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Supplementary Table 2. All codes generated by qualitative content analysis.

	Category/Subcategory/Code
	Source

	Category 1. Basics of Genetics
	

	Subcategory 1. Sexual reproduction
	

	[1] An egg becomes a fertilized ovum when it fuses with a sperm.
	SC5, SC9, H7

	[2] The child grows up to become a parent, and life is passed on to the next generation by having children.
	SC5, SC9

	[bookmark: RANGE!A7][3] Reproduction is a process by which an adult reproduces an offspring similar to itself.
	SC9

	[4] A female produces eggs and a male produces sperm. 
	SC9

	[5] These cells for reproduction are called reproductive cells.
	SC9

	[6] Reproduction by fertilization of two reproductive cells is called sexual reproduction.
	SC9

	[7] The characteristics of children born through sexual reproduction can be the same or different from those of their parents. 
	SC9

	[8] The process from the fertilized ovum through the embryo to the adult is called development. 
	SC9

	[9] After puberty and the secretion of gonadotropic hormones, the testes develop to produce sperm in males, and the ovaries develop to produce mature eggs in females.
	H7

	[10] When the fertilized ovum passes through the fallopian tube into the uterus and implants in the endometrium, pregnancy is established.
	H7

	Subcategory 2. Mitosis and Meiosis (Somatic cell and germ cell division)
	

	[11] Humans grow into individuals from a single fertilized egg by increasing the number of cells.
	SCa5, SCa9, H7

	[12] The splitting of a single cell into two is called cell division.
	SC9

	[13] Active cell division occurs in a limited area of the human body, e.g. bone marrow and near the surface of the skin.
	SCb9

	[14] String-like objects that appear during cell division are called chromosomes.
	SC9

	[15] The nucleus is clearly visible in non-dividing cells, whereas chromosomes are visible without the nucleus during cell division.
	SC9

	[16] Chromosomes change shapes and positions as cell division progresses. 
	SCa9

	[17] In multicellular organisms, there are two types of cells: germ cells, which produce offspring, and somatic cells, which form the body.
	SCa9

	[18] The type of cell division that increases the number of somatic cells is called mitosis.
	SC9

	[19] The body grows through repeated mitosis.
	SC9

	[20] The number of chromosomes remains the same after mitosis.
	SC9

	[21] The number of chromosomes is determined by the species, and a child has the same number of chromosomes as its parents.
	SCa9

	[22] The type of cell division that forms reproductive cells is called meiosis.
	SC9

	[23] Reproductive cells, such as egg and sperm, have half the number of chromosomes, while the fertilized ovum produced from reproductive cells, resulting in offspring, has the same number of chromosomes as the parents.
	SC9

	Subcategory 3. Mendelian inheritance
	

	[24] The characteristics of an individual, such as its shape and properties, that are inherited from parents to children are called traits. When the traits of parents appear in their children and grandchildren, it is called heredity.
	SC9

	[25] The source of inherited traits is called genes.
	SC9

	[26] All organisms have genes.
	SCb9

	[27] Genes are located on chromosomes in the nucleus of a cell.
	SC9

	[28] Children have half the genes of both parents.
	SC9

	[29] In the 19th century, Mendel studied the regularity of inheritance using peas as material.
	SC9

	[30] When all traits are the same as those of the parents, even after many generations, it is called pure lineage.
	SC9

	[31] Peas self-pollinate under natural conditions. 
	SC9

	[32] Two traits that do not appear simultaneously, such as "round" and "wrinkled" pea seeds, are called allelomorphs.
	SC9

	[33] Suppose that the gene that makes the seed round is designated as (A) and the gene that makes the seed wrinkle is designated as (a). The combination of genes in a child produced by crossing a pure line that produces round seeds (AA) and a pure line that produces wrinkled seeds (aa) is (Aa), resulting in a round seed.
	SC9

	[34] When pure lines with allelomorphs are crossed, the trait that appears in the offspring is called a dominant trait, and the trait that does not appear in the offspring is called a recessive trait.
	SC9

	[35] The grandchildren generated by self-pollination of offspring (Aa) from pure lines crossed with allelic traits will have a ratio of approximately 3:1 between those representing dominant and recessive traits.
	SC9

	[36] The gene combination will be AA:Aa:aa = 1:2:1.
	SCa9

	[37] As a result of meiosis, the paired genes separate and enter different germ cells, which is called the law of segregation.
	SC9

	[38] When a gene has dominant traits, such as AA or Aa, the recessive trait does not appear.
	SC9

	[39] Genes are passed from the parental generation to the child’s generation.
	SC9

	[40] Genes are made of deoxyribonucleic acid (DNA).
	SC9

	[41] When chromosomes replicate, genes with DNA alterations are transmitted, and traits that did not appear in the parents may appear in the offspring.
	SC9

	Subcategory 4. Biological evolution and diversity
	

	[42] There are various living things with characteristics adjusted to their living environments.
	SC9

	[43] The change in the characteristics of a species over several generations is called biological evolution.
	SC9

	[44] Evolution has produced diverse living things.
	SC9, J3

	[45] Genes are not invariant, but occasionally changeable. 
	SC9

	[46] Living things evolved through the accumulation of genetic changes over many years.
	SC9

	[47] Phylogenetic trees, which represent the evolutionary paths of living things, show how close or distant each living thing is at the genetic level.  
	SCa9

	[48] Species with common ancestors have similarities.
	J3, SC9

	[49] Comparisons of similarities and differences between living things allow us to infer the evolution of each living thing.
	SCb9

	[50] The characteristics of an organism can be inferred from its fossils.
	SCa9

	[51] From fossils, we can infer the time and environment in which the organism lived. 
	SCb9

	[52] Organisms that have the same basic structure due to the same origin even if they differ in apparent shape and function are called homologous organisms.
	SC9

	[53] Organisms have adjusted to their environment through evolution.
	SC9

	[54] Organisms have acquired various forms and functions by adjusting to their environment.
	SC9

	[55] As a result of evolution, some functions are not currently used.
	SCb9

	[56] Species that are able to adjust to their environment survive.
	J3, J5

	[57] The variable environment has produced species diversity.
	J3, J5

	[58] Homo sapiens appeared about 200,000 years ago and spread throughout the world.
	Sh

	[59] Since the birth of life, many organisms have appeared, and life has continued throughout its long history.
	SC9

	[60] Plants and animals that are found only in defined geographic locations are called endemic species.
	J5

	[61] Since the Japanese archipelago is separated from the Eurasian continent, and each region is further divided and has a distinct environment, many endemic species have arisen.
	J5

	[62] Comparisons of endemic species with other species reveal the process of biological evolution.
	J5

	Subcategory 5. Individual differences at the DNA level
	

	[63] Even creatures of the same species vary in appearance.
	J2, J3, M1

	[64] Difficulty breathing and heart disease associated with drinking alcohol are related not only to the amount of alcohol ingested, but also to the original constitution.
	H5

	[65] Side effects of drugs vary in manifestation depending on the medical condition and constitution of the user, as well as the quality and usage method of the drugs.
	H7

	[66] There are many different types of white blood cells, which are important in bone marrow transplantation, and they rarely match, even in immediate family members.
	Mb7

	Category 2. Understanding and control of diseases
	

	Subcategory 6. Disease causation 
	

	[67] Disease is caused by the interaction of individual and environmental factors.
	H7

	[68] Individual factors include predisposing factors, such as age, sex, immunity, and heredity (constitution), as well as those that are acquired after birth and can be controlled by each individual, such as exercise, diet, rest, and sleep (lifestyle habits).
	H7

	[69] Environmental factors include the physical environment (temperature and humidity), the chemical environment (toxic chemicals), the biological environment (viruses and bacteria), and the social environment (human relationships and health and medical institutions).
	H7

	[70] Radiation has the ability to kill cells and damage DNA molecules.
	SCb9

	[71] Exposure to radiation from nuclear weapons leaves long-term sequelae.
	Sc

	[72] There is a case of marriage discrimination due to people’s prejudice that the effect of radiation exposure is inherited.
	Mb9

	Subcategory 7. Cancer development, causation, and risk factors
	

	[73] Cancer develops when cells divide uncontrollably and spread into surrounding tissues, due to damaged genes.
	H7

	[74] Lifestyle influences the development of cancer.
	H5

	[75] Smoking and passive smoking increase the risk of developing cancer, because cigarette smoke contains many carcinogens.
	H5

	[76] Factors that contribute to cancer include lifestyle, such as smoking, excessive alcohol intake, inappropriate diet, and lack of exercise, and bacterial and viral infections.
	H7

	[77] Excessive alcohol intake increases the risk of liver, brain, intestine, and pancreas cancers.
	Ha7

	[78] Accumulation of cellular mutations and an inappropriate lifestyle contribute to cancer development, which indicates that aging is also risk factor for cancer.
	Ha7

	[79] Cancer is a common disease, observed in one in two Japanese people. 
	Ha7

	[80] Establishing an appropriate lifestyle may effectively prevent the development of cancer. 
	Ha7

	[81] Bacteria and viruses can be avoided to prevent cancer. 
	Ha7

	[82] Early detection through physical examinations and cancer screening is important to overcome cancer.
	Ha7

	[83] Cancer screenings are available for early detection and treatment.
	Ha7

	Subcategory 8: Juvenile and congenital diseases
	

	[84] Individuals may be born with visual impairments.
	Ma5, Mb7

	[85] Individuals have been diagnosed with neuroblastoma at age five.
	Mb5, Mb8

	[86] Individuals have been diagnosed with leukemia at age six.
	Ma6

	[87] Some patients developed leukemia in their twenties.
	Mb7

	[88] Some patients have been diagnosed with osteosarcoma at a young age.
	Ma6

	[89] Some parents and children suffer from the same congenital cardiac diseases.
	Mb4

	Category 3. Efforts and barriers to the realization of a harmonious society
	

	Subcategory 9. Harmonious coexistence with diverse people
	

	[90] Living together while accepting differences in ways of thinking and values is called multicultural coexistence.
	S3

	[91] Each person's efforts to realize multicultural coexistence will lead to a sustainable society.
	S3

	[92] Coexistence means creating a life together with diverse people.
	HE

	[93] Mutual understanding through communication is the foundation of coexistence.
	HE

	[94] Sports bring together athletes, coaches, referees, and staff members from diverse backgrounds, creating bonds among people that transcend differences, such as race, gender, and disability.
	Hb7

	[95] The Paralympics are held with the aim of realizing a harmonious society.
	Ha7

	Subcategory 10. Understanding diversity and respect for individuals
	

	[96] We have inherited lives that have been passed down through generations.
	Mb3, Mb8

	[97] We have uncountable ancestors.
	Mb3, Mb8

	[98] We are precious beings that do not exist without any of their ancestors.
	Mb3, Mb8

	[99] Differences from others are human individuality.
	Ma8

	[100] Every person is irreplaceable, with their own individuality.
	J2, J3, Ma8

	[101] In recent years, respect for diversity has become widespread.
	Sc

	[102] Under fundamental human rights, the diversity of people must be respected.  
	Mb5, Mb6

	[103] The Convention on the Rights of the Child is defined, to ensure that children receive respect as individuals. 
	Mb5, Mb6

	[104] Everyone is equal regardless of disease or disability.

	Mb5, Mb6

	[105] No one should be discriminated against on the basis of race, gender, status, disability, mental illness, etc.
	Sc, Ma6

	[106] The Basic Law for Persons with Disabilities aims to support the independence and social participation of persons with disabilities.
	Sc

	[107] The Law for the Elimination of Discrimination against Persons with Disabilities prohibits discrimination against persons with disabilities.
	Sc

	[108] International treaties guarantee human rights, such as the Convention on the Elimination of All Forms of Racial Discrimination and the Convention on the Rights of Persons with Disabilities.
	Sc

	[109] People with diseases and disabilities should not be treated specially, but as equals.
	Ma5, Mb8

	[110] New values will be created when society is willing to accept and enjoy mistakes.
	Mb8

	[111] Respecting each other's differences and efforts creates a better society. 
	Ma8

	[112] In many countries, different people have built societies where they coexist with and respect each other.
	Sc

	[113] In South America, various races and ethnic groups coexist, including mestizos (mixed-race residents of indigenous and white populations) and immigrants from Europe, Africa, and Asia.
	Sg

	[114] With the development of science and technology, "new human rights", such as the right to self-determination and the right to know, are being asserted.
	Sc

	[115] There are issues between life and human rights.
	Sc

	[116] The right to self-determination is the right to make free decisions about how to live, which was born out of the diversification of ways of life.
	Sc

	[117] In order to respect the right to self-determination, informed consent is required in medical care.
	Sc

	[118] Privacy protection is obligatory to prevent personal information from being collected and used without one's permission
	Sc

	Subcategory 11. Social welfare
	

	[119] Sixty years ago, there was a belief that people with disabilities should be protected, making it difficult for them to work and play sports
	Ma9

	[120] Work and sports are important for people with disabilities to participate in society.
	Ma9

	[121] Even in recent years, there have been instances where women, the elderly, and persons with disabilities have been treated unfavorably in terms of hiring, promotion, and employment.
	Sc

	[122] To revitalize society, we need to create an environment in which all people can work. 
	Sc

	[123] The idea before the 19th century that disease and poverty were the responsibility of the individual has changed, and the concept of social security, in which the government assures people's lives, has emerged. 
	Sc

	[124] Social insurance includes medical insurance, pension insurance, and long-term care insurance. 
	Sc

	[125] Social welfare supports those who are vulnerable in society.
	Sc

	[126] Social welfare facilities exist to improve learning of occupational skills and lifestyles, and for sports.
	S6

	[127] Social welfare facilities help people with disabilities become independent by promoting employment.
	S6, Mb9

	[128] Some facilities provide day care services for the elderly and persons with disabilities.
	S6

	[129] In recent years, some companies have enforced management policies to actively employ persons with disabilities.
	Sc

	Subcategory 12. Promotion of a barrier-free society
	

	[130] The spread of barrier-free access is desirable for society. 
	J7

	[131] Barrier-free environments, which allow people to live freely and are designed to make products and services accessible to everyone, are becoming more widespread.
	J5, S3, Sc, H

	Subcategory 13. Prejudice and discrimination due to innate characteristics
	

	[132] All human beings have equal rights, but prejudice and discrimination exist.
	Sc

	[133]In the United States of America, there was a problem of racism against people of African descent after the Civil War.
	Sh

	[134] Germany has a history of discrimination against Jewish people.  
	Sh, Ma6, Ma9

	[135] Bullying sometimes occurs due to differences in appearance.
	Mb8

	Category 4. Technology and Humans
	

	Subcategory 14. Scientific technology and human evolution
	

	[136] Humans characteristically use technology.
	J6

	[137] The human characteristic of using technology can destroy nature. 
	J6

	[138] Human evolution may be based on compassion.
	J6

	[139] Expanding compassion can protect the environment.
	J6

	[140] We should consider how to use technology with compassion to realize a symbiotic society in the future.
	J6

	Subcategory 15. Benefits and concerns of genetic technology
	

	[141] Gene technology is used in various scenarios.  
	SC9

	[142] Biological breeding technology contributes greatly to food production.
	T

	[143] Biological breeding technology includes technologies that improve the traits of living organisms.
	T

	[144] Knowing the regularity of traits in different crop varieties and species is useful for crop management.
	T

	[145] The physical traits of livestock have been changed through breeding.
	T

	[146] Artificial insemination techniques have contributed to the improvement of livestock breeds.
	T

	[147] Biological breeding technology produces food, medicine, and fuel.
	T

	[148] Science and technology produce new applications or technologies through the accumulation of problem solving.
	SCa9

	[149] Altering the genes of living things by inserting genes from other organisms is called genetic recombination.
	SCa9

	[150] Genetic recombination has made it possible to improve a breed in a relatively short time.
	SCb9

	[151] The effects of genetic recombination on humans and the natural world has become an issue. 
	T

	[152] Bioethical considerations in food production and consumption are required.
	T

	[153] Genetically modified foods must be clearly labelled as such. 
	HE

	[154] In contrast to normal somatic cells that do not change their roles, cells that regain their original roles (pluripotent stem cells) are called iPS cells.
	Ma6

	[155] Human iPS cells were presented in 2007.
	Ma6

	[156] iPS cells give hope to those suffering from serious diseases and injuries.
	Ma6

	[157] Although genetic technology may contribute to the treatment of intractable diseases, experts debate whether these decisions can be made under academic freedom, since it involves the fundamentals of life. 
	Sc

	[158] Human cloning is prohibited by law. 
	Sc

	[159] There are concerns about discrimination due to genetic diagnoses.
	Sc


Codes obtained only from textbooks of a specific publisher are specified by a/b after the source (e.g., for codes obtained from textbooks of one publisher in SC5 [SCa5]).
