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INTRODUC TION

Children's understanding of health and disease is guided by their 
knowledge and understanding of their individual body parts.1 
These body parts can undergo detrimental changes in disease and 
illness to present symptoms and could ultimately result in death 
throughout life.2,3 Body knowledge is conceptualized as the conflu-
ence of three levels of knowledge about the human body, namely: 

lexical-semantic, sensorimotor, and visuospatial (as assessed in this 
study).4 Lexical knowledge, within the current context, refers to ana-
tomical words and vocabulary. Semantic knowledge in turn refers to 
the ability to combine the words in a meaningful manner.4,5 Lexical–
semantic body knowledge is at a level beyond that which would be 
expected from participants in the context of this study but comple-
ments sensorimotor body knowledge (knowledge of the body's rela-
tive position in space–time) and visuospatial body knowledge (based 
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on visual cues which permit an understanding of the boundaries and 
topology of body parts).4,5 An individual's visuospatial knowledge of 
anatomy, hereafter referred to as anatomical knowledge, refers to 
their knowledge of the names of body parts, their location and (po-
tential) functions, and how these elements are interlinked.

The public's anatomical knowledge has been shown to be lack-
ing, with recent studies in the UK and Hong Kong, demonstrating a 
varying but overall poor performance in knowledge of multiple basic 
anatomical structures and their locations.3,6 These recent studies 
confirm findings from earlier years that anatomical knowledge of 
patients, even those suffering from specific diseases of organs, has 
limited knowledge of where their afflicted organs (and others) are lo-
cated; individuals undergoing surgery or with pelvic organ prolapse 
also have limited knowledge too.7–9

This limited knowledge in patients can be a barrier to seeking 
timely and appropriate care, if unbeknownst to the sufferer what 
organ might be causing pain and whether the pain is referred, but 
equally could be a source of anxiety. For instance, if a patient is being 
admitted for gallbladder surgery and assumes the bladder refers to 
urine, they may suffer significant anxiety immediately before sur-
gery if they were to learn that the organ is in the upper abdomen. It 
may be even worse if they wake up expecting to see surgical scars 
around the lower abdomen/pelvis but see them in the upper right 
quadrant. These example situations demonstrate that these issues 
could have been avoided with better anatomical or health literacy.10 
Furthermore, the patient's health literacy and effective communi-
cation by the healthcare provider have an impact on informed and 
written consent.11

Cheung and colleagues showed an inverse relationship of age 
with level of knowledge with the peak knowledge appearing in the 
age 16–25-year bracket. The data also suggest that those present-
ing only primary education level performed better than those with 
a secondary education as their highest level of attainment, but not 
significantly.6

Even with historical studies and those more recent, it is hard to 
see any improvement in patient or public anatomical knowledge. 
This is intriguing given the increasing investment in public health 
campaigns by governments in many countries to reduce the impact 
of disease(s) and try to improve lifestyle choices.

The driver of these health campaigns is often to reduce the inci-
dence and/or disease burden of a given condition, particularly those 
that generate the most impact on health and social care provisions. 
In recent anatomical knowledge studies in the UK and Hong Kong, 
there were intriguing observations, particularly in the UK study. 
From an anatomical perspective, the fact that <2 of 3 respondents 
could correctly identify the location of the heart was surprising.3,6 
Given the significance of the heart in basic bodily functions and its 
involvement as the leading cause of death in the UK through isch-
emic heart disease in 2022, and similarly, the 4th highest contrib-
utor to death in Hong Kong. Over 59,000 deaths in the UK were 
caused by ischemic heart disease, over 10% of all deaths, and in 
Hong Kong, it accounted for 11.3% of male deaths and over 10.7% 
of female deaths in 2022.12,13 This is of interest because there is 

an opportunity for basic anatomical knowledge to feed into people 
making decisions about their health which could improve their life 
expectancy or reduce their disease burden by seeking earlier help. 
There is limited information relating to what children know about 
anatomical structures in the body; greater understanding of the 
body and health is important in school children, Much of the learning 
about health can inform decisions they make in later life about activ-
ities, such as healthy eating, smoking, drinking, drug use and other 
things that have an impact on quality of life, morbidity, and mor-
tality.14–16 There is also potential that later in life, this information 
may be valuable in these individuals making informed choices and 
understanding about their health or that of their families, improving 
health literacy and utilization of healthcare resources.17

The anatomical knowledge of participants in the current study 
will provide a useful insight into the knowledge of a younger popu-
lation. The study will also examine how girls and boys in Namibian 
education, in the absence of confounders, perform relative to each 
other in a system where equal access to educational time and re-
sources in sub-Saharan Africa is often a challenge.18

This study of children in Namibia represents the first study of its 
kind examining a young population, that of a country in Africa and 
one which is in the upper-middle income classification. The study 
setting in a sub-Saharan African country is an important one. In 
these countries, access to education and completion of it, is a chal-
lenge for many women, particularly in rural and remote areas which 
often results in a significant gender gap, not just in performance but 
also in attendance.19 Data on performance in primary education is 
limited; it shows girls are better at reading, but there is little dif-
ference in maths performance.20 However, the situation changes 
at secondary and tertiary levels, where girls still face barriers. It is 
well recognized that in terms of southern African countries, Namibia 
is one of the more progressive countries working hard and achiev-
ing good progress toward gender equality as government policies 
such as the National Gender Policy aim to reduce gender dispari-
ties across all sectors, not just education.21,22 It is also important to 
recognize that the geography of a country such as Namibia, with a 
significant rural and remote population, can make accessibility to an 
educational setting a big challenge for pupils, particularly girls, to get 
there safely.23 Many parents are reluctant to send their daughters to 
school, particularly secondary school due to safety concerns during 
these journeys in rural or remote areas.24,25

Economic challenges also disproportionately affect girls in 
sub-Saharan countries such as Namibia. Primary education across 
Namibia is free, but this does not include costs associated with 
schooling such as transportation, where available, cost of uniforms 
or any reading or writing materials that may be required.26 This often 
results in boys being prioritized for attending school over their sis-
ters. This disproportionately affects girls, especially in poorer fam-
ilies, as they may be required to work at home providing care or 
helping with family existence such as farming.27 All of these factors 
combined demonstrate why education can be challenging for girls in 
Namibia, where 33% of them leave school before their high-school 
graduation, regardless of the compulsory education required years 
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in school.28 Any of these situations will result in girls having less ac-
cess to educational time and the expectation that they would per-
form more poorly compared with their boy counterparts.

Study setting

Namibia sits as an upper-middle-income country as classified by the 
World Bank; in the last 30 years, it has seen a substantial educa-
tional reform. This reform to the Cambridge system has increased 
the number of learners accessing educational provision. In contrast 
to its alignment as an upper-middle-income country, it still sees a 
considerable number of deaths from communicable diseases such as 
HIV/AIDS, Tuberculosis, and maternal deaths.18

Namibia is a country that invests heavily in its education, with 
one of the highest gross domestic product (GDP) expenditures on 
education in the world.29 Statistical data from the World Bank indi-
cate an average of 8.6% of Namibia's GDP was allocated to educa-
tion from 2010 to 2023.30 The majority (around 87%) of the 1964 
schools within Namibia are state-run and English is the primary me-
dium of instruction for learners aged 9 years and above. However, 
the early years of tuition, for learners aged 6 to 9, can be provided 
in their mother tongue, such as Khoekhoegowab, Oshiwambo, 
German, Afrikaans, RuKwangali, Otjiherero, and other indigenous 
languages. Primary school education, for learners aged between 6 
and 13, is phased into Junior Primary (pre-primary to grade 3) and 
Senior Primary (grades 4 to 7) and is followed by so-called high 
school which is phased as Junior Secondary (grades 8 to 10) and 
Senior Secondary (grades 11 to 13).30,31 A core common curriculum, 
The National Curriculum for Basic Education, is followed throughout 
the primary and secondary educational settings and covers numer-
ous anatomical structures and systems as part of Health Education 
(grades 4 to 7) and Life Science (grades 8 and 9). Schooling is com-
pulsory from the age of 6 to 16 and learners aspiring to tertiary ed-
ucation are required to obtain an International General Certificate 
of Secondary Education (Cambridge Assessment International 
Education) during their final two years of tuition (grades 11 and 12 at 
ages 17 and 18).31 An A-level program, which aligns with the British 
educational system and is considered part of the Senior Secondary 
phase, equates to grade 13 and is offered by some private schools.31 
Although overall it has been shown that anatomical knowledge is 
lacking in the general population, this is the first study to look specif-
ically at the anatomical knowledge of children in both a primary and 
secondary educational setting, as well as the first study of this type 
to look at a population within Africa.

MATERIAL S AND METHODS

A survey, similar to that used in previously published studies, was 
distributed to a number of private schools in Windhoek, Walvis Bay, 
and Keetmanshoop, which are the 1st, 3rd, and 13th most populous 
cities in Namibia in 2024.3 Schools in these cities were selected as 

they responded to requests to be involved, as well as locations that 
the research team was able to access safely. The survey asked partic-
ipants to place a marker detailing their understanding of the location 
of various organs and structures within the body: adrenals, appen-
dix, bladder, biceps, brain, cornea, cruciate ligament, diaphragm, 
gallbladder, hamstrings, heart, kidneys, liver, lungs, pancreas, quadri-
ceps, spleen, stomach, thyroid, and triceps. The Achilles was used 
as a demonstration of the task required and reported as 100% on 
the results for perspective and comparison to all tested organs/
structures. Demographic information relating to age, school grade, 
and gender was anonymously collected. The study was approved by 
the Namibian Ministry of Health and Social Services (reference #: 
LK2022).

From these 3 cities, 5 private schools took part—1 from 
Keetmanshoop, Keetmanshoop Private School; 2 from Walvis Bay, 
International School of Walvis Bay, Walvis Bay Private School; and 
2 from Windhoek, Rosewood Academy and Windhoek Gymnasium. 
Each school offers primary and secondary education to boys and 
girls. These private (non-state) schools follow recognized interna-
tional curricula such as Cambridge or International Baccalaureate 
that are validated by the Ministry of Education, Arts and Culture. 
The Education Act 2001 section 16 covers private schools' curricu-
lum following their submission and application for approval of their 
curriculum, which also examines the content, the resources avail-
able for delivery of the curriculum, as well as staff involved. In this 
study, schools followed one of the approved curricula: Cambridge 
International Curriculum, Namibian Senior Secondary Certificate 
(NSSC), Independent Examinations Board or a combined Namibian 
National Curriculum and Cambridge International Curriculum. 
Questionnaires were administered in classrooms with researchers 
present to confirm there was no information sharing between stu-
dents or from teachers to students, as well as ensuring any health 
promotion material or posters were not assisting students with an-
swers. This was needed as many of the resources in classrooms have 
an association with health education to reduce transmission of dis-
eases and improve quality of life and life expectancy.32–34

The responses were grouped according to their school grades (4 
to 12), covering children from the age of 10–18. These represent the 
latter 3 years of primary school and the 5 years of secondary school 
in the Namibian education system. These year groups/ages were 
chosen as they were deemed competent in reading and understand-
ing the task as part of this research and represent ages at which an 
understanding of the body begins to form, as well as having teaching 
about various parts of the body delivered as part of the curriculum.

A total of 501 school pupils volunteered and returned completed 
answer sheets; 20 of these were excluded due to being incomplete. 
This gave a final total of 481 completed answer sheets which were 
then double-blind marked against a master copy and scores were 
transcribed into an Excel spreadsheet for analysis. Comparison of 
overall girls vs. boys' performance was done by the ANOVA test.

To determine whether the pupil performance is associated with 
gender and grade, while controlling for the variability arising from 
the schools attended by the children, logistic generalized linear 
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mixed models with binomial error structure were employed. The 
outcome was the number of exact answers over 20 questions (or 
less in the case of the performance on individual body systems), 
and gender and grade were the fixed effects, with girls and grade 
4 as reference categories, respectively. The school ID was used as 
a random effect in these instances. The resulting random effect in-
tercepts were then explored to evaluate school performance while 
controlling for all other variables.

A similar model was employed for the performance on each body 
system: endocrine (adrenals, pancreas and thyroid), digestive (appen-
dix, gallbladder, liver and stomach), excretory (bladder and kidneys), 
musculoskeletal (biceps, cruciate ligament, hamstrings, quadriceps 
and triceps), nervous (brain and cornea), respiratory (diaphragm and 
lungs), circulation (heart), and immune (spleen). In this case, each 
grade was explored as a reference category to investigate statisti-
cally significant differences between grades and performance.

The generalized linear mixed models were fitted by maximum 
likelihood using the Laplace approximation. All statistical analyses 
were conducted in either R v4.3.2, using the lme4 package and 
Graphpad Prism 5.35

The sample size for each school and the breakdown of gender of 
respondents are shown in Table 1.

RESULTS

The structures assessed as part of this study showed that across the 
481 responses, the brain (96.3%), heart (75.8%), bladder (74.6%), 
and lungs (74.2%) performed best, with a number of musculoskeletal 
structures also showing strong results. Structures within the abdo-
men were most poorly answered, with the spleen (8.8%), adrenals 
(9.8%), gallbladder (11.9%), and pancreas (12.1%) performing most 
poorly across the cohort (Figure 1). The average score was 8.26 of 
20 or 39% of structures correct; with the increase in grade, the aver-
age percentage of correct structures increased compared with the 
younger grades (Figure 2).

The responses also showed that the range of percentage cor-
rect answers decreased, suggesting a more consistent level of an-
atomical knowledge in relatively older boys and girls within this 
study (Figure 2). Girls demonstrated a stronger score in numer-
ous structures compared with the boys in their respective grades 
(Figure 3).

Performance is associated with grade, with most grades above 
4 improving in their performance when compared with grade 4 (ref-
erence category, Table 2). Exceptions are grades 7 and 8. Grade 10 
has the largest performance compared with grade 4, with students 
in grade 10 doubling the performance of students in grade 4 when 
controlling for gender and school.

Gender was not statistically associated with overall performance 
(p-value above 0.05). Although overall performance was not statis-
tically significant between boys and girls, there were two structures 
that showed significant differences. The first was where boys outper-
formed girls (hamstrings; 56% vs. 45%, respectively, p < 0.05) and the TA

B
LE

 1
 

D
em

og
ra

ph
ic

 d
at

a 
of

 e
ac

h 
sc

ho
ol

's 
re

sp
on

de
nt

s 
by

 g
ra

de
 a

nd
 g

en
de

r.

Sc
ho

ol
 1

Sc
ho

ol
 2

Sc
ho

ol
 3

Sc
ho

ol
 4

Sc
ho

ol
 5

To
ta

l p
up

ils
Bo

ys
G

irl
s

To
ta

l p
up

ils
Bo

ys
G

irl
s

To
ta

l p
up

ils
Bo

ys
G

irl
s

To
ta

l p
up

ils
Bo

ys
G

irl
s

To
ta

l p
up

ils
Bo

ys
G

irl
s

G
ra

de
 4

6
3

3
3

3
0

10
1

9
10

0
10

26
11

15

G
ra

de
 5

8
6

2
15

7
8

9
3

6
10

3
7

21
9

12

G
ra

de
 6

7
4

3
16

10
6

18
6

12
10

4
6

32
15

17

G
ra

de
 7

0
0

0
15

8
7

10
4

6
9

4
5

13
4

9

G
ra

de
 8

5
5

0
15

5
10

10
2

8
10

5
5

13
6

7

G
ra

de
 9

8
3

5
15

7
8

10
2

8
5

0
5

12
9

3

G
ra

de
 1

0
6

3
3

11
4

7
10

4
6

11
3

8
28

10
18

G
ra

de
 1

1
10

4
6

11
3

8
11

2
9

8
3

5
0

0
0

G
ra

de
 1

2
0

0
0

9
6

3
10

6
4

5
2

3
0

0
0

To
ta

l
50

28
22

11
0

53
57

98
30

68
78

24
54

14
5

64
81



    |  5TAYLOR et al.

second was where girls outperformed boys (appendix; 28% vs. 15%, 
respectively, p < 0.001) (Figure 3), when not adjusting for the grade.

As the structures in our survey are seldom taught alone, usu-
ally as part of a system, we next examined the performance of each 
grade of students for each of the body systems as aligned with the 
curriculum and structures in our survey.

For the endocrine system, grades 5, 9, 10, 11, and 12 performed 
significantly better than grade 4, with grades 6, 7, and 8 performing 

significantly worse than grade 5. Grades 9, 10, and 11 performed sig-
nificantly better than 6, 7, and 8, while grades 10, 11, and 12 performed 
significantly better than grades 7 and 8. Although only grades 10 and 
11 cover the endocrine systems, these grades, along with 9 and 12 sig-
nificantly outperform all the earlier grades but not grade 5 (Figure 4).

Similar significant effects were found for the digestive system, 
although grade 12 was not different from any other grade. Grades 
5, 9, 10, and 11 perform significantly better than grade 4. It is in-
teresting to note that grades 6–8 performed significantly worse 
than grade 5. Grades 9–11 all performed better than grades 6 and 
grades 10 and 11 performed significantly better than grades 7 and 
8. (Figure 5).

For the muscular system, most of the grades performed sig-
nificantly better than grade 4 with grade 7 as the only exception. 
Grades 6 and 7 performed significantly worse than grade 5, and 
grade 7 significantly worse than grade 6. These results are particu-
larly concerning for grade 7, given that grades 5, 7, and 9 are the only 
three grades covering the muscular system (but grade 5 outperforms 
grades 4, 6, and 7). Grade 9 and above tended to significantly out-
perform all the previous grades with a few exceptions (grades 5 and 
8) (Figure 6).

Grades 10 and 12 performed significantly better than grades 4, 
5, and 6 for the respiratory system, and grade 11 better than 5. No 
differences were found between grades 7 and 12 (Figure  7). This 
system showed the least number of significant differences between 
grades (Table 3).

In the immune system, grade 5 performed better than grade 4, 
and 9 and 10 performed better than grade 8. It is interesting to note 
that grades 8, 11, and 12 performed worse than grade 5. Grade 12 is 
the only grade with the immune system in its curriculum. As in most 
of the systems, grade 5 outperforms or is not different from higher 
grades (Figure 8).

F I G U R E  1  Overall scores showing the percentage of the 
481 respondents who answered each structure correctly. Bar 
represents mean ± SEM.

F I G U R E  2  The score (out of 20) achieved by students for each grade (black circles), the regression line (red continuous line), and its 95% 
confidence intervals (red dashed lines) and the average number of correct answer for each grade (green circles).
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No statistically significant difference in performance, based on 
grade and gender, was found for excretory, nervous, and circulatory 
systems.

Finally, only for the muscular system, boys performed better 
than girls in all grades, while no difference was found for the other 
systems. In all body systems, grades 9 to 12 do not show statistically 
significant differences in performance between them.

Our model also demonstrated that overall, students performed 
significantly better in their knowledge of the following systems 
as the grade increased, compared with the lower grades, in order 
of best to worst: muscular, endocrine, respiratory, digestive, and 
nervous, these systems showed the greatest improvement in per-
formance. The data was inconclusive in demonstrating improved 

performance in knowledge for excretory, circulatory, and immune 
systems. In all systems, higher grades outperformed lower.

Two schools, scored significantly above the benchmark, the 
average performance of all students (regardless of school) after 
correcting for grades and gender. One scored notably higher than 
three of the four other schools and better than one school number: 
63%, 60%, 50%, and 11% higher, respectively. Three of the schools, 
scored significantly worse than the benchmark (Figure 9).

DISCUSSION

This study represents the first assessment of anatomical knowledge 
of school children. The 481 responses represent the largest assess-
ment of public knowledge of anatomical structures in recent years, 
with the overall mean of the cohort being 8.26 of 20 (39%) of struc-
tures correct. The correct average response rates of the current 
study were higher than the 6.5 of 20 reported in Hong Kong, but 
less than our previous study in the UK which gave an average of 11 
of 20 correct responses.3,6 Furthermore, it represents the first ana-
tomical knowledge assessment of a cohort of Namibian and African 
individuals, with previous recent studies demonstrating the pres-
ence of some juveniles in their larger cohorts in the UK and Hong 
Kong. In the UK study, the average age was 36.5 years; in the Hong 
Kong study, the average age is not known, but it is assumed from the 
data available to be above that of our study. Multiple studies have 
shown that there is increasing anatomical knowledge of children 
as they age,40–42 but it is clear from some of the other studies that 
this knowledge declines in early adult years before increasing again 
around or beyond middle age.3

F I G U R E  3  Overall scores showing the average correct score for each structure grouped into boys (black) and girls (white) for the 481 
participants. Only the appendix; girls > boys (p ≤ 0.0001) and hamstrings; boys > girls (p ≤ 0.05) showed a significant difference. Girls 
performed better than boys in 15 of the structures assessed.

TA B L E  2  Generalized linear binomial mixed model results.

Variable Estimate odds ratio p-value

Intercept 0.24 <0.001

Grade 4 Ref

Grade 5 1.53 <0.001

Grade 6 1.23 0.01

Grade 7 1.16 0.12

Grade 8 1.17 0.09

Grade 9 1.69 <0.001

Grade 10 2.03 <0.001

Grade 11 1.80 <0.001

Grade 12 1.84 <0.001

Female Ref

Male 1.03 0.38
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In this study, there is a clear increase in anatomical knowledge 
from the start of the school grades through to the end, grades 
4 to 12, respectively, this is consistent with child performance in 
other studies.3,6 This increase in knowledge is statistically signif-
icant, although not in the final years of primary school—grades 5 
and 6. In the Namibian curriculum, across these initial 3 grades; 
grades 4 and 5 see the first exposure to each of the body sys-
tems and learning of new knowledge. It is not until grade 6 that 

the spiraling exposure of some of these systems (development, 
circulatory, and human reproduction) appears again. Although ex-
posure to anatomy-related material in other areas of life cannot 
be ruled out and raises a question that warrants further investiga-
tion where children are taught about or acquire knowledge about 
human anatomy. There are several obvious sources: at school, at 
home, through TV, online media, or literature (both fiction and 
non-fiction) and through their peers.

F I G U R E  4  Performance for the endocrine system by grade. Blue: Grade shown in row performing better than the grade shown in 
column (e.g., second row and first column: Grade 5 performing better than grade 4); Red: Grade shown in row performing worse than the 
respective grade in column (e.g., 6 performing worse than 5); Gray: No difference between grades. The differences shown in blue and red 
are statistically significant p < 0.05.

F I G U R E  5  Performance for the digestive system by grade. Blue: Grade shown in row performing better than the grade shown in 
column (e.g., second row and first column: Grade 5 performing better than grade 4); Red: Grade shown in row performing worse than the 
respective grade in column (e.g., 6 performing worse than 5); Gray: No difference between grades. The differences shown in blue and red 
are statistically significant p ≤ 0.05.

F I G U R E  6  Performance for the muscular system by grade. Blue: Grade shown in row performing better than the grade shown in 
column (e.g., second row and first column: Grade 5 performing better than grade 4); Red: Grade shown in row performing worse than the 
respective grade in column (e.g., 6 performing worse than 5); Gray: No difference between grades. The differences shown in blue and red 
are statistically significant p ≤ 0.05.
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Studies dating back to 1953 have advocated for increased 
human anatomy instruction in schools. Research has shown a signif-
icant association between higher anatomical knowledge in children 

and their fathers' educational background. Specifically, children 
whose fathers graduated college scored significantly higher.43 
Furthermore, younger children with fathers who had higher levels of 

F I G U R E  7  Performance for the respiratory system by grade. Blue: Grade shown in row performing better than the grade shown in 
column (e.g., grade 10 performing better than grade 4); Gray: No difference between grades. The differences shown in blue are statistically 
significant p ≤ 0.05.

TA B L E  3  References to anatomy and/or human body systems in the school curricula in Namibia.36–39

Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Grade 9 Grades 10 and 11 Grade 12

(9–10) (10–11) (11–12) (12–13) (13–14) (14–15) (15–16/16–17) (17–18)

Personal health Y Y

Dental Y

Respiratory Y Y Y Y Y

Excretory Y Y Y Y

Development Y Y Y

Circulation Y Y Y Y Y Y

Reproduction Y Y Y Y Y

Digestion Y Y Y Y

Skeleton Y Y Y

Nervous Y Y Y Y

Muscular Y Y Y

Immune Y Y

Endocrine Y

Note: Grade listed in each column with child ages listed in bracket. White filled boxes denote primary school grades, gray filled boxes denote 
secondary grades. Grades 10 and 11 are combined as they form part of a 2-year syllabus that was implemented nationally in 2019, the body systems 
covered in this are stipulated as part of this syllabus and are not divided into grade 10 or 11 as the relevant year of teaching.

F I G U R E  8  Performance for the immune system by grade. Blue: Grade shown in row performing better than the grade shown in column 
(e.g., second row and first column: Grade 5 performing better than grade 4); Red: Grade shown in row performing worse than the respective 
grade in column (e.g., 8 performing worse than 5); Gray: No difference between grades. The differences shown in blue and red are 
statistically significant p ≤ 0.05.
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education also demonstrated greater anatomical knowledge when 
their parents' education and occupations were analyzed against 
their performance.44–47

Earlier studies have used a variety of methods to determine the 
anatomical knowledge of school students, the vast majority and as 
seen in this study, have asked students to draw what they think is 
within the body when provided with a blank outline.48–50 Other 
studies have used a more open assessment, relying on participants' 
ability to position organs on a toy doll. It is suggested that utilization 
of a blank outline gives a clearer representation of an individual's 
true level of anatomical knowledge over multiple-choice options, as 
multiple-choice testing could trigger partially remembered knowl-
edge.28 Where most of the public including children encounter ana-
tomical knowledge, such as in a healthcare setting, the availability of 
information to trigger partially remembered information may not be 
a terrible thing. Within the context of this study, the methodology 
represents a solid open assessment of their underlying knowledge of 
topographical anatomy.

In this study, the increase in performance from the younger 
grades to the older grades for almost all structures fits with the 
understanding that as children age, they increase their knowledge 
about the body. Their progression through the developmental 
stages detailed in the introduction has been shown to play a role in 
how they will describe and understand anatomy.51,52

Some of the results in this study align with these findings, 
the largest gain in knowledge is seen across musculoskeletal 
structures, as children hit the formal operational stage, they are 
encountering puberty, where hormones begin to exert their in-
fluence on the body, particularly the musculoskeletal system.53,54 
Although they cannot see the changes beneath the skin, the sig-
nificant effect hormones are having effect on the musculoskeletal 
system, increasing size and mass of muscles and bones, may be 
evident visually on themselves or when observing peers, these 
changes also increase forces that are responsible for foundational 
motor skills such as running and jumping. These changes might 

account for the stronger performance on this anatomical system 
compared with some of the others which are much harder to visu-
alize or see the changes in.

The performance of the students in this study shows a progres-
sive increase in anatomical knowledge. The increasing knowledge 
across many of the systems, as the school grade increases suggests 
that students are acquiring and retaining knowledge as they prog-
ress through their school years. Previous research has suggested 
that around the age of 10 years is when children transition from de-
scribing their digestive structures as “the tummy” to using proper 
terminology such as the stomach.55 The significantly improved per-
formance of students from grade 9 onwards suggests that correct 
anatomical structures and their relationship inside the abdomen are 
well understood compared with earlier years.

With the strong performance in their formative years, there are 
questions about what happens to this knowledge in some of the 
years beyond formal education, as a decline in knowledge has been 
shown in later decades.3, 56–58 This knowledge is valuable as we age 
and begin to see health problems arise; lower levels of health and 
body knowledge correlate with difficulty or delay in accessing ap-
propriate care, which can translate to worse outcomes.59 The im-
portance of the influence of education is well established and leads 
to better overall health and a longer lifespan. The opportunity for 
this kind of knowledge to have a positive impact is significant. In 
Namibia, the top 3 leading causes of death are communicable dis-
eases and account for 43% of deaths in the country in 2019 (before 
Covid-19 became a significant contributor to the number of deaths 
from communicable diseases across the globe).

Knowledge about specific organs, structures, and systems is im-
portant and varies from country to country in terms of the link(s) to 
the most common causes of morbidity and mortality.

Overall performance on each structure showed that there were 
very limited significant differences between girls and boys, although 
girls were better at answering 15 out of the structures; all but one of 
those that boys were better at answering were muscles, with lungs 

F I G U R E  9  A forest plot demonstrating the relative performance of schools compared with the benchmark (1) the average performance of 
all students (regardless of school) after correcting for grades and gender.
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being the non-muscular structure. In our study, as with previous 
studies, it has been shown that boys are better at answering the lo-
cation of muscles, but not viscera compared with girls.3

It is interesting to note that girls were better at answering three-
quarters of the structures, with the appendix being the only one that 
was answered significantly better. The reasons for this are unknown 
but it may be down to the girls' exposure to and experiences of the 
menstrual cycle which could assist in gaining knowledge about the 
menstrual cycle, associated structures and potential pains associ-
ated with this bodily process. This may make girls more aware of 
other types of pain that are associated with abdominal organs and 
their location, such as the appendix, but there is limited data sup-
porting this. Girls have been shown to be better at answering viscera 
but other evidence suggests that knowledge of genitalia and struc-
tures involved in the menstrual cycle in girls and women has room 
for improved understanding, even in individuals who are suffering 
from conditions affecting these structures.3,8,60–62

The authors recognize that there is a limited significant differ-
ence in the results when assessing the performance between girls 
and boys in this study. Although not significant, the results are still 
relevant; in this study, we argue that this lack of significance is fun-
damentally important. In a country and region where historically, 
girls are often absent and overlooked in education for a variety 
of reasons, this cohort at a variety of schools across the country 
demonstrates what can be achieved when girls have equal access to 
educational provision at all ages within the school system.

It is recognized that boys and girls in Namibia have similar per-
formance at primary school, but this disappears in further years of 
education. In terms of anatomical learning, our study shows that 
there is similar performance in later years when girls are given similar 
access to education compared with boys. This could be an example 
of what is achievable when policies such as those being enacted in 
Namibia are doing to support girls in education; further work in a 
public educational setting would be a useful comparator. The vast 
geographical size and varied population location and demographics 
mean that challenges still persist and time to overcome these may 
still be a significant time away for some areas of the country, but 
examples of positive performance for girls in educational settings 
can be a showcase for what is attainable and make a case for further 
government support or reinforcing those actions already taken.

Many of these challenges that girls face, such as expectations to 
take on household responsibilities such as caring for siblings and el-
derly parents have a negative impact on the time that they may get in 
education compared with their boy counterparts. Similarly, in some 
of these areas, early marriage, sexually transmitted diseases, and 
potential pregnancies remain key barriers to girls' educational atten-
dance and progress. Where education and safe access to it for girls 
exist, this may help parents who are reluctant to send their daugh-
ters to school, particularly secondary school due to safety concerns 
during these journeys in rural or remote areas overcome many of 
these fears and barriers.63–67

Economic challenges also disproportionately affect girls in 
sub-Saharan countries such as Namibia. Primary education across 

Namibia is free, but this does not include costs associated with 
schooling such as transportation, where available, cost of uniforms 
or any reading or writing materials that may be required. This often 
results in boys being prioritized for attending school over their sis-
ters. This disproportionately affects girls, especially in poorer fam-
ilies, as they may be required to work at home providing care or 
helping with family existence such as farming. Any of these situa-
tions will result in girls having less access to educational time and the 
expectation that they would perform more poorly compared with 
their boy counterparts.68–70

Our study, which included a greater proportion of girls and young 
women (58% of respondents), is potentially unexpected to see them 
matching and outperforming their boy classmates considering the 
historical inequity. In sub-Saharan countries, as many as 41% of 
school-aged adolescent women have reported missing school due to 
menstruation and/or symptoms such as pain, reporting more missed 
school calendar days than boys.71–73 Similar issues affect girls in 
these age groups as they are often responsible for the carer role 
in their families, as well as slowing or terminating their educational 
journey due to pregnancy, which in some sub-Saharan countries can 
be over 40,%; both are further reasons why they often demonstrate 
an increased absence rate from school.68,71,72,74 Namibia continues 
to face challenges in relation to teenage pregnancy, with 66 teenage 
births per 1000 girls aged 15–19 in 2023; this is above the global 
average of 44 and statistics show that in 2023.75 In the 3 years be-
tween 2018 and 2021, Namibia documented 56,300 teenage preg-
nancies, which is almost 20,000 more than the number of teenagers 
who qualified for university entry (37,480).76 The huge geographical 
area and diverse population across city, suburban, and rural commu-
nities may contribute to this.

Although it is outside the scope of this article, it is important to 
note that change may be on the horizon in Namibia as government 
policies such as the National Gender Policy, aim to reduce gender 
disparities across all sectors, not just education. In countries such as 
Namibia, where there is heavy investment in education, this serves 
as evidence that health knowledge is being instilled at an early age 
and there is an opportunity for it to add self and societal value going 
forward.77,78 In other developed and developing countries, this 
knowledge has been shown to be lacking in later decades which has 
the potential to increase poor outcomes in healthcare access and 
diagnoses.69,70 This is particularly important in Namibia which has a 
particularly poor life expectancy, one of the shortest in the world at 
60.4 years of age, which is well below the average of similar econom-
ically developed countries.79 The performance of students in this 
study shows the promising understanding that Namibian children 
have about their anatomy. This has potential for the future to help 
them build on their own health literacy, helping themselves and their 
family members to be better able to assimilate themselves with how 
they understand and access information relating to their health.80 
This is particularly important in light of the life expectancy in 
Namibia and some of the health challenges the population faces.81,82

One point of potential bias or skewing is that all the schools that 
participated in this study are private schools within Namibia; private 
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schools accounted for 6% of the 819,749 pupil enrolments across 
the country in 2022.19 They must follow the national curriculum un-
less special dispensation is obtained from the government to adapt. 
Namibia invests heavily in its education with 9.4% of its GDP being 
spent on education.30 Private schools in sub-Saharan Africa perform 
much better than state-funded schools, and their advantage is positive 
and moderately large.83,84 The authors also note that there is variation 
in the performance of the different schools that participated; there 
are several reasons why this might be more than just the curriculum 
itself. For instance, studies elsewhere have demonstrated a statisti-
cally significant relationship in learners' scores for biology when com-
paring the International General Certificate of Secondary Education 
and the International Baccalaureate Diploma Programme.85 However, 
subject-specific comparative data do not exist for Namibia. Additional 
considerations that might impact learners' performance include the 
extent of curriculum implementation, teacher experience and subject 
knowledge, available teaching resources, timepoint of involvement in 
our study compared with relevant material delivery through the cur-
ricula for each institution and continuous assessment practices.85

Further work looking at the performance of a similar cohort in 
the public school system would enable a valuable comparison be-
tween the two educational strands and give a more complete in-
dication of the anatomical knowledge in the majority of Namibian 
school children.

CONCLUSIONS

Namibian private school children have shown a strong and progress-
ing knowledge of anatomy across ages 9–18. Children typically dem-
onstrate a keen knowledge of body parts, although not known by 
their anatomical names, as toddlers.41 This study also shows what 
can happen to girls' education and the knowledge they can achieve 
when given access to equal educational time and resources com-
pared with boys of the same age. In terms of anatomical structures 
and body systems knowledge in the later years of secondary school, 
performance plateaus, and peaks around age 15.

AUTHOR CONTRIBUTIONS
Adam M. Taylor: Conceptualization; writing – review and editing; 
project administration; formal analysis; writing – original draft; 
methodology; validation; data curation. Lojandrie Kirsten: Writing – 
original draft; investigation; methodology; formal analysis; project 
administration; validation. Luigi Sedda: Writing – review and edit-
ing; formal analysis; validation; writing – original draft; project ad-
ministration; methodology; conceptualization. Quenton Wessels: 
Writing – review and editing; formal analysis; project administration; 
supervision; data curation; methodology; validation; writing – origi-
nal draft; conceptualization; investigation.

ACKNOWLEDG MENTS
The authors would like to thank all the schools, teachers, and pupils 
for their participation in this study.

E THIC S S TATEMENT
The study was approved by the Namibian Ministry of Health and 
Social Services (reference #: LK2022).

ORCID
Adam M. Taylor   https://orcid.org/0000-0002-4084-0456 
Lojandrie Kirsten   https://orcid.org/0009-0000-7753-3903 
Luigi Sedda   https://orcid.org/0000-0002-9271-6596 
Quenton Wessels   https://orcid.org/0000-0001-8539-5459 

R E FE R E N C E S
	 1.	 Jones EG, Badger TA, Moore I. Children's knowledge of internal 

anatomy: conceptual orientation and review of research. J Pediatr 
Nurs. 1992;7(4):262–8.

	 2.	 Santillo AF, Lundblad K, Nilsson M, Landqvist Waldö M, van 
Westen D, Lätt J, et al. Grey and white matter clinico-anatomical 
correlates of disinhibition in neurodegenerative disease. PLoS One. 
2016;11(10):e0164122.

	 3.	 Taylor AM, Diggle P, Wessels Q. What do the public know about 
anatomy? Anatomy education to the public and the implications. 
Anat Sci Educ. 2018;11(2):117–23.

	 4.	 Schwoebel J, Coslett HB. Evidence for multiple, distinct represen-
tations of the human body. J Cogn Neurosci. 2005;17(4):543–53.

	 5.	 Slaughter V, Heron M. Origins and early development of human 
body knowledge. Monogr Soc Res Child Dev. 2004;69(2):1–102.

	 6.	 Cheung RCC, Chen B, Ho CCJ, Tipoe GL, Yang J. Where is the 
spleen? Where are the lungs?—an investigation of the level of 
anatomical knowledge of the Hong Kong public. Anat Sci Educ. 
2023;16(6):1209–17.

	 7.	 Pearson J, Dudley HA. Bodily perceptions in surgical patients. Br 
Med J (Clin Res Ed). 1982;284(6328):1545–6.

	 8.	 El-Hamamsy D, Parmar C, Shoop-Worrall S, Reid FM. Public un-
derstanding of female genital anatomy and pelvic organ pro-
lapse (POP); a questionnaire-based pilot study. Int Urogynecol J. 
2022;33(2):309–18.

	 9.	 Boyle CM. Difference between patients' and doctors' interpretation 
of some common medical terms. Br Med J. 1970;2(5704):286–9.

	10.	 Benjamin RM. Improving health by improving health literacy. Public 
Health Rep. 2010;125(6):784–5.

	11.	 Aldoory L, Ryan KE, Rouhain AM. Appendix C: best practices and 
new models of health literacy for informed consent: review of the 
impact of informed consent regulations on health-literate com-
munications. National Academies of Sciences, Engineering, and 
Medicine. 2015 Informed Consent and Health Literacy: Workshop 
Summary. Washington, D.C: The National Academies Press; 2015.

	12.	 Loes Charlton BB, Panes J, Saib A, Delong-Smith P. Deaths regis-
tered in England and Wales: 2022. Office for National Statistics; 
2023 [cited 2024 Apr 4]. Available from: https://​www.​ons.​gov.​
uk/​peopl​epopu​latio​nandc​ommun​ity/​birth​sdeat​hsand​marri​ages/​
deaths/​bulle​tins/​death​sregi​strat​ionsu​mmary​tables/​2022

	13.	 Leading causes of all deaths; 2022 [cited 2024 Apr 4]. Available 
from: https://​www.​healt​hyhk.​gov.​hk/​phisw​eb/​en/​chart_​detail/​22/​

	14.	 Dalal M, Cazorla-Lancaster Y, Chu CG, Agarwal N. Healthy from the 
start-lifestyle interventions in early childhood. Am J Lifestyle Med. 
2022;16(5):562–9.

	15.	 Angeli M, Hassandra M, Krommidas C, Morres I, Theodorakis Y. 
Assessing the impact of a health education anti-smoking program 
for students: a follow-up investigation. Children. 2024;11(4):387.

	16.	 Griffin KW, Botvin GJ. Evidence-based interventions for prevent-
ing substance use disorders in adolescents. Child Adolesc Psychiatr 
Clin N Am. 2010;19(3):505–26.

https://orcid.org/0000-0002-4084-0456
https://orcid.org/0000-0002-4084-0456
https://orcid.org/0009-0000-7753-3903
https://orcid.org/0009-0000-7753-3903
https://orcid.org/0000-0002-9271-6596
https://orcid.org/0000-0002-9271-6596
https://orcid.org/0000-0001-8539-5459
https://orcid.org/0000-0001-8539-5459
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsregistrationsummarytables/2022
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsregistrationsummarytables/2022
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsregistrationsummarytables/2022
https://www.healthyhk.gov.hk/phisweb/en/chart_detail/22/


12  |    TAYLOR et al.

	17.	 Bánfai-Csonka H, Betlehem J, Deutsch K, Derzsi-Horváth M, Bánfai 
B, Fináncz J, et al. Health literacy in early childhood: a systematic 
review of empirical studies. Children. 2022;9(8):1131.

	18.	 Sartorius von Bach HJ, Nuppenau EA. Educational reform to correct 
the past: Namibian evidence. Int J Educ Reform. 2024;33(3):323–43.

	19.	 Banik KFN. 2014 [cited 2025]. Available from: https://​www.​
globa​lpart​nersh​ip.​org/​blog/​how-​get-​girls​-​secon​dary-​schoo​
l-​and-​keep-​them-​there​

	20.	 Evidence for Gender and Education Resource. Namibia; 2024. 
Available from: https://​www.​egere​source.​org/​profi​les/​count​ries/​NA/​

	21.	 Ministry of Gender Equality and Child Welfare. National gender 
policy. Windhoek: Republic of Namibia; 2010.

	22.	 Shiningayamwe DNE, Takeuchi S. Exploring actors' collaborations 
and involvement in the Namibian learner pregnancy policy. Front 
Educ. 2024;9:1337441.

	23.	 !!! INVALID CITATION !!! (18-21).
	24.	 Daluxolo Ngidi N, Moletsane R, Essack Z. “They abduct us and rape 

us”: adolescents’ participatory visual reflections of their vulnera-
bility to sexual violence in south African townships. Soc Sci Med. 
2021;287:114401.

	25.	 Ngidi ND, Essack Z. Mapping the unsafe school journey: rural pri-
mary school children's perspectives on dangerous social geogra-
phies in South Africa. Int J Educ Dev. 2022;94:102655.

	26.	 Klapper LPM. World Bank blogs. 2023. Available from: https://​
blogs.​world​bank.​org/​en/​devel​opmen​ttalk/​​high-​price​-​educa​tion-​
sub-​sahar​an-​africa

	27.	 U. H. World Bank Blogs. 2024. Available from: https://​blogs.​world​
bank.​org/​en/​nasik​iliza/​​criti​cal-​momen​t-​to-​prior​itize​-​girls​-​secon​
dary-​educa​tion-​in-​sub-​sahar​an-​afric​a-​afe-​0424

	28.	 Nashandi NJC, Haight W. Pathways to young Namibian mothers’ 
high school engagement: the role of Afrikan wellbeing practices. Br 
J Soc Work. 2025;55(5):2078–98.

	29.	 UNICEF. Namibia budget brief: education. Available from: https://​
www.​unicef.​org/​esa/​media/​​13006/​​file/​Namib​ia-​Educa​tion-​Budge​
t-​Brief​-​2023-​24.​pdf2023

	30.	 World Bank. Government expenditure on education, total (% of 
GDP)—Namibia; 2024 [cited 2024 Jun 27]. Available from: https://​
data.​world​bank.​org/​indic​ator/​SE.​XPD.​TOTL.​GD.​ZS?​locat​ions=​NA

	31.	 EMIS. Education statistics. Windhoek: Ministry of Education, Arts 
and Culture; 2024.

	32.	 Liu Y, Lu L, Wang YY, Wilkinson MR, Ren YM, Wang CC, et  al. 
Effects of health education on HIV/AIDS related knowledge 
among first year university students in China. Afr Health Sci. 
2020;20(4):1582–90.

	33.	 Maduakolam IO, Ogbonnaya NP, Ndubuisi IF, Ekechukwu END, 
Okoronkwo IL, Onwujekwe O. Effects of a structured health ed-
ucation on prevention of HIV risky behaviours among adolescents 
in Nigeria—a pragmatic randomized controlled trial. Libyan J Med. 
2022;17(1):2128414.

	34.	 Weitzman A. The effects of women's education on maternal health: 
evidence from Peru. Soc Sci Med. 2017;180:1–9.

	35.	 R Core Team. R: A language and environment for statistical com-
puting; 2024 [cited 2025 Jun 25]. Available from: https://​www.​r-​
proje​ct.​org/​

	36.	 Ministry of Education, Arts and Culture. Natural Science and Health 
Education syllabus. Ministry of Education, Arts and Culture; 2015.

	37.	 Ministry of Education, Arts and Culture. Life science syllabus 
grades 8 & 9. Ministry of Education, Arts and Culture; 2016.

	38.	 Ministry of Education, Arts and Culture. Biology syllabus ordinary 
level syllabus code: 6116 grades 10 & 11. Ministry of Education, 
Arts and Culture; 2018.

	39.	 Ministry of Education, Arts and Culture. Biology syllabus ad-
vanced subsidiary level syllabus code: 8223 grade 12. Ministry of 
Education, Arts and Culture; 2020.

	40.	 Wynn DA, Schmidt CK, Alvin RM. Test-retest reliability of a body 
knowledge instrument in school-age children. Matern Child Nurs J. 
1994;22(2):56–64.

	41.	 Waugh W, Brownell C. Development of body part vocabulary in 
toddlers in relation to self-understanding. Early Child Dev Care. 
2015;185(7):1166–79.

	42.	 Ortug G, Midi A, Elbizim DS, Karaot H, Yılık E, Uluışık IE. Introducing 
children to anatomy: “getting to know our bodies: the first step to-
ward becoming a scientist”. Anat Sci Educ. 2021;14(2):232–40.

	43.	 Smith EC. School-age children's concepts of body organs and ill-
ness. Pittsburgh, PA: University of Pittsburgh; 1977.

	44.	 Williams PD. A comparison of Philippine and American children's 
concepts of body organs and illness in relation to five variables. Int 
J Nurs Stud. 1978;15(4):193–202.

	45.	 Williams P. Children's concepts of illness and internal body parts. 
Matern Child Nurs J. 1979;8(2):115–23.

	46.	 Nagy MH. Children's conceptions of some bodily functions. 
Pedagog Semin J Genet Psychol. 1953;83(2):199–216.

	47.	 Alvin RM. The relationship of temperament and body knowledge 
to recurrent abdominal pain in school-age children. Pittsburgh, PA: 
University of Pittsburgh; 1987.

	48.	 Stears M, Dempster ER. Changes in children's knowledge about 
their internal anatomy between first and ninth grades. In: Katz P, 
editor. Drawing for science education: an international perspective. 
Rotterdam: SensePublishers; 2017. p. 147–54.

	49.	 Gaudion C. Children's knowledge of their internal anatomy. In: 
Glasper EA, Ireland L, editors. Evidence-based child health care: 
challenges for practice. London: Macmillan Education UK; 2000. p. 
148–62.

	50.	 Dempster E, Stears M. An analysis of children's drawings of what 
they think is inside their bodies: a south African regional study. J 
Biol Educ. 2014;48(2):71–9.

	51.	 Deluca P. What do children know about the interior of the body? 
A comparison of two methods of investigation. Int J Psychoanal. 
1997;16:355.

	52.	 Isaacs S. The child's conception of the world. London: JSTOR; 1929.
	53.	 Kodete CS, Thuraka B, Pasupuleti V, Malisetty S. Hormonal influ-

ences on skeletal muscle function in women across life stages: a 
systematic review. Muscles. 2024;3(3):271–86.

	54.	 Xu Y, Wen Z, Deng K, Li R, Yu Q, Xiao S-M. Relationships of sex hor-
mones with muscle mass and muscle strength in male adolescents 
at different stages of puberty. PLoS One. 2021;16(12):e0260521.

	55.	 Ahİ B. Thinking about digestive system in early childhood: a 
comparative study about biological knowledge. Cogent Educ. 
2017;4(1):1278650.

	56.	 Aydın S. Determination of fifth grade students' perceptions on di-
gestive organs in human body. Turk Stud. 2018;13(4):1413–21.

	57.	 Hernández EB. Obstáculos y alternativas para que los estudiantes 
de educación secundaria comprendan los procesos de nutrición 
humana. Alambique: Didáctica de las ciencias experimentales. 
2008;58(58):34–55.

	58.	 Aydın S. To what extent do Turkish high school students know 
about their body organs and organ systems? Int J Hum Sci. 
2016;13(1):1094–106.

	59.	 Levy H, Janke A. Health literacy and access to care. J Health 
Commun. 2016;21(Suppl 1):43–50.

	60.	 Reid JA, Templeman CL, Groneberg DA, Brueggmann D, Jaque JM. 
Patients' knowledge of female pelvic health and related educational 
preferences. J Community Health. 2017;42(1):147–54.

	61.	 Senekjian L, Heintz K, Egger MJ, Nygaard I. Do women understand 
urogynecologic terminology? Female Pelvic Med Reconstr Surg. 
2011;17(5):215–7.

	62.	 Lekovic J, Pangasa M, Reiss J, Chan M, Prasad L, Taubel DA. 
Does prior hysterectomy improve patients' understanding of the 

https://www.globalpartnership.org/blog/how-get-girls-secondary-school-and-keep-them-there
https://www.globalpartnership.org/blog/how-get-girls-secondary-school-and-keep-them-there
https://www.globalpartnership.org/blog/how-get-girls-secondary-school-and-keep-them-there
https://www.egeresource.org/profiles/countries/NA/
https://blogs.worldbank.org/en/developmenttalk/high-price-education-sub-saharan-africa
https://blogs.worldbank.org/en/developmenttalk/high-price-education-sub-saharan-africa
https://blogs.worldbank.org/en/developmenttalk/high-price-education-sub-saharan-africa
https://blogs.worldbank.org/en/nasikiliza/critical-moment-to-prioritize-girls-secondary-education-in-sub-saharan-africa-afe-0424
https://blogs.worldbank.org/en/nasikiliza/critical-moment-to-prioritize-girls-secondary-education-in-sub-saharan-africa-afe-0424
https://blogs.worldbank.org/en/nasikiliza/critical-moment-to-prioritize-girls-secondary-education-in-sub-saharan-africa-afe-0424
https://www.unicef.org/esa/media/13006/file/Namibia-Education-Budget-Brief-2023-24.pdf2023
https://www.unicef.org/esa/media/13006/file/Namibia-Education-Budget-Brief-2023-24.pdf2023
https://www.unicef.org/esa/media/13006/file/Namibia-Education-Budget-Brief-2023-24.pdf2023
https://data.worldbank.org/indicator/SE.XPD.TOTL.GD.ZS?locations=NA
https://data.worldbank.org/indicator/SE.XPD.TOTL.GD.ZS?locations=NA
https://www.r-project.org/
https://www.r-project.org/


    |  13TAYLOR et al.

anatomy and physiology of female reproductive organs? A survey. 
Fertil Steril. 2013;100(3):S406.

	63.	 Khumalo KE, McKay KH, Freimund W. Who is a “real woman”? 
Empowerment and the discourse of respectability in Namibia's 
Zambezi region. Womens Stud Int Forum. 2015;48:47–56.

	64.	 Bandyopadhyay S, Michael H, Priya S, Wang L. Benefits to local 
communities from community conservancies in Namibia: an assess-
ment. Dev South Afr. 2009;26(5):733–54.

	65.	 Evans DK, Susannah H, Holland PA, Mendez Acosta A. Adolescent 
girls’ safety in and out of school: evidence on physical and 
sexual violence from across sub-Saharan Africa. J Dev Stud. 
2023;59(5):739–57.

	66.	 Susan N, Anna Maria van E, Linda M, Elizabeth N, Benard A, Philip 
S, et al. Factors associated with school dropout and sexual and re-
productive health: a cross-sectional analysis among out-of-school 
girls in western Kenya. BMJ Pub Health. 2025;3(1):e001528.

	67.	 Lee S, Rudolf R. The relationship between school-related gender-
based violence and absenteeism: evidence from fourteen southern 
and eastern African countries. S Afr J Educ. 2022;42:1–16.

	68.	 Desai R, Magan A, Ruiter RAC, Reddy PS, Mercken LAG. 
Understanding why youth drop out of School in South Africa. SAGE 
Open. 2024;14(1):21582440231219080.

	69.	 Meecham L, Jacomelli J, Davis M, Pherwani A, Lees T, Earnshaw 
JJ. Outcomes in men from the NHS abdominal aortic aneurysm 
screening programme with a large aneurysm referred for interven-
tion. Eur J Vasc Endovasc Surg. 2021;61(2):192–9.

	70.	 Raghupathi V, Raghupathi W. The influence of education on health: 
an empirical assessment of OECD countries for the period 1995–
2015. Arch Public Health. 2020;78(1):20.

	71.	 Grant MJ, Hallman KK. Pregnancy-related school dropout and prior 
school performance in KwaZulu-Natal, South Africa. Stud Fam Plan. 
2008;39(4):369–82.

	72.	 Hennegan J, OlaOlorun FM, Oumarou S, Alzouma S, Guiella G, 
Omoluabi E, et al. School and work absenteeism due to menstrua-
tion in three west African countries: findings from PMA2020 sur-
veys. Sex Reprod Health Matters. 2021;29(1):1915940.

	73.	 Ezebialu I, Ezenyeaku C, Umeobika J. Prevalence of dysmenorrhea 
and its contribution to school absenteeism among Nigerian under-
graduate students. Ann Health Res. 2021;7(1):59–66.

	74.	 Sobngwi-Tambekou JL, Tsague-Agnoux M, Fezeu LK, Ndonko F. 
Teenage childbearing and school dropout in a sample of 18,791 sin-
gle mothers in Cameroon. Reprod Health. 2022;19(1):10.

	75.	 World Bank. Namibia: World Bank; 2025. Available from: https://​
gende​rdata.​world​bank.​org/​en/​econo​mies/​namibia

	76.	 Shiningayamwe DNE. Learners' perspectives on the prevention and 
management of pregnancy school dropout: a Namibian case. Front 
Sociol. 2023;8:1182163.

	77.	 Rincón Uribe FA, Godinho RCS, Machado MAS, Oliveira K, Neira 
Espejo CA, de Sousa NCV, et al. Health knowledge, health behav-
iors and attitudes during pandemic emergencies: a systematic re-
view PLoS One. 2021;16(9):e0256731.

	78.	 Bryant T. Role of knowledge in public health and health promotion 
policy change*. Health Promot Int. 2002;17(1):89–98.

	79.	 WHO. Health data overview for the Republic of Namibia; 2024 [cited 
2024 Jun 28]. Available from: https://​data.​who.​int/​count​ries/​516

	80.	 Van Boxtel W, Chinapaw M, Jerković-Ćosić K. Health and health lit-
eracy from the child's perspective: a qualitative study in 9-12-year 
olds. Health Promot Int. 2025;40(1):daae208.

	81.	 Sunde T. The socio-economic impact of poverty in Namibia: the 
case study of three informal settlements in Windhoek. J Poverty. 
2024;28(3):253–70.

	82.	 Low A, Ithindi T, Low A. A step too far? Making health equity 
interventions in Namibia more sufficient. Int J Equity Health. 
2003;2(1):5.

	83.	 Romuald NK. An analysis of inequalities in school performance be-
tween public and private students in sub-Saharan Africa. Int J Educ 
Dev. 2023;100:102802.

	84.	 Crawfurd L, Hares S, Todd R. The impact of private schools, school 
chains and PPPs in developing countries. World Bank Res Obs. 
2023;39(1):97–123.

	85.	 Metli A, Özcan O. Investigating the relationship between 
International General Certificate of Secondary Education (IGCSE) 
and International Baccalaureate Diploma Program (IBDP): a cor-
relation and regression analysis in languages, sciences, and math-
ematics. Int J Educ Reform. 2021;30(2):163–78.

AUTHOR BIOG R APHIE S

Adam M. Taylor, BSc. (Hons), Ph.D., FAS, SFHEA, NTF, is a 
full Professor in Anatomy and Director of Engagement and 
Innovation, Lancaster Medical School, Faculty of Health and 
Medicine, at Lancaster University, Lancaster, UK. He teaches 
embryology, microscopic, and gross anatomy to first-, second-, 
and third-year medical and biomedical students. His research in-
terests include gross anatomy, public engagement, microscopic 
anatomy, medical education, and medical history.

Lojandrie Kirsten, M.B.Ch.B., is a medical doctor who is currently 
employed by the Ministry of Health and Social Services, Namibia. 
Her interests include pediatric healthcare.

Luigi Sedda, B.Sc. (Hons), Ph.D., FHEA, FRES, is Senior Lecturer 
in Spatial Epidemiology at Lancaster Medical School, Lancaster 
University. His research focuses on spatial and spatio-temporal 
inference, predictions, and geographical analyses applied to un-
derstanding determinants of health inequalities.

Quenton Wessels, Ph.D. (Anatomy), Ph.D. (Health Sci Educ), 
FHEA, FAS, is a full Professor in the Division of Anatomy, School 
of Medicine, University of Namibia, Windhoek, Namibia. He 
teaches embryology and microscopic and gross anatomy to first- 
and second-year medical, pharmacy, and allied health professions 
students. His research interests include microscopic anatomy, 
gross anatomy, medical education, and medical history.

How to cite this article: Taylor AM, Kirsten L, Sedda L, 
Wessels Q. The anatomical knowledge of Namibian school 
children. Anat Sci Educ. 2025;00:1–13. https://doi.
org/10.1002/ase.70164

https://genderdata.worldbank.org/en/economies/namibia
https://genderdata.worldbank.org/en/economies/namibia
https://data.who.int/countries/516
https://doi.org/10.1002/ase.70164
https://doi.org/10.1002/ase.70164

	The anatomical knowledge of Namibian school children
	Abstract
	INTRODUCTION
	Study setting

	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	ETHICS STATEMENT
	ORCID
	REFERENCES


