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Abstract 

Multiple definitions of the term “animal” exist. Definitions include the scientific 

definition of kingdom Animalia, the human-centered definition that excludes humans, 

and other definitions, such as only vertebrates or even only mammals. Due to their 

education background and interests, upper-level biology students should know the 

scientific definition of animal, but how do they interpret the term “animal”? In the 

present study, we examined how these students interpret the term by examining what 

first comes to mind when asked to name animals, what they think of when asked 

about the diversity of the animal kingdom, and which organisms, from a list, they 

would consider to be animals and why. Students first completed surveys (n = 59) and 

then a proportion of those students were interviewed (n = 25). Survey and interview 

transcripts were coded via content analysis to discover emerging themes. Themes 

were assessed by frequency analysis. On the survey, when first asked to name 

http://www.tandfonline.com/


2 

The Version of Record of this manuscript has been published and is available in Anthrozoös, October 

2015, http://www.tandfonline.com/, DOI 10.1080/08927936.2015.1052269. 

animals, participants mostly listed vertebrates, primarily mammals, even though those 

that were interviewed commonly stated that they were thinking about their previous 

courses or “right answers” when they were creating the list. After participants were 

asked to consider the diversity of the animal kingdom on the survey, participants 

began to consider more invertebrates, but still listed more vertebrates, on average, 

than invertebrates. Later during interviews, most participants recognized that there are 

many more invertebrates than vertebrates. Finally, during the survey, when 

participants were asked which organisms were animals, most students interpreted the 

term “animal” scientifically, although the definition was sometimes limited. For 

instance, some participants did not realize that all animals are multicellular and some 

are primarily sessile. This study indicates that not only are there multiple definitions 

of “animal” but even those that are familiar with the scientific definition interpret the 

term in different ways. 
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Anthrozoology is the study of the interactions between humans and nonhuman 

animals. Studies in the field include how humans view certain animals, why some 

animals are perceived as companions or food, etc. (Pande 2008). However, what does 

the term “animal” mean? Which living organisms are considered to be animals? 

Although this is a fundamental question, many agree that there are multiple 

definitions of “animal” (e.g., Sebeok 1994; Lee 1997; Hurn 2012; Waldau 2013). 

These definitions can vary according to culture and personal experience (Sebeok 

1994; Lee 1997; Hurn 2012). There is the scientific definition (described in more 

detail below), but many definitions are rather human-centered, such as excluding 

humans from the animal group, thereby putting humans in their own group by 

themselves (Tanner 1994; Lee 1997; Hurn 2012; Waldau 2013). Other definitions 

may only include animals that humans knowingly interact with, such as domesticated 

animals (Lee 1997; Waldau 2013). The existence of multiple definitions of “animal” 

can also be observed by examining the definitions provided in a dictionary. In the 

Merriam-Webster dictionary (2014), the first definition is quite broad and scientific, 

referring to the kingdom Animalia. The second definition, on the other hand, portrays 

the more human-centered definition described above by stating “a: one of the lower 

animals as distinguished from human beings; b: mammal; broadly: vertebrate” 

(“Animal” 2015).  

 

Although multiple definitions of “animal” exist, the concept of “animal” used by 

natural philosophers/scientists has remained fairly consistent since the time of 

Aristotle. Aristotle (350 B.C.E./1994-2000), in his book Historia Animalium (History 

of Animals), described animals as having organs that allow for the ability to eat and 
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sense, such as touch. Some are also able to move while others are sessile. Aristotle 

provided such examples as horses, fish, sponges, and even humans. In the early 1800s 

these characteristics were still used by Lamarck (1809/1914), but he further stressed 

the organization within the body and that all animals are able to move to some extent. 

Moreover, Whittaker (1969), while proposing the five-kingdom system, still used the 

traits described by Aristotle and Lamarck, but also described cellular characteristics, 

such as multicellularity and not having cell walls. 

 

Many definitions of “animal” exist; which definitions are students bringing to the 

animal studies classroom? Waldau (2013) argued in his book Animal Studies: An 

Introduction that students, even those with a scientific background, continue to 

exclude themselves from the definition of “animal” since that definition is passed on 

from generation to generation through our everyday language. Although this may be 

the case in some instances, some studies have found that as students age, they become 

more inclined to classify humans as animals. Bell (1981) found in her New Zealand 

study that although about 60% of 11-year-olds (n = 49) classified a human as an 

animal, over 95% of preservice elementary teachers (n = 34) and other university 

students (n = 67) classified a human as an animal. Similar trends also exist when 

examining children of different ages. Bell and Barker (1982) found 40% of 5-year-

olds (n = 15) and 74% of 9- to 10-year-olds (n = 23) classified a human as an animal. 

Additionally, in the United States, Barman et al. (2000) saw this trend in examining 

elementary and middle-school children. Although few (20%) of the kindergarteners 

through second graders (n = 719) classified a human as an animal, 32% of third 

through fifth graders (n = 926), and 57% of sixth through eighth graders (n = 467) 
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classified a human as an animal. Villalbί and Lucas (1991) found similar trends for 

students in Spain (79% of nine-year-olds, 74% of 12-year-olds, and 92% of 15-year-

olds).  

 

Although college students tend to classify humans as animals, they may still use other 

non-scientific definitions of “animal.” If students use a limited definition of animal 

while in the classroom, this can limit the generalizability of the topics discussed. In 

the United States, Trowbridge and Mintzes (1988) studied 88 university biology-

majors and 100 non-biology majors from introductory biology courses. Although all 

of the biology majors correctly classified the cow as an animal and nearly all (98%) 

stated that the seagull was an animal, 90% of students classified the fish as an animal 

and 78% classified the butterfly correctly. Scores were similar, but lower, for non-

biology majors. On the other hand, in New Zealand, Bell (1981) saw little variation in 

correct answers from university non-biology majors for the pictures of a spider, 

worm, whale, person, and cow; 97% correctly classified all animals. 

 

Waldau (2013) argues that professors and students will continue to use the human-

centered and other narrow definitions of “animal” since it is more acceptable to do so 

in society. Is this argument, however, justified? After learning about animals in their 

introductory courses, how do third-year and higher undergraduate biology students 

interpret the term “animal” while in the classroom? Do students utilize the scientific 

definition or relate back to human-centered or other narrow definitions? The present 

study examines how upper-level biology students interpret the term “animal” in 
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different classroom contexts. By doing so, instructors of animal studies can know 

what students are imagining when they hear the term ‘animal’ in their classroom. 

 

Methods 

Participants 

The targeted population for this study was third-year and higher undergraduate 

students with a biology or biology-related major. Seventy-five percent of participants 

were between 21 and 23 years and the sex ratio was equal. All participants were from 

the same university in the United States but enrolled in one of four upper-level 

biology courses. Courses (Ornithology, Neuroethology, Synthetic Biology, and Great 

Lakes Environment) were selected based on those with professors who were willing 

to volunteer class time for the study. We selected a public university, with 

undergraduate and graduate programs, where both research and teaching are 

undertaken. The university’s Human Subjects Institutional Review Board approved 

the study, and we analyzed data obtained from students who signed a consent form 

(all but one student signed the consent form; n = 59). 

 

Survey 

We developed a survey to assess students’ interpretation of the term “animal,” which 

was validated by the university professors who taught the required introductory 

organismal biology course (this course explicitly described the scientific classification 

scheme) and by the primary investigator. The primary investigator was also 

previously a teaching assistant for the organismal biology course. All but two 

participants stated that they took this introductory course. We administered the survey 
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in the four classrooms during the first half of the semester; the date varied due to 

professor convenience. In order to have as much consistency as possible between 

classes, the primary investigator facilitated the survey using a PowerPoint 

presentation that was projected onto a screen. The questions were presented on the 

surveys and in the PowerPoint presentation. When used, photographs were presented 

in the PowerPoint only. 

 

We created five parts to this survey and the primary investigator gave the participants 

individual answer sheets for one part at a time, so that they could not go back and 

change any answers on previous parts. For every class, the entire survey took about 

one hour to complete. Part A of the survey asked for demographic information. Part B 

asked the participants to “List 5 types of animals.” This question was slightly 

modified from previous studies investigating different populations (e.g., Trowbridge 

and Mintzes 1985, 1988). The purpose of this question was to determine what 

students conceptualized when they first heard the term “animal.” Part C asked 

participants to “List 5 types of animals. This time, make sure to have your list as 

representative of the entire diversity of the animal kingdom as possible.” The second 

part of this question has not been used in previous studies; the intention was to 

provide a better idea of what students believe to be the entire range of organisms that 

are classified as animals. 

 

Part D consisted of 20 colored photographs with a Creative Commons or similar 

license that was presented to the participants. We selected organisms so that the 

survey represented several animal phyla that are commonly portrayed in evolutionary 
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trees of kingdom Animalia: Porifera, Cnidaria, Platyhelminthes, Nematoda, Annelida, 

Mollusca, Arthropoda, Echinodermata, and Chordata. Moreover, we chose two human 

photographs, one of a western-dressed human and another of a non-western dressed 

human, in order to determine if students identified only certain humans as animals. 

The primary investigator showed the participants only the picture, not the term 

associated with the picture, and did not tell the participants what each image 

represented. The primary investigator asked the participants to answer “Is this an 

animal?” for each picture. Previous studies (e.g., Bell 1981) used a similar question 

but with different examples. For each picture, we provided participants with the 

options of “yes” and “no,” a free-response for why they chose their answer, and a 

Likert scale to measure their level of certainty (i.e., extremely certain, quite certain, 

somewhat certain, not at all certain). The primary investigator verbally gave the 

directions that the level of certainty was for the yes/no answer, not the why answer.  

 

We made the final part, Part E, similar to Part D, except instead of photographs, we 

used terms. We selected similar organisms from Part D along with a similar answer 

sheet that allowed participants to answer the question “Is this an animal?,” why they 

chose their answer, and their level of confidence. The name was not read aloud to 

them. The primary investigator did not tell the participants that the pictures and terms 

were of the same examples, but, according to the interviews, several noticed that they 

were the same. We tested participants with both pictures and terms separately because 

participants may have only memorized the terms from their courses and not what the 

organisms actually look like. Therefore, we were able to assess if students could 

identify animal examples based on appearance and based on terminology. In order to 
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ensure that seeing the pictures before seeing the terms did not impact their answers on 

the terms, we chose to show two randomly selected courses the pictures before the 

terms, and showed the other two courses the terms before the pictures. For each 

course, the order of the pictures and then the order of the terms were randomly 

selected. 

 

Interview 

The primary investigator contacted a subset of the survey participants for a semi-

structured interview after examining their answers to the survey. Due to the 

inconvenience of the interview occurring outside of class, we provided monetary 

incentives for those who also participated in the interview. Interviews took place four 

to seven weeks after they took the survey. The interview sample (n = 25), which 

included all survey participants who completed all parts of the survey, consented to an 

interview and responded to an interview request, represented the survey sample (equal 

sex ratio and mean age was 22 years). Each interview lasted approximately 15–30 

minutes and was completed one-on-one with the participant and the primary 

investigator in a private room. For each interview, the primary investigator had the 

participant’s answer keys and a hard-copy of the PowerPoint used in the participant’s 

course. 

 

A general interview protocol was developed before interviews began. In order to 

better understand their definition of the term “animal,” the primary investigator asked 

participants at the beginning and again at the end of each interview how they defined 

the term “animal” and how they distinguished animals from non-animals. The primary 
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investigator also asked most participants how confident they felt while answering the 

various parts of the survey, what they were thinking about that triggered their lists of 

animals, and what proportion of animals are vertebrates versus invertebrates. These 

questions were not considered until after a few interviews were complete, so not all 

interviewees were asked these questions. Another purpose of the interview was to ask 

about incorrect and/or conflicting answers, such as providing different answers for the 

term and picture of the same example. Variation in students’ survey responses also 

caused some differences in interview questions. 

 

Data Analysis 

We initially analyzed the results from individual courses separately. No differences 

were found for age (2 = 24.488, df = 27, p = 0.386), sex (2 = 2.293, df = 3, p = 

0.514), class (2 = 1.870, df = 3, p = 0.600), introductory course grade (2 = 13.139, df 

= 12, p = 0.359), or number of biology courses taken (2 = 20.574, df = 24, p = 0.664). 

The exception was differences in major (2 = 15.959, df = 6, p = 0.014), which was 

expected since we used two ecology-based and two physiology-based courses. Since 

biology majors, biomedical majors, and biology secondary-education majors at this 

university take the same introductory courses we combined the results for these 

majors.  

 

For comparing survey responses, we used the Independent-Samples Kruskal-Wallis 

test, since the data did not pass tests of normality. Participants’ responses for Part B 

(naming animals) and Part C (naming representative animals) were coded by phylum, 

and vertebrate examples were also coded by class (18 tests total). Since participants 
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provided five names for Parts B and C, the critical p value was .05/5 = 0.01. 

Participants’ responses for Parts D and E (identifying animals) were compared for 

each picture and term (40 tests total). The critical p value was 0.05. For all Kruskal-

Wallis tests, no significant differences were found. Therefore, all courses were 

combined, and we analyzed the results of the content analysis by frequency and 

qualitative analyses. Coding was completed by the primary investigator and discussed 

with the secondary investigator. 

 

Results 

Naming Animals (Parts B and C) 

We first asked survey participants (n = 59) to name five types of animals (Part B) and 

then to name five types of animals that represent the animal kingdom (Part C). 

Participants were asked during interviews what triggered their responses while 

completing Part B of the survey. Seven of the interviewees (n = 25) stated that their 

responses were triggered by their previous classes and nine just stated that they were 

trying to think of a correct answer, which may indicate that they interpreted that the 

question referred to the scientific definition of animal. Three other interviewees 

described that they were thinking of their pets, and two of those interviewees also 

mentioned they listed what they had seen on television that day. A couple of 

interviewees explained that they listed animals that they enjoyed, on top of other 

reasons. For instance, “Well, those are the two dogs that I have [Siberian husky and 

West highland white terrier], and then horses because I like horses, sharks because 

I’m fascinated about them, and mountain lions because I was watching a TV show 
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that morning that had mountain lions in it.” Two interviewees were unsure of what 

triggered their responses. 

 

Over 70% of survey participants listed only vertebrates (Figure 1) and, overall, most 

(89%) terms were types of vertebrates. Almost half of the participants listed mostly 

mammals (i.e., at least three of the five terms), but about half of the total participants 

also listed at least one bird, one reptile, and/or one fish (Figure 1). Of the top ten 

terms listed by participants (Table 1), all were types of vertebrates and most were 

broad, such as “mammal.” Of those terms that were species-specific, only “dog,” 

“cat,” “lion,” and “cow” (assuming “cattle” was meant) were on the top-ten list. Only 

three participants specifically listed “human,” but during an interview one of them 

described how adamant he was that “human” belonged on the list. He stated, “Well, I 

put humans first because humans are animals. People don’t think humans are animals; 

that was the first thing that I thought. You have to put down humans because we’re 

the animal.” 

 

We asked survey participants to create lists of representative animals (Part C), and 

most were different from the ones made for Part B. For the new lists, many more 

participants (50%) listed at least one invertebrate (Figure 1), and of the total terms, 

twice as many (23%) were types of invertebrates. Far fewer participants (12%) listed 

mostly mammals; however, some participants (15%) provided non-animals, in the 

scientific sense, such as bacteria (Figure 1). Of the top ten terms listed, the top five 

were still vertebrates, but invertebrates were listed for the next four (Table 1). None of 

the top terms were species-specific; survey participants likely chose broad terms in 
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order to cover more animals, as seven participants described during the interview. 

Four participants included both terms “vertebrate” and “invertebrate.” Oddly, the term 

“cnidaria” was used by six participants, which is the phylum that includes jellyfish, 

corals, and sea anemones. When asked why during an interview, one interviewee 

replied, “I think maybe because you didn’t really remember what it was but like you 

could remember the term.” Another interviewee stated that he just thought “It 

[cnidaria]’s an interesting group.” This time, four survey participants specifically 

listed “human.” 

 

Although the survey participants’ lists included more invertebrates when specifically 

asked to represent the animal kingdom, vertebrates were still over-represented 

(approximately 95% of the animal kingdom is invertebrates; Chapman 2009). During 

the interviews, when asked proportionally how many invertebrates there were 

compared to vertebrates, most interviewees (n =13/18) stated that there were a lot 

more invertebrates than vertebrates; one interviewee also stated more invertebrates 

but was unsure if there were a lot more. The primary investigator did not clarify if 

proportions were in terms of biomass, number of individuals, or number of species, 

and most interviewees did not specify which they were referring to in their answers, 

except for two, where one stated that it was in terms of biomass and another stated 

that it was in terms of quantity but was not sure about biomass. Another interviewee 

thought the proportions were about even, but in terms of number of species there were 

a lot more invertebrates. Three other interviewees stated that there were more 

vertebrates than invertebrates, although one of the three commented, “I think there’s a 
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lot less [invertebrates], but only because I can name a lot more vertebrates than 

invertebrates.” 

 

Identifying Animals (Parts D and E) 

We also showed survey participants a series of pictures and terms and asked them to 

identify if each was an animal or non-animal and to explain why (Parts D and E). 

Internal reliability was measured via Cronbach’s α. It was strong for pictures (0.72) 

and terms (0.74) and even stronger for pictures and terms combined (0.86). Overall, 

survey participants used the scientific definition of “animal” when identifying which 

were animals in the pictures (M = 17.9 out of 20) and terms (M = 17.8 out of 20). 

When interviewed, 12 interviewees recalled feeling more confident with the terms, 10 

with the pictures, and one interviewee could not decide.  

 

Although survey participants, overall, used a scientific definition, there were a few 

examples where participants sometimes failed to apply the scientific definition, which 

were the Paramecium (protist), sponge, coral, and sea squirt (Table 2 and Figures 2 

and 3). Four participants indicated in their free-response that the picture of the protist 

was a single-celled animal, but the scientific definition explains that all animals are 

multicellular (Whittaker 1969). During the interviews, nine of the 25 interviewees 

also seemed confused as to whether an organism had to be multicellular to be 

considered an animal, which several stated it was not a requirement. Rather than 

multicellularity, survey participants may have, instead, been focused on movement, as 

five specifically stated in their free-response that protists are animals due to 

movement. Nearly half of the participants also named the term “Paramecium” as a 
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non-animal. Since this is not a colloquial name, it was not surprising that even several 

participants who correctly circled it as non-animal also indicated that they were not at 

all certain (n = 11) or only somewhat certain (n = 13).  

 

For the sponges and corals, whether the picture or the term, several participants 

indicated that they were plants. For instance, in the free-response for the pictures, four 

participants called both the sponges and the corals plants, three stated that the sponges 

were plants, and two called the corals plants (Table 2). Similar findings were 

discovered for the terms themselves. A few of these participants were interviewed as 

well. One interviewee mentioned that he thought that corals were plants because “they 

don’t move” and “they can be … photosynthetic.” Survey participants were also 

confused about the picture and the term “sea squirt.” However, for several 

participants, they were completely unsure of what it was.  

 

Only three of the 59 participants used the narrower definition of “animal,” selecting 

only vertebrates as animals (Figures 2 and 3). Interestingly, one participant indicated 

that only invertebrates are animals. The reasoning that he provided for each 

invertebrate was “cold blooded, living,” and the human and cat were not animals in all 

instances because they were “warm blooded.” However, when asked to name animals 

before completing this task, he listed a dog, cat, frog, fish, and lizard, and for naming 

diverse animals, he provided vertebrates, invertebrates, warm blooded, cold blooded, 

and bacteria. Therefore, his definition of the term “animal” was very unclear from this 

survey, and he possibly changed his mind while taking the survey. Unfortunately, we 

were not able to interview this participant for further clarification. Another participant 
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marked the picture of the cat as a non-animal, but the human as animal, stating that 

the cat was not an animal “because they suck.” Fortunately, this participant was 

interviewed. When asked about it, the participant replied, “I guess I didn’t take that 

question seriously, I’m not a cat person, I guess that was immature. I’m so sorry. I’m 

embarrassed.” Therefore, only one participant appeared to believe that the cat, and 

possibly mammals, in general, was a non-animal. 

 

Only one participant labeled humans as non-animals but still labeled the cat as an 

animal. Moreover, this participant also labeled the insects as non-animals. This 

participant provided little reasoning in the free-response portion of the survey. For the 

human, he stated “not sure how to explain it.” However, for his list of diverse animals 

he provided Drosophila (insect), crustaceans, mammals, birds, and invertebrates. 

Therefore, this participant’s definition of the term “animal” also was difficult to 

understand from this survey. Unfortunately, we were also unable to interview this 

participant. 

 

Characteristics of Animals 

Survey participants’ reasoning as to why something was or was not an animal varied, 

but all but one participant used its classification at least once. The mean number of 

times that a participant used classification as a reason in the survey was 23 (out of 40 

possibilities), which was higher than using characteristics of animals. For instance, for 

the beetle, one participant only wrote, “beetles are part of the animal kingdom,” and 

for the cat, another participant wrote, “felines are mammals which are animals.” 

However, participants’ classifications were not always scientifically correct, such as a 

http://www.tandfonline.com/


17 

The Version of Record of this manuscript has been published and is available in Anthrozoös, October 

2015, http://www.tandfonline.com/, DOI 10.1080/08927936.2015.1052269. 

squid is an animal because it is an “amphibian” or a jellyfish is a “type of fish.” These 

scientifically incorrect classifications were, however, rare. Occasionally, participants 

would admit that they had memorized it as being an animal, but did not know why. 

For instance, “I can’t really describe why this [flatworm] is an animal but I know it is 

from class.” 

 

Survey participants also discussed characteristics of the animal kingdom to describe if 

something was or was not an animal. All but five participants did this. The mean 

number of times that a participant would use this type of reasoning was 11. The most 

commonly used characteristic was to eat (n = 29/59; Table 3). The next most common 

characteristic described was movement. Trying to consider if the organism could 

move or not may be a reason why some participants were able to use the scientific 

definition of “animal” for most of the examples but not the few that commonly caused 

problems. As one interviewee noted, “it’s the coral, the sea squirt and the sponge that 

I had trouble with. I think it was just the movement that I was looking at.” 

 

Although some participants had difficulty determining if all animals were 

multicellular, as described above, not being unicellular was the next most commonly 

provided trait in the free-responses (n = 24; Table 3). Having a nervous system (n = 

11) or being able to think (n = 7) were also fairly common responses. A few 

participants also used the characteristic of having a digestive system (n = 7). Oddly, 

participants sometimes stated that an organism was an animal due to having 

appendages, tentacles, or legs (n = 9), eyes or eyespots (n = 8), or some other physical 

features, such as a spider having “appendages, head, abdomen, thorax, [and] 
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exoskeleton.” Plants were often labeled as non-animals because they are 

photosynthetic, producers, or autotrophic (n = 12). 

 

Occasionally, participants used characteristics of living organisms, in general, to 

explain if something was or was not an animal. Forty participants used these types of 

characteristics; many used them along with those specific to the animal kingdom. The 

most common responses were because it reproduces (n = 21) and it is living or alive 

(n = 19). Respiration was also somewhat common (n = 10), as well as interacting and 

responding to the environment (n = 7). For instance, the sponge is an animal because 

“it’s alive, it reproduces, and interacts with other species.” Surprisingly, eight 

participants referred to an organism’s sea habitat in their reasoning, such as “these 

[flatworms] are sea life and are part of the animal kingdom.” Overall, participants 

provided a great diversity of reasons as to why an organism was or was not an animal. 

 

Discussion 

Lee (1997) described how zoologists, “ordinary people,” animal rights activists, and 

zoo employees vary in their interpretation of the term “animal”; the upper-level 

biology undergraduates in this study swayed between zoologists and ordinary people 

with their interpretation. When participants were first asked to name animals, they 

typically used a narrow definition of “animal” and listed primarily vertebrates, most 

of which were mammals, which is similar to the interpretation held by “ordinary 

people.” On the other hand, these same participants conceptualized the term “animal” 

slightly differently when specifically asked to think about the diversity of the animal 

kingdom. Although their interpretations were still vertebrate-driven, they included 
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more invertebrates than in their initial lists. Moreover, when shown a variety of 

organisms, they typically used the scientific (i.e., zoologist’s) definition of “animal” 

when identifying animals and explaining why they were animals. Therefore, not only 

do several meanings exist, but students may have multiple definitions. Moreover, 

variation in response to each part of the survey may exist due to availability heuristic 

(Tversky and Kahneman 1973). When students were asked to name animals, they 

were limited by their recollection. As some students explained, their responses were 

triggered by their pets or by animals they recently saw on television. Many students 

did not consider sponges, for example, until they were shown an image and asked to 

respond. 

 

One other study (Trowbridge and Mintzes 1988) was found that asked college 

students, although enrolled in an introductory biology course, to name animals and 

then classify organisms (only four examples) as animal or non-animal. Similar to this 

study, the lists students created were primarily vertebrates. Students were also able to 

correctly identify the cow, seagull, and fish as animals, but unlike our study, only 

78% were able to identify the butterfly as an animal (in our study, 93% of participants 

identified the butterfly as an animal). All in all, Trowbridge and Mintzes (1988) found 

similar results using students in introductory biology courses where most students 

may have understood the scientific concept of animal, but when first asked to think 

about animals, primarily thought of vertebrates. 

 

Hurn (2012) described that her undergraduate students sometimes explained that, “an 

animal is a living entity ‘other than a human’” (p. 4); yet, the upper-level biology 
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majors in our study did not seem to have difficulty accepting that humans are, indeed, 

animals. Although “human” was not one of the first organisms that most visualized 

when asked to name animals, once explicitly asked, all but two participants identified 

both human photographs and the term “human” as animals. Some studies have found 

that older students may be more inclined to classify humans as animals than younger 

students (Bell 1981; Bell and Barker 1982; Barman et al. 2000). The results of the 

present study suggest that when upper-level undergraduate biology students are 

explicitly asked, they are likely to know that humans are animals. On the other hand, 

these same students may still refer to humans as non-animals in their everyday 

language, such as using the classic phrase “humans and animals,” as Waldau (2013) 

argued so often occurs, even for those that accept humans are animals. 

 

The answer to the fundamental question “What is an animal?” may be more complex 

than what some had previously thought. Not only do multiple definitions exist, but 

multiple definitions also exist within one person. Yes, the extent that these definitions 

are used in society may depend on experience (Sebeok 1994; Lee 1997; Hurn 2012), 

but an individual’s interpretation of “animal” may also vary. Waldau (2013) asked, 

“Will the student of Animal Studies employ or ignore scientific terminology?” (p. 17), 

but it appears “employ or ignore” is not the question. Instead, it is how often, and in 

what circumstances, will these students interpret the term “animal” to refer to the 

scientific definition? For the present study, being in a biology classroom was not 

enough to initially trigger the scientific definition, since students’ lists were typically 

of vertebrates, even when asked to be representative. This result is likely due to 

availability heuristic, which refers to people’s ideas being limited to what is currently 
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presented and what they can recall (Tversky and Kahneman 1973). On the other hand, 

when shown several different invertebrates, these upper-level biology students 

utilized, for the most part, the scientific definition in determining which organisms 

were animals. Therefore, when the term “animal” is used in the animal studies 

classroom, students are likely interpreting the term to mean vertebrates, or even just 

mammals. If topics discussed in class relate to all animals, then instructors should be 

explicitly reminding students that the term “animal” includes vertebrates and 

invertebrates. 

 

This study examined third-year and higher undergraduate biology students. Animal 

studies can cover a broad range of disciplines, so it is unclear if students of other 

majors and ages would have similar interpretations of the term “animal.” Future 

studies should examine students’ interpretations of the term “animal” in non-biology 

courses, to determine if similar trends exist. Additionally, the answer to Waldau’s 

(2013) other question still remains: “How much focus needs to be given to the 

competing meanings of ‘animal’ and in which contexts?” (p. 17). 
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Figure 1. Participants (%) who had listed terms in the selected categories when asked 

to name five animals (Part B) and to name five representative animals (Part C). 
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Figure 2. Number of students who did not use the scientific concept of “animal” for 

the pictures.  
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Figure 3. Number of students who did not use the scientific concept of “animal” for 

the terms. 
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Table 1. Top 10 terms listed when participants (n = 59) were asked to name five types 

of animals (Part B) and then five types of representative animals (Part C). 

Part B- Naming Animals Part C- Naming Representative Animals 

Top 10 

Terms 

% of Participants Top 10 

Terms 

% of Participants 

Dog 41% (n = 24) Mammal 42% (n = 25) 

Bird 37% (n = 22) Reptile 36% (n = 21) 

Reptile 34% (n = 20) Fish 34% (n = 20) 

Mammal 32% (n = 19) Amphibian  30% (n = 18) 

Cat 29% (n = 17) Bird 25% (n = 15) 

Fish 27% (n = 16) Arthropod* 14% (n = 8) 

Amphibian 25% (n = 15) Insect 14% (n = 8) 

Lion 12% (n = 7) Cnidaria† 10% (n = 6) 

Cow 10% (n = 6) Invertebrate 10% (n = 6) 

Frog 10% (n = 6) Vertebrate 10% (n = 6) 

*“Arthropod” is a broad group of animals that includes insects, spiders, crustaceans, 

and other invertebrates with jointed appendages. It is the most diverse phylum in the 

kingdom Animalia. 

†“Cnidaria” is a broad group of animals that include the jellyfish, corals, and sea 

anemones. 
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Table 2. Common non-scientific identifications of pictures.  

Identification Common Reasoning Provided in Free 

Response* 

Protists Are Animals (n = 23; 39%) Protists Are Animals Due to Movement (n = 

5; 8%) 

Sponges Are Not Animals (n = 19; 

32%) 

Sponges Are Plants (n = 7; 12%) 

Corals Are Not Animals (n = 13; 22%) Corals Are Plants (n = 6; 10%) 

Sea Squirts Are Not Animals (n = 11; 

19%) 

 

Percentage refers to the entire sample. 

*No common reasoning was provided for the sea squirt. 
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Table 3. Common (i.e., at least 10% of participants stated) animal kingdom 

characteristics listed for why an animal is an animal.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Characteristics were provided in participants’ free-response portion of the survey. 

 

 

 

 

Characteristic* % of Participants (n  = 59) 

Heterotrophic/Eat 49% (n = 29) 

Movement 46% (n = 27) 

Not Unicellular 41% (n = 24) 

Has Nervous System 19% (n = 11) 

Does Not Perform Photosynthesis 17% (n = 10) 

Multicellular 17% (n = 10) 

Has Appendages 15% (n = 9) 

Has Eyes 14% (n = 8) 

Can Think/Decide 12% (n = 7) 

Has Symmetry 12% (n = 7) 

Has Digestive System 12% (n = 7) 

Does Not Have Chloroplasts 10% (n = 6) 
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