0.905 −0.106 −2.19* −0.094 −0.115

Notes: *Indicates p < 0.05. **Indicates p < 0.01.



 
392 K. I. Gabriel et al. / Society & Animals 20 (2012) 381-400

Stepwise multiple regressions were also conducted to identify participant vari-
ables that predicted the sum of scores on the two GM factors (GM GENERAL, 
GM TREATMENT). As the authors hypothesized that attitudes toward the 
use of animals in research would contribute to support for GM research 
(Hypothesis 2), scores on the two AR factors, VALIDITY and WELFARE 
were included as predictors in the regression analyses of GM GENERAL and 
GM TREATMENT. Regression results from the analysis of GM GENERAL 
revealed an overall model with five predictors (gender, ethnicity, VALIDITY, 
age, and dietary preference) that significantly predicted variance for the GM 
GENERAL score, R2 = 0.14, R2

adj = 0.12, F(5, 362) = 11.24, p < 0.001. This 
model accounted for 12% of the variance in GM GENERAL scores with 
men, self-identified non-Caucasians, higher VALIDITY scores, younger age, 
and nonvegetarian dietary preference associated with greater support for GM 
GENERAL scenarios. For GM TREATMENT, regression results revealed 
a model with only two significant predictors (VALIDITY and gender) that 
accounted for 22% of the variance in GM TREATMENT scores, R2 = 0.23, 
R2

adj = 0.22, F(2, 362) = 52.51, p < 0.001. Men and those with higher VALID-
ITY scores were more likely to support genetic technologies as they relate to 
treating human and animal disease (GM TREATMENT). Table 6 presents 
a summary of the coefficients for the regression models for the GM survey 
factors as well as bivariate and partial correlation coefficients between each 
predictor and each dependent variable.

Hypothesis 3: Effects of Specific Upper-Level Psychology Course Work

As noted, although the upper-level psychology courses from which partici-
pants were sampled all included topics on animal experimentation, only one 
(Heredity and Behavior) addressed GM principles in depth. Therefore, sepa-
rate one-way ANOVAs for the factor of course (Physiological Psychology, 
Learning, Heredity and Behavior, and Research Laboratory) were conducted 
to determine whether any particular upper-level course produced significantly 
different ratings on the four factors identified from the surveys. Means and 
standard deviations for the sums of the four factors for each upper-level course 
are presented in Table 7. Despite large differences in sample sizes across courses 
(Physiological Psychology: n = 135; Learning: n = 59; Heredity and Behavior: 
n = 29; Research Laboratory: n = 16), Levene’s Test of Equality for each 
ANOVA was nonsignificant, supporting homogeneity of variances for each of 
the four factors examined. There were no effects of specific upper-level psy-
chology courses on VALIDITY, WELFARE, or GM GENERAL scores. A 
marginal effect of course was work identified for GM TREATMENT, F(3, 
239) = 2.34, p = 0.07; however, a Tukey post-hoc comparison revealed no dif-
ferences between the courses.
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Table 7. Means and Standard Deviations for the Sums of the Four 
Factors within Each of the Upper-Level Psychology Courses

GM GM

VALIDITY WELFARE GENERAL TREATMENT

Course M SD M SD M SD M SD

Physiological 
Psychology

19.5 3.1 19.5 4.1 24.0 7.2 9.5 3.0

Learning 18.7 3.4 18.8 4.0 22.3 6.6 8.5 2.9
Heredity and 

Behavior
19.2 2.7 19.5 4.1 25.3 6.9 9.9 2.7

Research 
Laboratory

19.8 3.1 18.6 2.9 22.9 7.8 8.8 3.0

Table 6. Stepwise Multiple Regression Analyses Predicting Factor Scores 
on the Genetic Modification Survey from Psychology Course Level, 
 Biology Course Enrollment, Gender, Ethnicity, Religious Affiliation, 
Dietary Preference, Childhood Environment, Age, and VALIDITY and 

WELFARE Factors Scores from the Animals in Research Survey

B β t Bivariate r Partial r

Genetic Modification Factor 1: GM GENERAL

Predictors
Gender 3.395 0.216 4.34** 0.252 0.224
Ethnicity 2.420 0.166 3.33** 0.170 0.174
VALIDITY 0.348 0.155 3.07** 0.142 0.161
Age −0.149 −0.136 −2.72** −0.142 −0.142
Dietary Preference −1.653 −0.100 −2.02* −0.123 −0.099

Genetic Modification Factor 2: GM TREATMENT

Predictors
VALIDITY 0.374 0.406 8.71** 0.425 0.417
Gender 1.381 0.214 4.59** 0.251 0.235

Notes. *Indicates p < 0.05. **Indicates p < 0.01.
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Discussion

The current research sought, in part, to replicate previous findings that atti-
tudes toward animals in research and GM technologies are comprised of dis-
tinct, underlying themes (Knight, 2009; Taylor & Signal, 2009; Furnham 
et al., 2003; Knight et al., 2003; Urban & Pfenning, 2000; Eldridge & Gluck, 
1996; Vigorito, 1996). In particular, it was expected that two principal factors 
would emerge from assessment of attitudes toward animal research: 1) prore-
search attitudes toward the application and validity of animal research; and 
2) general feelings regarding animal protection and welfare. Not only were 
such themes identified in the current sample but attitudes toward GM appli-
cations were also shown to consist of distinct factors: 1) general applications 
of GM; and 2) GM related to the treatment of disease. As hypothesized, edu-
cational variables such as upper-level psychology and biology course work pre-
dicted support for the validity of animal research, whereas concern about 
animal welfare was associated with participant variables such as dietary prefer-
ence and religious affiliation. Demographic variables such as gender and eth-
nicity also predicted attitudes toward animal research and GM but, significantly, 
support for the validity of animal research contributed to greater acceptance of 
general and treatment-related GM scenarios, while specific upper-level courses 
on GM did not differentially alter support for GM.

Based upon average item ratings from the AR survey, those sampled agreed 
with proresearch statements regarding the validity of animal research while also 
expressing concern for animal pain and suffering. Eldridge and Gluck (1996) 
reported a negative correlation between items in their proanimal research and 
animal protection subscales, with men more consistently endorsing prore-
search items and women supporting animal protection. Consistent with those 
findings, gender in the current sample positively predicted VALIDITY scores 
but negatively predicted WELFARE scores (i.e., men more strongly endorsed 
VALIDITY items whereas women endorsed WELFARE items). Such parallels 
with Eldridge and Gluck (1996) were observed despite the use of abbreviated 
versions of their subscales and the inclusion of new items focused on com-
mercial aspects of animal research. The repeated identification of proanimal 
protection and proresearch themes despite procedural variations across studies 
(Furnham et al., 2003; Eldridge & Gluck, 1996) suggests that both factors 
contribute to public attitudes toward animal research. The current research 
also indicates that individuals may respond differently to distinct applications 
of GM technologies, offering further support for the conclusion that attitudes 
to animal experimentation are multi, rather than unidimensional (Furnham 
& Heyes, 1993).
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Of interest to the current work were those educational and participant vari-
ables that might predict acceptance for either animal research or GM tech-
nologies. In particular, enrollment in upper-level psychology courses and in 
biology courses predicted increased support for the validity of animal research 
that was then associated with more acceptance of GM scenarios. Overall, these 
results are consistent with previous research demonstrating that students who 
are psychology majors are more accepting of animal research than students in 
introductory psychology courses (Vigorito, 1996) and that those with no 
background in psychology or biology are more likely to express concern about 
animal research (Hagelin et al., 1999). In addition, Furnham and Heyes 
(1993) found that students with a limited knowledge of biology were more 
likely to believe, incorrectly, that the laws in the United Kingdom allow inad-
equately trained and supervised researchers to oversee painful treatments on 
animals, suggesting that acceptance of animal research may, in part, be depen-
dent upon accurate knowledge regarding ethical and legal responsibilities and 
requirements. Although science education has not always been shown to influ-
ence views of animal research (Furnham et al., 2003), the current findings 
indicate that information on animal experimentation provided in classroom 
settings can contribute to enhanced agreement with the validity of animal 
research, and through that, acceptance of GM technologies.

Gender had the broadest overall association with the factors identified in 
the current surveys, with women reporting less acceptance of the validity of 
animal research, more concern with animal rights and welfare, and less sup-
port for GM research than did men. These findings are consistent with previ-
ous reports that women are less accepting of animal research than men 
(Furnham et al., 2003; Hagelin, Carlsson, & Hau, 2003; Hagelin et al., 1999; 
Kruse, 1999; Hutchins & Armstrong, 1994; Furnham & Heyes, 1993; Gal-
lup & Beckstead, 1988) even among animal science faculty in the United 
States (Heleski, Mertig, & Zanella, 2004). Women typically report more con-
cern with animal pain and suffering than do men (Gallup & Beckstead, 1988) 
and are more likely to believe that nonhuman animal and human lives are 
equally valuable (Eldridge & Gluck, 1996). In contrast, more men than 
women agree that animal research plays a significant role in the treatment of 
disease (Hagelin et al., 1999; Eldridge & Gluck, 1996), report less support for 
less effective alternatives to animal research (Eldridge & Gluck, 1996), and 
show more support for GM in a German sample (Christoph, Bruhn, & 
Roosen, 2008).

That women showed more concern for animal welfare in the current sample 
may have, in turn, contributed to the finding that self-identified vegans, veg-
etarians, or semivegetarians were more concerned with the rights and welfare 
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of animals and less accepting of general GM scenarios. People who are veg-
etarians are more likely than nonvegetarians to be against animal experimen-
tation and have lower acceptance of the use of animals in research (Kendall, 
Lobao, & Sharp, 2006; Furnham et al., 2003; Broida et al., 1993; Furnham 
& Heyes, 1993), and a previous finding that women outnumber men on veg-
etarianism (Hagelin et al., 1999) was replicated in the current sample (79% of 
those reporting a vegetarian-leaning dietary preference were women). How-
ever, while gender disparity may have contributed to the association between 
dietary preference and concern for animal welfare, the current findings indi-
cate that educational variations can contribute to a greater acceptance of the 
validity of animal research even in those classes with gender disparity (i.e., 
introductory psychology courses were 28% male; upper-level psychology 
courses were 23% male).

Reporting a religious affiliation was associated with decreased concern for 
animal welfare when compared to those self-identifying as atheist or agnostic. 
Such findings are consistent with previous research in that adherence to tradi-
tional Judeo-Christian religious views has been associated with lower levels of 
support for animal rights or protection (Peek et al., 1997; Eldridge & Gluck, 
1996), perhaps, in part, because of a belief structure that supports human 
dominion over all other creatures. More frequent church attendance has also 
been shown to decrease advocacy for the moral rights of animals and increase 
approval of medical testing on animals (Kruse, 1999; Peek et al., 1997). In 
contrast, nonreligious persons, as well as individuals in non-Judeo-Christian 
theologies such as Buddhism, tend to be against the use of animals for testing 
nonmedical products and more concerned about animal protection (Furnham 
et al., 2003; Eldridge & Gluck, 1996).

Surprisingly, given that concerns about GM can stem from religious beliefs 
that humans should not be interfering with nature (Almond, 2000), religious 
affiliation did not influence the acceptance of GM scenarios in the current 
study. In part, this may be due to the types of scenarios depicted. The current 
study did not include detailed scenarios involving the insertion of animal 
genes into plants, nor did it include animal species similar to humans, both of 
which have been shown to result in lower support for GM (Knight, 2009; 
Knight et al., 2003). In fact, consistent with work by Taylor and Signal (2009), 
the highest support for GM scenarios in the current study was for items relat-
ing to pests and plants, while the lowest was for pets. Thus, differences among 
scenarios may play a substantial role in influencing attitudes toward, and 
acceptance of, GM—a conclusion previously drawn with regard to attitudes 
toward animal use in research in general (Henry & Pulcino, 2009). The man-
ner in which GM research is presented could, therefore, play an important 



 
 K. I. Gabriel et al. / Society & Animals 20 (2012) 381-400 397

role in its acceptance by distinct populations, a likelihood further supported 
by the current data showing that participant variables such as ethnicity, dietary 
preference, and age predicted responses to GM GENERAL but not GM 
TREATMENT scenarios.

In some respects GM issues may be distinguished from more general 
debates about animal experimentation because genetic engineering raises the 
question of how animal species should be treated as a whole, rather than how 
individual research animals should be treated. Clearly, as demonstrated by 
the current findings, the ultimate applications of GM technologies are also 
an essential component influencing agreement with such species modifica-
tion. Previous research has shown that applications of human genetics with 
regard to vaccines, prenatal and medical diagnostics, and gene therapy are 
viewed largely positively in Germany (Urban & Pfenning, 2000), and it has 
been proposed that public opinion may be swayed if biotechnology products 
are perceived as providing consumer health benefits (Nelson, 2001). In the 
current study, participants distinguished between GM in general and GM 
for disease treatment to such a degree that dietary preference, a participant 
variable that strongly influenced WELFARE and GM GENERAL scores, did 
not predict GM TREATMENT scores. In contrast, VALIDITY and gender 
positively influenced the acceptance of GM technologies, regardless of theme. 
Because attitudes toward animal research may be malleable (unlike gender), 
promoting greater acceptance of the validity of animal research may be an 
essential step in enhancing public opinion of GM technologies, regardless of 
its application.

There are several notable limitations in the current study. First and fore-
most, measures of internal consistency for the two AR subfactors were lower 
than those reported in Eldridge and Gluck (1996), likely because of the 
reduced number of items or the inclusion of commercially relevant animal 
testing items from Furnham et al. (2003). Although items from Eldridge and 
Gluck (1996) did load on factors similar to those previously reported, the 
reductions in reliability in the current sample do limit the overall strength of 
our conclusions. In addition, several items in the AR survey did not load on 
factors with clear themes, suggesting that other unidentified factors may con-
tribute to participant attitudes toward animal research.

Furthermore, participants consisted of a nonrandom convenience sample of 
individuals enrolled in psychology courses, which may have resulted in a nar-
row representation of attitudes (Herzog & Dorr, 2000). For example, a recent 
overview concluded that there were large discrepancies in acceptance/opposi-
tion estimations reported in different surveys that targeted populations as dis-
tinct as scientists, students, and the public (Hagelin et al., 2003). On the other 
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hand, psychology course work permits a unique opportunity to investigate the 
influence of educational discussions of animal research in a population that is 
predominantly female and may have self-selected psychology for reasons not 
involving biological and/or animal research. Thus, such research can provide 
insight into the evolving views of those individuals who may initially show 
low support for animal research and high concern for animal welfare.

Lastly, the one upper-level psychology course that offered extensive cover-
age of GM technologies did not specifically have effects on attitudes toward 
animal research or GM scenarios compared to other upper-level psychology 
courses, suggesting that, contrary to expectations, increasing knowledge of 
specific technologies did not alter their acceptance. However, the current 
study did not directly measure knowledge of animal research guidelines and 
requirements or GM procedures, limiting conclusions with regard to the man-
ner in which upper-level psychology courses affected attitudes toward animal 
research and animal welfare. It had been expected that any changes in accep-
tance of animal research by students in upper-level psychology courses would 
have been mediated by the coverage of animal experimentation in those 
courses, especially given findings that ignorance regarding science, technology, 
and basic concepts in genetics is common (Hallman et al., 2003). For exam-
ple, Knight (2009) found that most individuals surveyed had heard of bio-
technology from media sources and believed they could detect GM foods by 
appearance and taste. Shaw (2002) also reported that laypeople had high 
awareness but low knowledge of GM foods. Unfortunately, given the current 
survey techniques, it is difficult to ascertain whether enhanced support for the 
validity of animal research and, by extension, GM scenarios, actually coin-
cided with improved understanding of such research methodologies.

The current findings highlight the need to include curriculum on animal 
experimentation and the validity of animal research across scientific disci-
plines. As early as 1992, a downward trend was noted in the number of psy-
chology departments that maintain animal facilities, which coincided with an 
upward trend in the number of neuroscience departments with animal facili-
ties (Thomas & Blackman, 1992), limiting access to animal research to those 
students with a more pronounced biomedical model. The continued use of 
animals in research and the development of GM technologies will require 
approval of the public and, given the current findings, the acceptance of GM 
research depends, in part, on support for the validity of animal research. Thus, 
experiences that contribute to improved understanding of the application of 
animal research to the human condition may be a significant component in 
gaining public support for GM technologies.
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