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1. Introduction 

In this intellectual output we provide an in-depth analysis of the learning outcomes (LOs) and 

learning unit descriptions used to describe the curriculum of Anatomy as recorded by all partners in the 

EDUportfolio platform. These learning outcomes and descriptions have been reviewed and validated by 

content matter experts. 

2. Methods 

For the manual analysis of the LOs and learning unit descriptions, we exported all curricula from the 

EDUportfolio platform into an Excel format (see Appendix 2). 

2.1 Quantitative analysis 

Based on the Excel file we first analyzed and described the number of LOs and learning unit 

descriptions provided by each partner. We also created a word cloud of all LOs using the software 

wordle1. For this purpose irrelevant words, such as "and", "the" etc. were removed before creating the 

word cloud. 

2.2 Qualitative analysis 

All learning outcomes were coded deductively and independently by two experienced BCIME team 

members with a health profession education background from JU and UAU. Divergent codings were 

solved by discussion and consensus has been reached in all cases. For the purpose of the coding a 

coding guideline has been developed that covers the following categories: 

1) "Learning category": 

 cognitive 

 psychomotor 

 affective 

2) Bloom's knowledge dimension [1,2]: 

 Factual 

 Conceptual 

 Procedural 

 Metacognitive 

3) Bloom's cognitive process dimension [1,2]: 

 Remember 

 Understand 

 Apply 

 Analyze 

 Evaluate 

 Create 

                                                           

1 http://www.wordle.net/ 
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4) MeSH chapter "Anatomy" and its following main categories [3]: 

 Body regions (A01) 

 Musculoskeletal system (A02) 

 Digestive system (A03) 

 Respiratory system (A04) 

 Urogenital system (A05) 

 Endocrine system (A06) 

 Cardiovascular system (A07) 

 Nervous system (A08) 

 Sense organs (A09) 

 Tissues (A10) 

 Cells (A11) 

 Fluids and secretions (A12) 

 Stomatognathic system (A14) 

 Hemic and immune system (A15) 

 Embryonic system (A16) 

For this category we decided that two codings per LO are more suitable to describe it, as in many 

cases the LO was related to more than one MeSH category. The coding guideline can be found in 

Appendix 1. 

The descriptions of learning units were analyzed based on MeSH only, as they did not include 

specific verbs indicating Bloom’s levels. After reaching consensus, the results were presented to and 

discussed with all partners. 

3. Results 

3.1 Descriptive/quantitative analysis 

3.1.1 Number of learning outcomes in anatomy 

Overall, for the five partner curricula in anatomy 805 distinct learning outcomes have been defined 

by the educators to describe their curriculum and entered into the EDUportfolio platform. Figure 1 

shows the distribution of learning outcomes among the five partner curricula. Additionally, JU has 

entered 52 descriptions of learning units. 
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Fig. 1 Number of learning outcomes (green=course-level, blue= learning unit level) and learning units 

(orange) in anatomy in partners’ curricula. 

The number of learning outcomes to describe the anatomy curriculum of partner medical schools 

ranges from 13 (JU) up to 225 (UPJS), indicating a heterogeneous level of granularity and mapping 

approach, well-known challenges in curriculum mapping. The learning outcomes have been defined 

either on course level (JU and UAU) or learning unit level (MU, UMF, and UPJS). JU provides substantial 

(learning outcome-like) information about the content of learning units within the descriptions. No 

learning outcomes have been defined on a module level. 

3.1.2 Keyword frequency 

Figure 2 shows a word cloud visualization of the learning objectives. Terms used most often include 

"explains", "structures", "systems", "describes," and "functions". 

 

Fig. 2 Word cloud of learning outcomes and learning unit descriptions of all partner anatomy curricula 

(filling words have been removed). 
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Figure 3 shows the frequency of verbs used to describe the LOs. 

 

Fig. 3 Word cloud of verbs used to describe the LOs of all partner anatomy curricula. 

3.2 Qualitative analysis 

3.2.1 Analysis of outcomes based on the learning category 

From the total of 805 learning outcomes, 794 have been categorized as cognitive, four as affective 

(all from JU), and seven as psychomotor (five from UMF, one from MU and one from UPJS). The 

psychomotor LOs aimed on physical examination skills for which anatomical knowledge is essential, such 

as palpation. The affective LOs covered aspects, such as professionalism and teamwork. 

3.2.2 Analysis of outcomes based on the revised Bloom's taxonomy 

The 794 cognitive LOs were further coded based on Bloom's taxonomy (Table 1). LOs of most 

partners were categorized as factual, except for UAU, where about 67% of LOs were categorized as 

conceptual and only about 30% as factual. Procedural LOs were less common for all partners. 

Table 1. Frequencies of Bloom's knowledge dimension of partner LOs, the most prevalent level is 

marked in yellow. 

 Factual Conceptual Procedural 

JU 4 (44.4%) 2 (22.2%) 3 (33.3%) 

MU 81 (62.3%) 34 (26.2%) 15 (11.5%) 

UAU 62 (27.9%) 149 (67.1%) 11 (5.0%) 

UMF 106 (50.7%) 63 (30.2%) 40 (19.1%) 

UPJS 139 (62.1%) 82 (36.6%) 3 (1.3%) 

Total 392 (49.4%) 330 (41.6%) 72 (9.0%) 

 

Table 2 shows the frequencies of the Bloom's cognitive process dimension for the anatomy 

curricula of all partners. For three partners (MU, UAU, UPJS) the dimension "Understand" is the most 

prevalent, whereas "Remember" is most prevalent for JU and "Apply" for UMF. For all partners the 

dimension "Create", "Evaluate", and "Analyze" are less frequent. 
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Table 2. Bloom's cognitive process levels for each partner, the most prevalent level is marked in 

yellow. 

 Remember Understand Apply Analyze Evaluate Create 

JU 5 (55.6%) 2 (22.2%) 2 (22.2%) 0 0 0 

MU 27 (20.8%) 57 (43.8%) 31 (23.8%) 1 (0.8%) 13 (10.0%) 1 (0.8%) 

UAU 2 (0.9%) 201 (90.5%) 6 (2.7%) 3 (1.4%) 9 (4.1%) 1 (0.4%) 

UMF 43 (20.6%) 63 (30.1%) 77(36.8%) 24 (11.4%) 0 2 (0.1%) 

UPJS 58 (25.9%) 133 (60.4%) 5 (2.2%) 25 (11.2%) 1 (0.5%) 2 (0.8%) 

Total 135 (17.0%) 456 (75.4%) 122 (15.3%) 53 (6.7%) 23 (2.9%) 6 (0.7%) 

 

3.2.3 Analysis of outcomes based on anatomical topic (MeSH) and other medical subjects 

The analysis of the codings based on MeSH over all curricula showed that almost 22% of LOs are 

related to the Nervous system (A08) (Table 3). The detailed analysis of the partner curricula shows that 

for UAU, UMF, and UPJS LOs related to the nervous system are most frequent, for UMF even making up 

to over 30% of their LOs. In contrast, the MU and JU anatomy curriculum focuses more on general body 

regions. 

Table 3. Codings of LOs and learning unit descriptions based on MeSH (two codings possible) for all 

partner curricula. * includes LOs and learning unit descriptions. 

MeSH category JU* MU UAU UMF UPJS Total  

Body regions (A01) 17 (23.29%) 25 (18.80%) 14 (5.30%) 15 (5.49%) 37 (14.86%) 108 (10.78%) 

Cardiovascular 
system (A07) 

4 (5.48%) 19 (14.29%) 14 (5.30%) 28 (10.26%) 31 (12.45%) 96 (9.58%) 

Cells (A11)  0 0 26 (9.85%) 3 (1.10%) 1 (0.40%) 30 (2.99%) 

Digestive system 
(A03) 

4 (5.48%) 5 (3.76%) 7 (2.65%) 7 (2.56%) 4 (1.61%) 27 (2.69%) 

Embryonic system 
(A16) 

8 (10.96%) 1 (0.75%) 14 (5.30%) 35 (12.82%) 0 68 (6.79%) 

Endocrine system 
(A06) 

0 10 (7.52%) 5 (1.89%) 4 (1.47%) 1 (0.40%) 20 (2.00%) 

Fluids & secretions 
(A12) 

0 0 5 (1.89%) 3 (1.10%) 0 8 (0.80%) 

Hemic & immune 
system (A15) 

0 9 (6.77%) 14 (5.30%) 6 (2.20%) 4 (1.61%) 33 (3.29%) 

Integumentary 
System (A17) 

0 3 (2.26%) 2 (0.76%) 0 5 (2.01%) 10 (1.00%) 
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MeSH category JU* MU UAU UMF UPJS Total  

Musculoskeletal 
system (A02) 

12 (16.44%) 15 (11.28%) 24 (9.47%) 52 (19.05%) 51 (20.48%) 155 (15.47%) 

Nervous system 
(A08) 

10 (13.70%) 11 (8.27%) 45 (17.05%) 87 (31.87%) 65 (26.10%) 218 (21.76%) 

Respiratory system 
(A04) 

2 (2.74%) 4 (3.01%) 9 (3.41%) 6 (2.20%) 8 (3.21%) 29 (2.89%) 

Sense organs (A09) 3 (4.11%) 20 (15.04%) 25 (9.47%) 4 (1.47%) 13 (5.22%) 65 (6.49%) 

Stomatognathic 
system (A14) 

2 (2.74%) 0 7 (2.65%) 5 (1.83%) 6 (2.41%) 20 (2.00%) 

Tissues (A10) 0 0 25 (9.47%) 3 (1.10%) 11 (4.42%) 39 (3.89%) 

Urogenital system 
(A05) 

4 (5.48%)  9 (6.77%) 19 (7.20%) 9 (3.30%) 9 (3.61%) 50 (4.99%) 

Not applicable 7 (9.59%) 2 (1.50%) 8 (3.03%) 6 (2.20%) 3 (1.20%) 26 (2.59%) 

 

Overall, 32 LOs or descriptions (UMF: 21, MU:9, UAU:1, JU:6) are related to the clinical subject of 

radiology, where students have to be able to identify anatomical structures in radiology images, such as 

"Student identifies somatic leading structures, body cavities and organ systems in radiological images". 

Also, five LOs (UMF) were related to the clinical subject of surgery, such as "Student characterizes the 

particularities of history taking and narrative medicine in neurosurgery". 

4. Discussion and Conclusions 

The number of LOs to describe the partners' anatomy curricula varies significantly and especially 

the JU curriculum with 13 LOs shows a lower granularity than the other curricula. The main reason for 

this is that JU made use of the learning unit descriptions and provided dedicated descriptions of the 

content in that way, which we also included into our analysis. The varying level of granularity is a well-

known challenge in curriculum mapping and it is not surprising that we also discovered this aspect in our 

analysis. 

Based on our analysis we recommend describing curricula at a high level of LO granularity. Such 

fine-granular LOs are more specific and helpful for learners, but also useful in analyzing a curriculum at 

institutional and faculty levels. Additionally, providing an overarching level of granularity under which 

the fine-granular LOs are subsumed can help educators to get a quick overview about a curriculum. 

The results of the LO analysis show a clear focus of the anatomical curricula of all partners on the 

cognitive level, although very few LOs also cover the psychomotor and affective level. 

For Bloom's knowledge dimension the factual dimension was most prevalent in partner anatomy 

curricula except for the UAU curriculum, which has, with about 67%, a clear focus on the conceptual 

dimension. The reason for this difference could be that the anatomy LOs are based on the German 
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competency-based learning objectives catalog (NKLM2) which is not subject-specific, but aims to define 

competencies a graduate has to demonstrate. To develop a well balanced and modern anatomy 

curriculum we recommend leveraging all factual, conceptual as well as procedural learners’ knowledge 

and skills. Typically, in medical curricula, the factual knowledge dimensions are more prominent in 

preclinical courses, and the conceptual and procedural dimensions are more emphasized in clinical 

courses. However, in our partner anatomy curricula we saw some fine examples of how clinical skills and 

the conceptual and procedural knowledge dimension can also be introduced during preclinical 

education, for example by combining anatomy education with clinical examination skills or radiological 

image interpretation. 

For Bloom's cognitive dimension, three anatomy curricula have a focus on the "Understand" (MU, 

UPJS, UAU) dimension, whereas JU focused on "Remember" and UMF on "Apply". Striking is that more 

than 90% of UAU's LO have been coded in the "Understand" dimension, which might also be due to the 

conceptualization of the NKLM. LOs in the dimensions "Analyze", "Evaluate", and "Create" are not very 

frequent in all partner curricula.  Although, most of the analyzed LOs did not include specific contextual 

information and we cannot draw any direct conclusions on the applied teaching methods, the focus on 

"Remember" and "Understand" might indicate a focus on more traditional formats, such cadaver 

dissections or lectures. Typically, these formats do not require students to create something, as it would 

be the case in modern teaching formats, such as 3D printing, rapid prototyping or living anatomy3. An 

evaluation of the teaching and learning activities applied in the partner's anatomy curricula is needed to 

further investigate this aspect. 

The analysis of the LOs based on the anatomy MeSH categories show a tendency to focus on the 

nervous system in three of the partner curricula, whereas aspects such as "Fluids and secretions" or the 

"Integumentary System" are less prevalent. The frequency of LOs based on the different anatomical 

categories varies substantially. For example, for the UMF curriculum almost 3/4 of the LOs are related to 

four anatomical areas (nervous, musculoskeletal, cardiovascular and embryonic system), whereas for 

MU or UAU these areas are only covered by about 35% of the LOs. 

The anatomy curricula of all partners, except UPJS cover LOs related to radiology (image 

interpretation) and UMF also includes LOs from surgery, which indicates the interdisciplinary teaching 

approach of anatomy. As we focused on analyzing our anatomy curricula and not any other parts of the 

curriculum we cannot yet identify the true level of interdisciplinarity, for example by identifying 

anatomy-related LOs in surgery and radiology. However, with the EDUportfolio platform and 

methodologies developed as part of BCIME, we anticipate this can be done in the near future. 

Finally, we see a need for the development of national competency-based learning objectives 

catalogs as they are available in Germany (NKLM) and Poland4. The existence of such catalogues can 

significantly improve and unify education of particular study branches across education institutions at 

the national and international levels too. 

                                                           

2 http://www.nklm.de/ 
3 Estai M, Bunt S (2016). Best teaching practices in anatomy education: A critical review, 
Annals of Anatomy - Anatomischer Anzeiger; 208:151-7. 
4 https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20190001573 
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Coding guideline 
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Coding guideline 

For coding the learning outcomes we agreed on the following coding rules based on Bloom's 

revised taxonomy5. 

Additional rules agreed upon: 

1) Learning categories 

Learning outcomes are coded as either cognitive, psychomotor (skills), or affective. 

 Cognitive: Aims to develop the mental skills and the acquisition of knowledge of the 

individual. 

 Psychomotor: Includes utilizing motor skills and the ability to coordinate them. 

 Affective: Includes the feelings, emotions and attitudes of the individual. 

2) Knowledge dimension 

Based on the description in [2] we agreed on the following specific rules: 

LOs covering one or more of the following aspects will be coded as "Conceptual": 

 Topographical relations between organs or systems (e.g. 1494) 

 Anything related to importance or relevance (e.g. 1509) 

 Summarizing all knowledge about something (e.g. 1464)  

 Processes, functions, mechanisms 

 Projections or projection lines 

 Aspects of clinical knowledge, diseases, or treatments 

LOs demonstrating anatomical knowledge on cadavers or radiology images (e.g. 1451) will be coded 

as "Procedural". 

3) Cognitive process dimension 

In this category we will use the category the verb is mapped to [2]. If verbs are not explicitly 

covered we take the most similar one. 

4) MeSH 

We code the LOs based on first level of the anatomy category (A)6. 

If two MeSH chapters apply, we coded both. 

 

                                                           

5 https://www.celt.iastate.edu/teaching/effective-teaching-practices/revised-blooms-taxonomy/  
6 https://meshb.nlm.nih.gov/treeView 
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Appendix 2 

Table with codings 
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