Table 3.1
The main problems in learning and teaching genetics perceived by Dutch upper- secondary school biology teachers (n= 19) in random order.

	PRIVATE 
Category
	Description

	1. Abstract nature 
	Alienation from real biological phenomena due to the disconnection of inheritance, sexual reproduction in general, and meiosis in particular.

	2. Complexity 
	Inheritance has to do with all levels of biological organisation and adequate understanding of genetics requires back-and-forward thinking between molecular, cellular, organism, and population level. Simplification of inheritance easily leads to conceptual problems. 

	3. Probabilistic       reasoning 
	Students who perform poorly in mathematics often also do so when solving genetic problems; see also differences between students (10). 

	4. Image 
	Inheritance may be perceived as a difficult topic in biology, resulting in poor motivation or giving up behaviour. 

	5. Examination
	Mendelian genetics is just a small part of the final exam, consequently no much time is allotted to this difficult subject, although spending some extra time would be obvious. Current practice is to teach and learn tricks instead of insightful problem-solving behaviour.

	6. Terminology 
	Genetics is rich in terminology, but not all terms are necessary for adequate understanding. Furthermore, students are unwilling to memorise relevant terms; see also image (4). In addition, teachers and authors of curriculum materials do not always use terms consistently and explicitly. Inadequate translations of terms from English into Dutch (e.g. ‘sex-linked’) and politically correct language (e.g. ‘genetic modification’ instead of ‘genetic manipulation’) can also result in misunderstanding. 

	7. Pedigrees, Punnett-     square diagrams & symbolising  
	Students face problems in representing and reading genetic knowledge in(to) schemes and symbols; see also problem-solving (8). These problems may increase in connection with the abstract nature of genetics (1) and its richness in terminology (6).

	8. Problem-solving 
	Students not only have difficulties with the representation of problems (7), but they also lack problem-solving and reading skills.

	9. Cell division 
	Students have an inadequate understanding of the process of meiosis, and do not always understand the differences between mitosis and meiosis. Consequently, students acquire a poor conceptual basis of genetics.

	10. Differences between students 
	Relevant prior knowledge and cognitive maturity is required for an adequate understanding of genetics. Students may differ in these respects; see also image (4). Furthermore, differences may also be related to opting for or out chemistry and mathematics courses.  




