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ABSTRACT  

In contrast to medical education, information on the use of arts as a learning approach is scarce 

in veterinary anatomy. The aim of this prospective, questionnaire-based study was to survey 

students’ use of drawing in various aspects of veterinary anatomy learning (self-study, 

examinations, preparation for and reflection on cadaver dissection). The quantitative data 

showed that first year students with artistic preferences used drawing significantly more often 

in most aspects of anatomy learning than students with no such preferences, apart from the 

reported use of drawing in examinations and for reflection after cadaver dissection. The lack of 

significant correlations of the reported use of drawing in examinations with any other study 

variable, provided support for the author’s observation that student-generated drawings are 

not as commonly used in examinations as previously. In contrast to the study hypothesis, 

previous university studies did not correlate significantly with any aspect of the use of drawing 

in anatomy learning. None of the reported uses of drawing addressed the benefits of drawing in 

learning comparative anatomy of animal species, a characteristic distinguishing veterinary 

anatomy from human anatomy. Qualitative student feedback indicated that encouragement 

and teacher-produced images would increase the use of drawing as a learning approach even if 

implementation of drawing into the curriculum is not feasible. Conclusions from this study were 

implemented through self-directed learning in anatomy courses that replaced the cancelled 

cadaveric dissections during the Covid-19 outbreak and also through the ongoing drawing 

workshops to further advance the use of drawing in veterinary anatomy learning. 
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INTRODUCTION 

Visually-orientated disciplines are diverse, and they employ numerous visual methods from 

drawing and clay modeling to video (Rees, 2018). Drawing is widely used in many visually 

oriented disciplines because it is a cheap method requiring only a pencil and paper. Drawing, 

however, requires visual and spatial coordination to produce a 3D object on paper in two 

dimensions.  Individual differences in mental rotation ability as well as in the ability to process 

spatial information (Ngan et al., 2012; Vorstenbosch et al., 2013) are likely to make drawing a 

more useful learning approach for some students more than others.  

Anatomical sciences and drawing have a rich common history (Calkins et al., 

1999), but the immersion of many students in the virtual world has alerted not only anatomy 

teachers but scientists in general (Ainsworth et al., 2011) to the practical educational and 

philosophical values of drawing and other artistic methods as a learning approach (Lazarus and 

Rosslyn, 2003; Collett and McLachlan, 2005; Naghshineh et al., 2008; Kumagai, 2012). Concerns 

about the lack of observational skills in diagnostics and patient examinations have also been 

raised by the application of computed tomography, magnetic imaging and more sensitive 

laboratory tests as diagnostic methods (Braverman, 2011). 

Despite the individual differences in skills and analytical approaches (Rees, 2018), 

anatomy teachers are increasingly turning to mobile media devices, live drawing (Pickering, 

2015) and other visual methods due to the decline in the volume of anatomy teaching 
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worldwide (Borrelli et al., 2018). The value of artistic learning methods is supported by the 

theoretical basis (Catteral, 2005), and the practical application of artistic learning methods 

within the wider context of education has also been established (Rodenhauser et al., 2004), 

including cognitive theories of how memory retains information (Sweller, 1988). Many 

analytical approaches employed for language and aesthetics can also be used in visual content 

analyses (Rees, 2018). A philosophical aspect of the use of drawing in anatomy learning is the 

extent to which drawings represent or construct reality (Rees, 2018), as an image is rarely a 

mere reflection of reality (Bailey and McAtee, 2003). The forced disruption of anatomy 

education worldwide due to the Covid-19 pandemic (Longhurst et al., 2020; Pather et al., 2020) 

has accelerated the modernization of the anatomy curriculum. 

The benefits of using visual arts as a learning approach in human anatomy are well 

documented (Flannery, 1994; Philips, 2000; Borrelli et al., 2018; Shapiro et al., 2020). Drawings 

can be utilized specifically to teach observational skills (Moore et al., 2011; Lyon et al., 2013; 

Bell and Evans, 2014), but drawing is also effective in aiding the retention of material (Bardes et 

al., 2001; Shapiro et al., 2006; Schaff et al., 2011; Bell and Evans, 2014; Balemans et al., 2016). 

Drawing has also been shown to be effective in increasing learner engagement with the 

material (Nayak and Kodimajalu, 2010; Kotzé et al., 2012; Borrelli et al., 2018) and student 

performance (Backhouse et al., 2017; Joewono et al., 2018). This is important for anatomy 

learning as drawing facilitates the use of multiple static images for demonstrating continuity 

from one region to another (Greene, 2018). This helps students to gain a holistic understanding 

of the entire body even when anatomy is taught piecemeal. Drawing may also improve 

students’ self-regulation and awareness of their own learning (metacognition), encouraging 
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them to make adaptations to learning strategies (Naug et al., 2011; Greene, 2018). This may 

lead to lower levels of stress and improved academic success (Young and Fry, 2008). Overall, 

evidence for the importance of drawing in human anatomy education is so rich that the 

literature has provided a guiding framework for the use of arts in medical education (Haidet et 

al., 2016), and some educators have pleaded for maintaining drawing within the anatomy 

curriculum (Clavert et al., 2012; Pickering, 2014).  

 In contrast to human medicine, information on the use and benefits of arts as a 

learning approach is scarce in veterinary medicine (Papageorges, 1998; Lamb and Dale, 2013; 

Beck et al., 2017), and is apparently totally lacking in veterinary anatomy. This is intriguing 

considering that veterinary students face the additional challenge of having to learn the 

anatomy of several animal species. A learning approach utilizing drawing to teach observational 

skills (Moore et al., 2011; Lyon et al., 2013; Bell and Evans, 2014) could thus be expected to 

enhance the learning of anatomy across species to recognize interspecific differences in form 

and function. Moreover, the limited communication possibilities with the patient highlight the 

need for a veterinarian to have good observational skills.  

 In addition to the lack of studies on the use of visual arts in veterinary anatomy in 

general, this study was prompted by an observation made by the author that during the past 

ten years the use of spontaneous student-generated drawings supporting written answers had 

become rare in examinations. In addition, some of the images did not seem to be specifically 

related to the questions. Such drawings may, for example, provide an overall image of an 

animal, which apparently helps to orientate and guide the student to process the question. In 

some cases, however, the animal drawing is not detailed enough to provide any obvious clues 



6 
 

to help the student to answer the question. Such a drawing may be the result of 

scribbling/doodling used to help the student to concentrate or to recall something from 

memory. Such tacit aspects of learning warrant study, especially since the students’ point of 

view is rarely addressed when first implementing drawing as a learning aid (De la Croix et al., 

2011).          

The aim of this prospective study was to survey students’ use of drawing in 

various aspects of veterinary anatomy learning (self-study, examinations, preparation for and 

reflection on cadaver dissection), as well as in other aspects of veterinary anatomy studies not 

necessarily obvious to the anatomy teachers. Despite the scarcity of reports on the benefits of 

drawing in veterinary anatomy education (discussed above), the hypothesis was that drawing is 

widely used by students in various aspects of learning veterinary anatomy, but that the extent 

to which it is used is related to the background of the student. It was predicted that the active 

use of drawing as a hobby (defined as the student drawing in his/her free time) would increase 

the use of drawing even when it is not part of the curriculum, as would previous university-level 

education due to the better learning strategies of the more mature students. Information 

gathered for this study could be used to provide progressively beneficial approaches to learning 

veterinary anatomy, as well as to its assessment (Vorstenbosch et al., 2013). A follow-up study 

will scrutinize how drawing workshops will affect the use of drawing in veterinary anatomy 

learning.  

 MATERIALS AND METHODS 

Context of the Study and Participants 
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This is a retrospective study with a cross-sectional design based on feedback data that was 

collected from first-year veterinary students (64 females, 3 males; mean age 22 years). The 

students were asked to respond to a questionnaire (Appendix 1) on the use of drawing as a 

learning strategy in anatomy education in February 2020. A relatively early group of students 

was selected for this study because the plan was to implement drawing (based partly on the 

results of this study) as a part of this cohort’s learning approach to the remaining anatomy 

courses. 

The pre-admission criteria include high school graduation grades and admission 

test based on relevant literature. First-year veterinary students form a heterogeneous group 

consisting of recent school-leavers as well as older students with previously completed 

university studies and even degrees. The Finnish veterinary degree program consists of a six-

year science-based course of study carried out at the University of Helsinki, which houses the 

only veterinary faculty in the country. First-year anatomy education consists of forty hours of 

introductory lectures (in lecture halls) followed by three dissection courses (myology and 

arthrology, circulatory and nervous system, and the alimentary tract) carried out in October, 

February, and April in the anatomy dissection hall. All exercises are completed in groups of five 

to six students. Each student receives 150 hours of dissection-room time. Besides anatomy 

courses on osteology, myology, arthrology, neurobiology and the cardiovascular system, 

courses on cell biology, biochemistry and histology were among those completed or in progress 

at the time of the data collection. 

Methods of assessment included oral and written tests. All courses are delivered 

in a short time, also demanding students to prepare for classes and learn independently using 
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PowerPoint slides of the lectures, books and a virtual model developed by the anatomy unit. 

Tablet devices are used along with books in the dissection room. Drawing is not part of the 

curriculum, and teachers themselves use drawing to a varying degree in their courses. At the 

beginning of their veterinary studies, students were informed about the benefits of drawing, 

among other learning methods.  

 

Ethical Approval                              

Ethical issues were carefully considered and the ethical rules of the university were followed. At 

induction, students were informed by the Faculty that feedback would be collected regularly 

and anonymously during their studies to improve the quality of their and future students’ 

learning, and that this plus additional course-specific feedback might be used for future 

research publications. The study design and questionnaire were submitted to the university’s 

ethics committee, but this type of low-risk feedback study was exempted from separate 

approval by the ethics committee at the University of Helsinki.  

 

Data Collection  

The bank of questions included in the questionnaire was generated by the author based on 

informal discussions with the previous veterinary student cohort and with the Drawing Master 

at the University of Helsinki Art Room, Vappu Rossi. Literature was also used in formulating the 

questions (Richardson, 2004; De la Croix et al., 2011; Ibrahim and Hussein, 2016; Robinson et 

al., 2018). 
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Out of the cohort of 67 students, forty-seven (70%) completed the questionnaire, 

which included two background questions (previous university studies, visual arts as a hobby). 

The respondents’ gender was not requested because only three of the students in the cohort 

were male, and hence the possible effect of gender on the other variables could not be 

statistically analyzed. The quantitative part of the questionnaire included core questions on the 

students’ spontaneous use of drawing in various aspects of anatomy learning (self-study, 

examinations, cadaver dissection) rated on a five-point Likert scale (never / hardly ever / 

occasionally / often / always). Two open-ended questions formed the qualitative part of the 

questionnaire (Appendix 1) and were designed to encourage the students to make their own 

suggestions on how drawing could be implemented in anatomy teaching, and to express other 

thoughts relating to the use of drawing as a learning approach. The students were informed 

about the questionnaire via an email explaining the aims of the study, and the application of 

the results for course development and research publication. The email also stated that the 

questionnaire would be available for completion during the next dissection course, starting the 

following week. During this course, the author reminded the students about the questionnaire 

and, as one of the teachers on the course, was available at all times to answer any questions 

they had concerning either the study in general, or the questionnaire in particular. While 

students were informed in the email about the long history of drawing in anatomical education, 

the previously reported benefits of drawing (see Introduction) were not discussed at this point 

to avoid influencing the responses. Participation was voluntary and the students’ responses 

were anonymous. 

 



10 
 

Data Analysis 

 

Descriptive statistics. Initial descriptive statistics, namely frequency distributions, means, and 

standard deviations for variables, were generated using IBM SPSS Statistics software, version 

25.0 (IBM Corp., Armonk NY). This software was also used for all other statistical analyses in this 

study. 

 

Bivariate correlation analyses. Correlations between the background variables (previous 

university studies, visual arts as a hobby) and the specific study variables related to the use of 

drawing (study, examinations, cadaver dissection) were tested with Spearman’s two-tailed 

correlation analysis. This non-parametric test was chosen because of the relatively small sample 

size. A correlation was deemed significant at or below the .05 probability level. 

 

Scales and reliabilities. Cronbach’s alpha coefficients were extracted to test the internal 

reliability of the main scales. This procedure is applied to test the extent to which items within a 

scale measure the same dimension. By conventional psychometric criteria, any values of 

Cronbach’s alpha below .60 are considered poor (Richardson, 2004). In this study, the two self-

study items (for studying and for recalling previously learned structures) measured the same 

dimension (Cronbach’s alpha coefficient 0.81). The two items concerning the use of drawing in 

the context of cadaver dissection also measured the same dimension (Cronbach’s alpha 

coefficient 0.65). One statement each concerned the use of drawing for examinations, for 

producing animal figures unrelated to studies, and for scribbling.  
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Qualitative data analysis 

Qualitative content analysis on open-ended responses on how drawing could be used to 

improve learning in anatomy courses was carried out as a data grounded analysis process 

(Braun and Clark, 2006). First, the data was read several times through and initial themes were 

noted. Then the data was segmented to units of analysis addressing one aspect of using 

drawing to improve learning in anatomy, and each unit of analysis was first given an initial 

coding based on the main theme it represented: guidance by teachers, teacher-generated 

material, drawing as part of the curriculum and student generated activity (Table 4). The 

themes were then grouped into subthemes relating to students’ suggestions on how to 

improve the use of drawing in anatomy courses: encouragement by teachers, recommendation 

by teachers to use for reflection, staff provided animal images to which students add 

structures, sample drawings by teachers, drawing assignments, drawing guidance / workshops, 

mandatory use of drawing in examinations, and student support / advise on drawing. Since 

drawing was not yet implemented to the curriculum at the time of the survey, it was not 

possible to focus on the learning outcomes resulting from the use of drawing in anatomy 

courses. Instead the choice was made to include all the suggestions offered by the students on 

how to improve the use of drawing in anatomy courses for the qualitative analysis. All the data 

was analyzed with the nine subthemes to examine the suggested improvements but reported 

by maintaining knowledge of the type of input (theme) it provided (presented in results in 

detail).  

RESULTS  

Quantitative results 
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Quantitative data were based on the students’ perceived use of drawing using a five-point 

Likert scale (Figure 1; Table 1). Previous university studies had no significant correlation 

(Spearman’s rho values not shown) with the use of drawing in any aspect of anatomy learning 

(Table 1). Students who reported visual arts as a hobby scored higher means on the use of 

drawing in all aspects of anatomy learning (study = learning new material, recall (previously 

learned material), the drawing of animal figures, and cadaver dissection), except on the 

reported use in examinations, than students who had no visual preferences (Table 1), and all 

correlations apart from two (the reported use of drawing in examinations and for reflection 

after cadaver dissection) were statistically significant (Table 2).  

 Based on the variable means, the use of drawing as a part of studying and of recall 

(the two items measuring the same dimension, Cronbach’s alpha coefficient 0.81) was 

significantly correlated with all other study-related variables (with each other, drawing animal 

figures, dissection; Fig. 1, Table 3). Drawing was mainly used as a method for recalling 

previously learned anatomical structures (36 respondents, 12 of whom also used it in 

examinations). Only four respondents used drawing for the sole purpose of recalling previously 

learned material in examinations. In addition to the Likert-scale score, only one student 

provided a free-text comment directly related to the use of drawing as a part of studying and of 

recall: “The three-dimensionality of a previously learned structure is easier to perceive if you 

draw it”.  

Based on the variable means, the two cadaver dissection items measuring the 

same dimension (Cronbach’s alpha coefficient 0.65) were not as commonly associated with 

drawing as the latter is with the other aspects of anatomy learning (Table 2) but drawing before 
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and after cadaver dissections were both significantly related to studying and recall (Table 3). 

Three students provided free-text comments in addition to the Likert-scale score. One of them 

was negative:  “I feel that drawing before dissections is not useful.” Two of the comments were 

positive and provided information on how the drawing helped the student:  “Drawing before 

dissections helps me in the 3D orientation of structures mentioned in the learning aims.” “I draw 

before cadaver dissections to orientate myself properly before the actual dissection work begins. 

Drawing the dissected views afterwards reinforces what I learned during the dissection.”  

Of the items characterized by only one statement, drawing realistic or stylistic 

animal figures was significantly correlated with studying, recall and preparing for cadaver 

dissections (Table 3). Drawing as a part of answering an examination question did not correlate 

with any other specific study variable (Table 3), but only one student provided a particular 

reason for not using drawing in examinations: “I do not use drawing in examinations because 

there has never been a question that could be answered by drawing.” Similarly, scribbling did 

not correlate with any other study variable (Table 3), but three students specified that they 

scribbled on their notes because it helped them to concentrate during lectures.  

    

Qualitative results 

Data-grounded analysis of the open responses on how drawing could be used to improve 

learning in anatomy courses highlighted four themes and nine subthemes (Table 4). Of the 47 

respondents, 28 (59%) provided suggestions in answer to this question. 

Guidance or advice by teachers 
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The most common subtheme was the staff encouragement for the use of drawing in anatomy 

learning. It appeared that students would also value advise for using drawing specifically for 

reflection. “It would help if teachers recommended using drawing for reflection after 

dissections”.  

Teacher-generated material  

Students commented on the usefulness of staff provided drawings or animal images to which 

students can easily add organs/structures. “Teachers should provide simple model images or 

unfinished pictures for students to complete.”  

Drawing as part of the curriculum 

One category of responses related to the implementation of drawing into the curriculum. 

Besides drawing assignments, value was seen in drawing guidance. Only one student 

recommended using drawing in examinations. “Drawing workshops would be useful!“ 

Student generated activity 

Another dimension of improvement related to student generated activities such as peer-

learning and support groups for drawing. “I would most likely start using drawing as a learning 

aid if drawing was done in student-support group.”  

 

DISCUSSION       

One of the main findings of this study was the considerable effect of artistic preferences on the 

use of drawing in anatomy learning. As predicted, a student who finds drawing interesting and 

feels comfortable drawing is more likely to take advantage of this method whenever a cadaver 

or another type of specimen is not available for 3D viewing. A medical student who enjoys 

drawing is also more likely to attend workshops on drawing (Borrelli et al., 2018). In a previous 
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study (Borrelli et al., 2018), only 13 percent of medical students used drawing as their main 

learning tool, with “time constraints” as the most commonly reported barrier to using drawing.  

Some students may not even consider drawing unless it is specifically added to the 

curriculum, to a learning task or to an examination question. Similar to the results of a previous 

study (Rees, 2018), the results of this study indicate that many students would also need 

encouragement from teachers, and examples on how to use drawing effectively. Since some 

students feel that they don’t have the skills to draw, it is also important to impart the fact that 

the biggest benefit of drawing (exercises) is not necessarily the picture itself but the process of 

creating images and forming a mental image (Rees, 2018; Reid et al., 2019). The ability to draw 

well is not essential, and drawings can be discarded after their creation. A suggestion provided 

by one respondent (Table 5) might be beneficial for students with few artistic inclinations: draw 

several quick sketches instead of one elaborate image.   

 Drawing is a suitable learning method for every student because it is much more 

that a manual exercise (Joewono et al., 2018). Drawing can, for example, reveal students’ 

misunderstandings about issues related to anatomical structures (Osório et al., 2013). Finally, 

an important pedagogical finding to share with students is the one by Backhouse et al. (2017), 

showing that the performance of students with visual and artistic inclinations did not differ 

from those without such characteristics when applying an artistic process as a learning method.  

In contrast to the study hypothesis, previous university studies did not correlate 

significantly with any aspect of anatomy learning. This may be partly due to the small sample 

size (only 16 students with prior studies). This variable was included in the study because 

previous research showed that veterinary students at the University of Helsinki with previous 
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university studies did not perform academically better than recent high school-leavers, but the 

former adopted the learning goals with significantly less stress than the latter (Laakkonen and 

Nevgi, 2014; 2017). This indicates that students with previous university studies have better 

learning strategies as well as time management skills than students without previous university 

studies (Laakkonen and Nevgi, 2014; 2017), and thus more time for drawing as well (Borrelli et 

al., 2018). Experienced students may also be able to switch from one learning method to 

another more easily (a behavior that is known to be related to drawing; Naug et al., 2011; 

Greene, 2018), and to have cognitive engagement in observation (a key element in drawing) 

rather than emotional or behavioral engagement (Pickering et al., 2019).   

 Bell and Evans (2014) defined observation as “a person’s ability to identify 

physical characteristics”. Besides including familiar pattern recognition, such a definition 

includes the ability to identify the unfamiliar. This is an important part of learning anatomy 

because dissection cadavers, for example, seldom look exactly like the corresponding textbook 

photographs due to anatomical variation (in itself an integral part of learning anatomy) 

between specimens. The respondents in this study did not commonly use drawing in 

preparation for or reflection on cadaver dissections. This clearly has implications for the 

instructions for dissection sessions as one of the major benefits of drawing is an improvement 

in observational skills (Bardes et al., 2001; Shapiro et al., 2006; Schaff et al., 2011; Bell and 

Evans, 2014). Moreover, Alsaid and Bertrand (2016) showed statistically significant 

improvements in the memorization of an anatomical region as a result of drawing before and 

after a dissection session. Similar to the benefits reported by Reid et al. (2019), one of the 
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respondents in this study commented that after the dissection exercise, he/she was able to 

retrieve the memorized cadaver image and redraw it without being able to see the cadaver.  

The familiar pattern recognition (Bell and Evans, 2014) is also related to the need 

to learn the anatomy of several animal species, a characteristic distinguishing veterinary 

anatomy from human anatomy. Artistic learning approaches would provide an excellent 

method for paying attention to the comparative anatomy of animal species, and for recognizing 

the anatomical differences between breeds, especially in dogs. None of the reported uses of 

drawing, or the student-suggested improvements addressed these interspecific differences. 

This clearly needs to be specifically addressed in future studies to determine the discipline- 

specific pedagogical impacts that drawing may have on veterinary anatomical education.     

None of the respondents mentioned using drawing for anything other than 

learning the subject matter, such as an emotional coping mechanism for dealing with mortality 

associated with cadaver dissection (Moore et al., 2011). This could be partly because alternative 

uses were not specifically requested in an effort not to use leading questions in the 

questionnaire. Dissection exercises in human medicine may be a cause of emotional stress 

(Boeckers and Boeckers, 2016) for some students unaccustomed to unpleasant sights, smells 

and emotions related to cadaver dissection. The first dissections have been described as a 

period of identity change into a physician-to-be and represent a sensitive phase for students 

(Madill and Latchford, 2005). Similarly, veterinary students are faced with seeing traditional pet 

animals transformed into learning material for dissection exercises, which seems to be a cause 

of emotional stress for some students (personal observation). Drawing before and after cadaver 

dissections were both significantly related to studying and recall, but not to any other purposes, 
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indicating that drawing was used solely for learning. Besides these significant correlations, the 

drawing of animal figures was significantly correlated with preparation for cadaver dissections, 

indicating that drawing was used to gain a holistic picture of the animal before dissection. 

Moreover, the reported use of drawing for reflection after cadaver dissection did not differ 

significantly between students with visual and artistic preferences and those without such 

characteristics. The use of drawing as an outlet for expressing the emotional aspects of dealing 

with dissections needs to examined in more detail by formulating specific questions on this 

matter in future surveys, as has been suggested (Boeckers and Boeckers, 2016). To this end, in 

addition to emotional coping mechanisms such as humor, intellectualization, peer discussions 

and philosophical attitudes, arts may provide an outlet for expressing the emotional aspects of 

dealing with mortality (Moore et al., 2011). It has also been suggested that artistic approaches 

could replace some cadaveric material by providing illustrative depth and meaning (Collett and 

McLachlan, 2005).  

Another key finding of this study was the moderate use of drawing in 

examinations and its lack of significant correlations with any other study variable, providing 

support for the author’s observation that student-generated drawings are not as commonly 

used in examinations as previously. The results also indicated that even student-generated 

animal figures seemingly unrelated to the examination questions carried some association with 

learning for the students. These findings warrant further research as images are among the 

most common features in increasingly multimodal assessments (Vorstenbosch et al., 2013). If 

students feel comfortable using self-produced drawings in examinations, they may also be 

more prepared for images used in assessments. One student mentioned the lack of a need to 
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draw in assessment as a motivation not to draw. This is interesting as students are reminded 

before the anatomy examinations that they should provide orientation keys for any drawings 

they use as part of their answer, and teachers also provide general feedback on the 

examinations, which includes comments on any student-generated drawings. The inclusion of 

the concept of authentic assessment (Wiggins, 1989) as a variable in future studies might help 

to analyze the drawing motivation in detail. Authentic assessment requires students to 

demonstrate their deep understanding and problem-solving in tasks replicating real-world 

challenges.     

 Improved concentration was the only mentioned use of drawing (scribbling) 

unrelated to specifically learning the anatomical subject matter. Scribbling may not be seen as a 

form of drawing by the students as it did not correlate with any other variable related to 

anatomy learning, and it scaled poorly with the other variable in the subset, drawing realistic or 

stylistic animal figures (Table 1). Scribbling did correlate significantly with the students’ artistic 

preferences, however, which indicated that those who are comfortable with drawing may also 

turn to scribbling more easily.  

Qualitative student feedback indicated that encouragement and teacher-

produced drawing examples or images are likely to increase the use of drawing as a learning 

approach in veterinary anatomy. Structured assistance by an expert or artistic learning methods 

based on cognitivist and constructivist learning theories would, however, be most beneficial 

(Backhouse et al., 2017), and would provide additional support and ideas for staff as well. The 

efficacy of drawing as a tool for teaching anatomy is highlighted by the fact that drawing may 
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enhance students’ anatomical knowledge directly by the provision of anatomical facts, or 

indirectly by providing students with tools to learn anatomy (Borrelli et al., 2018). 

 Further work by the author is underway in the form of drawing workshops 

supervised by a professional artist, but only one of these could be arranged before the Covid-19 

pandemic forced the postponement of further workshops. Artistic methods and suggestions 

made by the respondents in this study, however, were implemented through self-directed 

learning in the anatomy courses that replaced the cancelled cadaveric dissections in April and 

May during the virus outbreak. As previous research reports (McKeown et al., 2003; McHanwell 

et al., 2007) that the benefits of drawing for knowledge retention can only be measured using 

free recall-type tests, the assessments for these e-learning courses were also modified 

accordingly. 

Limitations of the study 

Only first-year students were included in this prospective study. Future studies should also 

include more mature students to increase the sample size and diversity of respondents. 

Moreover, potential alternative uses of drawing were not specified by the respondents. This 

could partly be due to the fact that the questionnaire did not include specific questions on 

these variables in an effort not to use leading questions. This needs to be addressed in future 

studies by providing detailed specification of alternative uses. As this study was only designed 

to survey the students’ use of drawing in various aspects of veterinary anatomy learning, it did 

not measure any objective outcomes that would demonstrate the acquisition of knowledge in 

anatomy. This will be the focus of future studies. 
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CONCLUSIONS 

Before implementing drawing as a learning aid in the veterinary anatomy curriculum, the 

students’ point of view was addressed to determine the various ways that they use drawing as 

a learning approach in anatomy. As predicted, artistic preferences had a significant effect on 

the use of drawing in most aspects of veterinary anatomy learning, but not on the use of 

drawing in examinations or as a method of reflecting on learned subject matter after dissection 

exercises. Qualitative student feedback indicated that although structured assistance by a 

drawing expert would be most beneficial for implementing drawing as a learning approach, 

encouragement and teacher-produced drawing examples or images would most likely increase 

the use of drawing as a learning approach in veterinary anatomy even when time or resources 

do not allow for drawing workshops. Overall, the results can be interpreted as the first 

incremental contribution to the use of drawing in veterinary anatomy education.  
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FIGURE LEGENDS 

Figure 1. The means of the variables describing the use of drawing in various aspects of learning 

veterinary anatomy based on the Likert-scale agreement (0 = never, 1 = hardly ever, 3 = 

occasionally, 4 = often, 5 = always). Number of respondents = 47. 
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Table 1. Results from the use of drawing in learning veterinary anatomy (mean +/- SD) arranged 

according to the students’ academic background and previous experience in visual arts. 

Use of drawing Previous 
studies 

(N=16) 

No previous              
studies  

(N=31) 

Arts as a 
hobby a 

(N=16) 

Arts not a       
hobby  

 (N=31) 

For studying  3.37 (0.88) 3.45 (0.89) 3.87 (0.81) 3.19 (0.83) 

For giving answers in examinations 2.31 (1.14) 2.32 (0.83) 2.31 (0.87) 2.32 (0.98) 

For recalling previously learned 
structures 

3.00 (0.97) 3.30 (0.90) 3.69 (0.87) 2.93 80.85) 

For producing animal figures 
unrelated to studies 

2.00 (1.15) 2.19 (1.19) 3.06 (1.00) 1.64 (0.95) 

For on notes/examination 

paper 

2.56 (0.81) 2.35 (1.20) 3.06 (0.85) 2.10 (1.04) 

For preparation for cadaver 
dissection  

2.00 (0.82) 2.06 (1.12) 2.50 (1.03) 1.08 (0.94) 

Reflection on cadaver 

dissection 

2.31 (0.79) 2.16 (0.90) 2.50 (0.73) 2.06 (0.89) 

Responses were reported on a five-point Likert-scale with 1 = never, 2 = hardly ever, 3 = 

occasionally, 4 = often, 5 = always 

a Student draws, paints or sculpts in his/her free time. 
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Table 2. Visual arts as a student’s hobbya had a significant effect on the use of drawing in 

various aspects of anatomy learning. 

Use of drawing Correlation coefficient 

Studyingb 0.37 f 

For giving answers in examinations 0.02 

For recalling previously learned structuresc 0.37g 

For producing animal figures unrelated to studiesd 0.60 f 

Scribbling on notes / examination papere 0.42 f 

For preparing for cadaver dissection 0.33g 

For reflecting after cadaver dissection 0.22 

Student a draws, paints, sculpts in his/her free time.                           

Studyb = learning new material                           

Recallc previously learned material                           

Animal figuresd = Drawing realistic or stylized animal figures on one’s notes or examination 

paper Scribblinge = drawing unrelated to specifically learning the anatomical subject matter        

Correlationf is significant at the 0.01 level. Correlationg is significant at the 0.05 level.  
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Table 3. Correlations between the specific study variables (background variables excluded).              

 Studya

  
Examination Recallb Animal 

figuresc 
Scribblingd Pre-

dissection 
Post-
dissection 

Study 1.000 0.197 0.610e 0.397e 0.103 0.720e 0.522e 

Examination 0.197 1.000 0.121 0.286 -0.156 0.200 0.208 

Recall 0.610f 0.121 1.000 0.516e 0.228 0.542e 
  

0.326f

  

Animal 
figures 

0.397e 0.286 0.516e   1.000 0.149 0.338f

  
0.193 

Scribbling 0.103 -0.156 0.228 0.149 1.000 -0.108 -0.056 

Pre-
dissection 

0.720e 
  

0.200 0.542e 0.338f -0.108 1.000 0.547e 

Post-
dissection 

0.522e 
  

0.208 0.326f

  
0.193 -0.056 0.547e

  
1.000 

Studya = learning new material; Recallb previously learned material; Animal figuresc = Drawing 
realistic or stylized animal figures on one’s notes or examination paper; Scribblingd = drawing 
unrelated to specifically learning the anatomical subject matter 

eCorrelation is significant at the 0.01 level. fCorrelation is significant at the 0.05 level. 
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Table 4. Summary of the qualitative feedback from respondents on how drawing could be used 
to improve learning in anatomy courses. Number of comments in parenthesis.  

Themes Subthemes 

Guidance or advice by teachers  

 Encouragement by teachers (6) 

 Recommendation by teachers to use for reflection (3) 

Teacher-generated material  

 Staff provided animal images to which students add organs / 
structures (5) 

 Sample drawing by teachers (3) 

Drawing as part of the 
curriculum 

 

 Drawing assignments / portfolio of dissected cadaver views (5) 

 Drawing guidance of workshops (3) 

 Mandatory use of drawing in at least one examination questions (1) 

Student generated activity  

 Student support groups for drawing (1) 

 Student advice on drawing (1) 
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Appendix 1 

 

Questionnaire on the use of drawing as a learning aid in anatomy  

 

Background questions  

Do you have any previous university-level education?  Yes / No  

Have you actively drawn or engaged in other forms of visual arts as a hobby? Yes / No 

Feel free to specify:  

Research questions related to use of drawing  

I.  Do you use drawing (or any other form of artistic expression) to learn anatomical structures? 

Never / hardly ever / occasionally / often / always    

Feel free to specify:  

II. Do you use drawing when answering exam questions assessing anatomical knowledge? 

Never / hardly ever / occasionally / often / always   

Feel free to specify:  

III. Do you use drawing as a method to recall previously learned anatomical structures?  

Never / hardly ever / occasionally / often / always   

If so, do you use it: in self-study / in exams / in both  

IV. Do you ever draw realistic or stylized animal figures on your notes or exam paper for any 

other reason?  

Never / hardly ever / occasionally / often / always   

Feel free to specify:  

V. Do you ever scribble images on your notes during lectures?  
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Never / hardly ever / occasionally / often / always   

Feel free to specify:  

VI. Do you prepare for cadaver dissections by drawing beforehand? 

Never / hardly ever / occasionally / often / always   

Feel free to specify:  

VII. Do you draw after cadaver dissections to reflect on the learning goals, or for some other 

reason?  

Never / hardly ever / occasionally / often / always   

Feel free to specify:  

 

VIII. Feel free to describe how you think drawing could be used to improve learning in anatomy 

courses.   

IX. Other comments 

 

Thank you for taking the time to complete this questionnaire. 

 

 

 

 

 

 

 


