
TOWARD A MORE POWERFUL AND EQUITABLE GENETICS EDUCATION 

  

Teachers may notice some important differences in how this OpenSciEd unit treats the topic 

of genetics from what they have seen in prior curriculum materials. There are two important 

reasons for these shifts. First, the Framework for K-12 Science and the NGSS call for changes in 

what we should teach. Second, research shows that conventional ways of teaching genetics 

can lead to problematic views about race and ethnicity.  

 

(1) Shifts in standards about genetics: Historically, Mendelian genetics and the associated 

terminology (dominant, recessive, etc.), have been the major focus of much teaching about 

genetics. The Framework for K-12 Science Education and the NGSS de-emphasize these topics 

and the ability to use them to compute the likelihood of traits resulting from combinations of 

genetic information. In their place, the Framework and the NGSS emphasize three key ideas at 

the middle school level: (a) almost all traits show great variation, (b) this variation is due to 

both environmental and genetic factors, and (c) the genetic information influences the trait 

that appears through cellular and molecular mechanisms.  

 

Therefore, we have anchored the OpenSciEd genetics unit in a phenomenon in which both 

genetics and environmental factors contribute to variation in a trait, and where students can 

see how changes to the structure of genes alters the structure and function of proteins that 

influence the trait. We selected the trait of muscle mass, which we can see in familiar animals, 

including humans.  

 

(2) Reducing likelihood of problematic views about race: The choice to focus on more complex 

genetics rather than simple Mendelian genetics was also driven by research that shows there 

is a potential for social harm associated with teaching overly simplified models of inheritance.  

 

Discussion and examples of traits determined by a single gene are prevalent in current K-12 

textbooks and curricula (Dougherty, Pleasants, Solow, Wong, & Zhang, 2011). Models of how 

alleles of a single gene lead to phenotype can be a helpful step toward understanding 

genetics. Yet traits affected by a single gene reflect only a tiny fraction of known traits, so 

these models of Mendelian inheritance patterns have limited explanatory power. Differences 

in most traits do not follow simple Mendelian patterns, and such patterns have little 



predictive power in explaining the wide array of variation. If we focus instruction only on 

these simplistic models (often at the expense of developing more complex models of 

inheritance), we leave students ill-prepared to reason about the myriad of genetic 

phenomena they are likely to encounter in the real world (Dougherty, 2009; Lanie et al., 

2011).  

 

Research has shown that teaching only traits determined by a single gene can cause harm by 

leading students to believe in genetic determinism and genetic essentialism. Genetic 

determinism is the belief that genes alone determine all of an organism’s traits. Genetic 

essentialism is the belief that racial or gender groups have different genes that cause them to 

differ in physical, cognitive, and behavioral traits. At their extreme, these views can result in 

blatant prejudice, racism, and the belief that racial and/or social disparities are natural and 

need not be eliminated through policy interventions (Lynch, Morandini, Dar-Nimrod, & 

Griffiths, 2018). 

 

Recent research has shown that current approaches to the teaching of genetics can 

contribute to essentialist and prejudiced views (Donovan, 2017). These views can develop 

even from seemingly benign instruction such as discussing the prevalence of genetic 

conditions such as Sickle Cell Anemia and Cystic Fibrosis in certain ethnic and racial groups 

(Donovan, 2015, Morning, 2008). Natural cognitive tendencies may cause students to 

unconsciously extrapolate from the prevalence of single-gene genetic disorders in some 

population groups to the relationship between complex, multifactorial “traits” such as 

intelligence, athleticism, morality, and race or ethnicity. Students may come to see complex 

traits as unchangeable, not affected by the environment, and characteristic of different 

groups. However, other research indicates that these outcomes can be prevented by 

providing instruction that develops a more accurate model of the complexity involved in 

genetic inheritance (Donovan, 2016). 

 

Therefore, we have chosen to not concentrate on single-gene Mendelian inheritance in favor 

of a focus on more complex, multifactorial genetics to reduce the risk of developing or 

reinforcing deterministic and essentialist mindsets in our students.  
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