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Abstract. This study aims to find out the sophomore prospective science 
teachers’ cognitive emotional reactions, physiological-motor reactions with 
regard to a calf’s heart, fish and frog dissection in biology laboratory 
experiments. Meanwhile to find out if they had a choice, they would prefer 
to do or not to do these dissections. In this study a phenomenological 
design was used which is involving a qualitative research method. The 
sample consisted of totally 43 (37 female and 6 male) sophomore 
prospective science teachers in 2013-2014 spring term. The data was 
collected with using of a questionnaire which was developed by one of the 
researcher. The data was analyzed through qualitative descriptive analysis. 
According to the results of the study, the prospective science teachers’ 
cognitive emotional reactions were mainly categorized as positive and 
negative feelings. Positive feelings were curiosity, interest, excitement, 
enjoyable and pleasure and also negative feelings were disgust, 
displeasure, sad, stress and fear. Also five physiological-motor reactions 
were found. These were queasiness, trembling hands, loss of appetite, 
dizziness and dry mouth. 
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1 Introduction 
Dissection is an essential part of biology and medical education and it has been mentioned 
as a “controversial pedagogical practice” in the academic literature [19]. Dissection has 
been using as a tool for learning anatomy and physiology for over two millennia, artists 
(e.g., Leonardo da Vinci, Michelangelo), scientists (e.g., Aristotle, Galen, and Vesalius) and 
medical students [12]. After the 1960 Biological Science Curriculum Study there was an 
increase in the use of dissection in high school classrooms [1]. According to some of the 
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teachers’ report dissection is pedagogical, realistic, experiential and ethical procedure. It 
has been referred as pedagogical because it reinforces classroom content; realistic because 
it illustrates the complexity and similarities/differences among organisms; experiential 
because it provides hands-on learning and allows students to develop skills with dexterity 
and lab procedures; and ethical because it is “an opportunity for students to develop respect 
and admiration for life [19]. Similarly National Science Teachers Association [17, 18] 
support using animals in the classroom because it can help students to develop skills of 
observation and comparison, discover the shared and unique structures and processes of 
specific organisms, and develop a greater appreciation of the complexity of life. According 
to Barr and Herzog [6] using dissection is beneficial both for teachers because they feel that 
it provides a valuable hands-on learning experience and for students because of leading 
“exciting” educational experience in classroom. Although dissection can provide much 
vulnerable advantage, there are several opposite idea using animals in the classroom. 
Meanwhile DeRosa [10] asserted that dissection is a waste of animal life. Therefore ethical 
and environmental concerns considering the killing of animals [23] and ignoring of animal 
welfare standards [8, 15 and 20] are controversially discussed for using dissection in 
education. Also several researchers asserted that dissection can lead to psychological 
trauma in students [10, 16] and they can be discouraged from their future careers which are 
related with the fields of medicine and science as a result of doing dissections [6]. 
Therefore Barr and Herzog [6] supported that dissection tasks should be “an option rather 
than a requirement” for Biology II students. Because of this in the United States, several 
states have enacted laws that protect the rights of students who choose not to dissect at the 
present time (Physicians Committee for Responsible Medicine [24]. 

Dissection has an impact on students’ emotions. Pekrun, Götz, Frenzel, Barchfeld and 
Perry [21] defined emotions as an involving set of interrelated psychological processes and 
mainly can be categorized as negative emotions (e.g., anger, sadness) or positive emotions 
(e.g., relief, hope).  And emotions have an effect on students’ cognitive processes and 
performance [22]. In dissection tasks students can feel many different emotions such as 
disgust, anxiety, curiosity and so on at the same times. Demirhan [9] showed that 75% of 
the prospective science teachers preferred to do dissection even if it has alternatives and 
although dissection causes several negative emotions such as disgust, sad and fear. Emotion 
of anxiety and also disgust is more mentioned about studies of dissection. Randler, Hummel 
and Wüst-Ackermann [25] showed up that the preservice science teachers felt high disgust 
in fish dissection task. One another study related with dissection of fish was showed up that 
low disgust and low anxiety were positively predicted by interest and competence and also 
high disgust and anxiety can lead to high tension [26].  

Holstermen et al. [13] found that 7th to 10th grade students’ interest was negatively 
related to feelings of disgust prior to and during the dissection while feelings of disgust at 
the beginning of the class negatively predicted students’ interest during the dissection. Also 
Holstermann, Grube and Bögeholz [14] found that disgusted students saw themselves as 
less effective and reported lower interest in the heart than students who did not feel that 
emotion during dissection of pig’s heart. Meanwhile Fančovičová, Prokop and Lešková 
[11] supported those prior experiences with dissection tasks correlates with positive 
attitudes toward dissections. Research on science teachers’ perspectives reveals that as 
many as 75-79% of biology teachers use dissection in their classrooms, and, when asked, 
report both benefits and concerns associated with the practice [19]. 

So in this paper we aimed to find out prospective science teachers’ cognitive emotional 
reactions, physiological-motor reactions and in brief perceptions about the experience of a 
calf’s heart, fish and frog dissection in a qualitative way. Meanwhile to show up the 
prospective science teachers’ responses whether or not they would choose to do these 
dissection tasks if they had a choice. 
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2 Method 
For our purposes, qualitative methodology was used to (1) provide subjective perceptions 
of prospective science teachers (2) explore if they had a chance, whether they chose to 
dissect or not. 

2.1 Participants 

The participants of the terms 2013/14 were prospective science teachers. Fourty-three 
sophomore prospective science teachers dissected a calf’s heart, fish and frog during their 
biology classes. A total 86.1% were female, and 13.9% male, and their participation in the 
study was voluntary and anonymous. The mean age of the respondents was 20.3 years 
(range between 19 and 22). In the results of the study, participants were labeled, for 
example in the label F13, F indicates gender (Female) and 13 indicates participants row 
(thirteenth student of the study). Also HD refers to heart dissection, FD refers to fish 
dissection and FGD refers to frog dissection. 

2.2 Procedure 

Data collection took place in spring term of the 2013-2014 academic year. All participants 
were enrolled for the first time in heart, fish and frog dissections and all dissection tasks 
were performed in groups of four or three. Each dissection sessions was supervised by 
researchers. Immediately after the participants had carried out the dissections in laboratory, 
the questionnaire which had been developed by one of the researcher [9] was applied. It 
contained a check-list of sensations and reactions that the students experienced during the 
dissection sessions and formed of three open-ended questions: (1) what cognitive emotional 
reactions did you experience while handling of a calf’s heart/ fish / frog? Why? Please 
explain by giving examples. (2) What physiological-motor reactions did you experience 
during your handling of a calf’s heart/ fish / frog? Why? Please explain by giving examples. 
(c) If you had a choice, would have rather not done these dissections? Why?  

At first their answers were grouped according to check-list. Then their statements 
which were gathered from open-ended part of the questionnaire were used to exemplify by 
direct quotations. 

3 Findings 
In this section findings were presented as related with our research questions relatively for 
each dissection session. First of all prospective science teachers’ cognitive emotional 
reactions, then physiological and motor reactions were analyzed. After then their opinions 
were analyzed that if they had a choice to do or not to do these dissections, they would 
chose to do them.  

The prospective science teachers’ cognitive emotional reactions were mainly 
categorized as positive and negative feelings. Positive feelings were curiosity, interest, 
excitement, enjoyable and pleasure and also negative feelings were disgust, displeasure, 
sad, stress and fear in Table 1. 
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Table 1. Prospective science teachers’ cognitive emotional reactions in dissection sessions. 

Cognitive emotional 
reactions 

Heart  Fish  Frog 
Female (f) Male (f)  Female (f) Male (f)  Female (f) Male 

(f) 

Positive 
feelings 

Curiosity 35 4  30 3  28 4 
Interest 30 4  23 3  22 4 
Excitement 18 1  14 1  19 3 
Enjoyable 16 2  9 1  6 0 
Pleasure 14 1  4 0  5 0 

Negative 
feelings 

Disgust 4 1  12 2  20 3 
Displeasure  6 1  8 4  12 3 
Sad  0 0  0 0  12 0 
Stress 1 0  6 1  9 1 
Fear 0 0  0 0  6 1 

 

According to Table 1, female prospective science teachers were marked the most 
positive feelings as curiosity then respectively interest, excitement, enjoyable and pleasure 
for all dissection sessions. Although disgust was the most mentioned negative feeling for 
fish and frog dissection, displeasure was the most mentioned for heart dissection session for 
female. Male prospective science teachers were mainly marked curiosity and interest as 
positive feelings and according to negative feelings domain disgust and displeasure were. In 
generally without noticing participants’ gender, prospective science teachers were more 
mentioned positive feelings for all dissection sessions. At the same time participants were 
usually mentioned negative feelings for frog dissection.  Several prospective science 
teachers’ quotations were indicated below. 

M4: To see a heart while it was beating was really exciting for me (FGD) 
F6: I’ve never done like this thing cutting activities and this makes me curious 
(HD) 
F15: 10 minutes before it was alive, I saw it, but then we killed it. This is 
really sad event (FGD) 
F8: The smell of the fish was terrible. I felt disgust (FD) 

The participants indicated five physiological-motor reactions. These were queasiness, 
trembling hands, loss of appetite, dizziness and dry mouth that can be seen in Table 2. 

 

Table 2. Prospective science teachers’ physiological and motor reactions in dissection sessions. 

Physiological-
motor reactions Heart  Fish  Frog 

Female (f) Male (f)  Female (f) Male (f)  Female (f) Male (f) 
Queasiness 11 2  21 4  21 4 
Trembling hands 2 0  1 0  3 0 
Loss of appetite 1 0  7 0  3 0 
Dizziness 0 0  1 0  5 0 
Dry mouth 0 0  1 0  3 0 

 
According to Table 2, without noticing participants’ gender the most marked 

physiological and motor reaction was queasiness for all dissection sessions. One of the 
important results that male participants were just mentioned about queasiness not the other 
physiological and motor reactions. In heart dissection female participants were marked 
mainly queasiness then trembling hands and loss of appetite. In fish dissection they were 
mainly mentioned about queasiness after then loss of appetite and then the others. In frog 
dissection they were mainly mentioned about queasiness then dizziness after then the 
others. Several prospective science teachers’ quotations were indicated below. 

F23: When I see blood, I always feel queasiness (HD) 
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M1: I’m generally responsible for cooking fish at home so I spare fish’s 
organs. But in here to research each organ ııhh, it was ugly (FD) 
F2: Because of its smell, I gave up to eat lunch (FD) 
F16: My hands were trembling in the lesson because of my fear of frog (FGD) 

The participants’ choices about to doing dissection sessions or not were shown in 
Table 3. 

Table 3. Responses about whether or not they would choose to do the dissections if they had a choice  

 Heart  Fish  Frog 
Female (f) Male (f)  Female (f) Male (f)  Female (f) Male (f) 

Yes 34 3  26 3  23 4 
No 3 3  11 3  14 2 

 
In Table 3, prospective science teachers’ positive responses in other words “yes” were 

gradually fall down from heart to frog dissections. But in generally positive responses were 
more than negative responses. Several prospective science teachers’ quotations were 
indicated below. 

F31: Although I felt disgust sometimes, I prefer to do this experiment because 
I think it was instructive 
F18: I touch all organs of it, I think it’s important may be I don’t have a 
change again to do this experiment (FD) 
F22: No, because I loathe frogs (FGD) 

To sum up, although some of the prospective science teachers would have preferred not 
to do this experiment, the majority were not of that opinion. 

4 Discussion and conclusion 

In this study prospective science teachers’ cognitive emotional and physiological-motor 
reactions were investigated in different dissection sessions. Then their opinions were 
analyzed that if they had a choice to do or not to do these dissections, they would chose to 
do them. According to result of study prospective science teachers’ cognitive emotional 
reactions were mainly categorized as positive (curiosity, interest, excitement, enjoyable and 
pleasure) and negative feelings (disgust, displeasure, sad, stress, fear). Although they talked 
about some negative feelings, they were mainly mentioned about positive feelings without 
noticing dissection sessions. And there are several researches which support this result [2, 5 
and 9]. Meanwhile the effects of negative feelings don’t rule out. For example disgust is 
much more important in dissection sessions. Also according to some of researchers it was 
the most influential emotional reaction [3, 4]. Likewise Randler et al. [25] investigated their 
students’ reactions for disgust ratings immediately after the respective lessons and 
according to result of their study, the dissection of a fish elicited high disgust responses. 
Holstermann et al. [13] showed that interest was negatively related to disgust prior to and 
during the dissection of a pig’s heart. Holstermann et al. [14] found that participants who 
felt more disgust were less effective during the dissection. All aforementioned studies 
showed one more time that emotions are more important in educational settings. 
 Also the prospective science teachers’ physiological-motor reactions were found as 
queasiness, trembling hands, loss of appetite, dizziness and dry mouth. And the most 
marked physiological and motor reaction was queasiness for all dissection sessions. 
According to prospective science teachers’ quotations this may because of mainly smell 
and blood. 
 Last result of this study that although some of the prospective science teachers would 
have preferred not to do this experiment, the majority were not of that opinion. According 
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to this result and prospective science teachers’ quotations we can claim that these dissection 
sessions can use in biology lessons to make lessens more attractive. 
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