The Limits of Family Influence: Genes, Experience, and Behavior (David C. Rowe, 1993)

[The following excerpts were taken from a Kindle format, so the numbering is sequential rather than page numbers. 
001—It proposes the radical theme that one part of this process—broad differences in family environments, except for those that are neglectful, abusive, or ,without opportunity—may exert little influence on personality development over the life course. The book holds that the environmental variables most often named in socialization science (e.g., social class, parental warmth, and one- vs. two-parent households) may be devoid of causal influence on such child outcomes as intelligence, personality, and psychopathology.

002—In psychological traits, genes may be one source of parent-child resemblance; they also may be one source of variation in family environments. Which is it that influences a child, heredity or family environment? To discover an answer, social scientists must separate the relative influence of genetic and environmental variation, using appropriate behavior genetic research designs. Asking for this effort is not being extremist or advocating genetic determinism; it is just asking for well-designed studies of environmental influence.

003—Any rearing behavior that is relatively uniform for all siblings in a family, but different for children in other families, qualifies as a possible shared influence.

004—The focal issue in this book is, instead, whether different rearing experiences shape differences in children's traits. The term "trait" refers broadly to enduring characteristics—intellectual characteristics, such as reading achievement and IQ; personality characteristics, such as sociability and anxiety; serious mental illnesses, such as schizophrenia; and finally, social attitudes and beliefs.

005—Literally hundreds of studies have been conducted in the search for associations between intellectual experiences in the home and children's IQ and academic achievement. Like Baumrind's (1967) study, the great majority have examined data on biological families. These studies have given rise to "social class" as the nearly universal environmental explanation for behavioral differences among people who differ in income or occupational status. Although its historical roots can be traced, this explanation is so pervasive and influential in socialization science today that it is not commonly tied to a particular theorist or a single notable investigation. "Social class," as an explanation of behavior, is as much a part of the Zeitgeist as heredity was at the turn of the century. In a later chapter of this book, a classic study by Christopher Jencks (1972) provides a starting point for investigating the role of genetic inheritance in accounting for social class differences.

006—Somehow, this exact flaw is constantly excused in studies of socialization. Studies that show some degree of behavioral resemblance in biological families, or some degree of relationship between a child-rearing style and a child outcome in biological families, are consistently interpreted as though they automatically say something about socialization. They do not. Ten studies with a poor research design (i.e., one that confounds genes and environmental effects) do not tell us more than one. Like the experimental example, biological family studies confound one influence, family environment (drug A), with another, the genes shared by parent and child (drug B). If social scientists conclude some effect from such a research design, they must implicitly assume that heredity lacks any agency.

007—A "locus" is the physical location of a gene on a chromosome (e.g., the genetic material). Chromosomes come in pairs; in each pair, one is inherited from one's mother, and the other is inherited from one's father.

008—When this occurs, the gene is said to be "polymorphic." The technical term for different forms of a gene is "alleles." Thus, we may use a capital letter A to represent one allele, and a lowercase letter a to represent another.

009—With epistatic effects, a trait's numerical value depends on the whole configuration of genes.

010—Heritability is called "narrow-sense" if it just estimates additive gene effects; it is called "broad-sense" if it estimates all (additive plus nonadditive) genetic effects.
011—As noted earlier, this heritability has a special interpretation: It is called "broad-sense" heritability because it reflects the action of all genes. MZ twins share the same pattern of genes at all loci, so that nonadditive gene effects also contribute to their behavioral resemblance in a way they cannot contribute to that of other biological relatives, who do not share the whole pattern of genes relevant to a trait. In the nature–nurture arena, we are particularly interested in the maximum possible influence of genes. Indeed, the best guess we could make about the psychological and physical traits of another person, without interviewing him or her directly, would be based upon characteristics of the person's MZ twin (if one could be found).

012—Thus, the occasional social contact of "separated" twins may not introduce strong biases. A more serious problem in adoption studies is that of selective placement. Although this was not the case in Jill Ireland's adoption of Jason (see Chapter 1), many adoption agencies do consciously attempt to match the social status of adopting parents with that of the biological parents. In a completely scientific study, adoption agencies would want to match adoptees randomly with adoptive parents-so that (for example) a factory worker would rear a child of a doctor, at least on occasion. The effect of selective placement is most serious for IQ and related traits, because these correlate most highly with years of education and income, which are used to assess social class.

013—Fortunately, selective placement can be handled in behavior genetic studies. When analyzing their data statistically, behavior geneticists can allow for selective placement effects.

014—A lack of shared environmental influences would weaken, if not falsify, many explanations of behavioral variation tied to the family unit, including standard rearing variables such as the general emotional climate of the home (e.g., warmth vs. coldness), parental discipline patterns, home intellectual stimulation, family structure, and many other family variables. In the next two chapters, the phrase "rearing variation" is used to refer to those aspects of parental treatments that correspond to the theoretical shared environment component of variation, as defined above.

015—In California, the words "personal growth" hold the promise of infinite change and variety, of discarding an old self like an old set of clothes; however, scientific evidence suggests that such recasting of the self is at best an extremely rare event.

016—In the personality field, a consensus has been reached that a "Big Five" set of trait dimensions spans the major naturalistic personality traits. These dimensions are found repeatedly in self-report questionnaires and in rating data (Digman, 1990). Many of the premier personality inventories—including Cattell's Sixteen Personality Factor Questionnaire (16PF), the Eysenck Personality Inventory, and the renowned MMPI—can be reduced to all, or a subset, of these five personality dimensions.

017—1. Extraversion: traits such as "gregarious," "sociable," "dominant," and "adventurous."
2. Agreeableness: traits such as "kind," "affectionate," and "friendly."
3. Conscientiousness: traits such as "reliable," "organized," and "planful."
4. Emotional stability: traits such as "calm," "not worrying," and "stable."
5. Intellectual openness: traits such as "original," "insightful," "wide interests," and "inventive."
018—Lykken et al. (1992) have given this genetic nonadditivity a special name, "emergenesis"—that is, the "emergent properties of configurations of monomorphic genes." As mentioned in Chapter 2, unlike first-degree relatives, MZ twins share the entire configuration of their genes. For instance, a rare trait—say, charismatic leadership—conferred by a five-locus, recessive-gene system would appear only once in about 20 million random matings, but it would be shared by a pair of MZ twins.

019—Thus, a trait can have a high degree of genetic determination without "breeding true" in families. As Lykken et al. (1992) remark, the random halves of genes from each parent may work additively, or may result in some unique new combination: Your tall mother held four queens, and she passed three of them along to you. Combining them (additively) with a queen from the paternal line, you can stand as tall as Mom.... The exciting thing about emergenesis is that you might receive the 10 and king of spades from Dad, and the jack, queen, and ace of spades from Mom, cards that never counted for much in either family tree but whose combination in you might produce a Ramanujan [a mathematical genius], a new Olympic record—or a True Crime miniseries for television.

020—Note that the trait with the greatest additive heritability in Table 3.2, intellectual openness, is linked with the domain of intellectual ability (where, as we shall see later, additive genetic influences are more pronounced than they are for personality traits).

021—The effects of common [shared] environment will be overestimated and those of heritability underestimated in the presence of assortative mating. Thus, the true magnitude of the genetic effect is likely to be larger than variance components suggest, because assortative mating is common among patients with mood disorders. (p. 91)

022—Thus, from basic model fitting, it looks as though both heredity and rearing experience influence social attitudes. For example, male twins' authoritarianism correlated .74 in MZ pairs and .44 in DZ pairs. According to our algebraic rules, the estimates of heritability (h2) and rearing influence (c2) would be 60% and 14 %, respectively. For males twins' religion (a scale of belief in particular religious precepts, not membership in a particular religious faith), the respective correlations were .66 and .51, with h2 = .30 and c2 = .36. For female twins' prejudice, they were .61 and .48, with h2 = .26 and c2 = .35. Other examples could be given, but the pattern is clear: The twin data include a component of genetic influence and a component of rearing influence.

023—The conclusion that family environments influence social attitudes has one important caveat, however, that could entirely undermine our inference of nongenetic family influence. That is, nonrandom marriage effects are also greater for social attitudes than for personality traits, or even for intellectual ability. For instance, in one British study, the spouse correlation for religion was .52; for authoritarianism, .56; for socialism, .54; and for prejudice, .35 (Eaves et al., 1989, p. 378). As we have seen for mood disorders, if spouses match on a behavioral trait, greater genetic similarity may be induced in offspring, which in turn can inflate the value

of a DZ twin correlation in a way that mimics the effects of family environment.

024—Of course, this does not mean that high-IQ individuals never hold authoritarian beliefs; however, such individuals may better sense the social opprobrium attached to endorsing authoritarian items, and thus may not choose not to make a public expression of these beliefs. Authoritarian beliefs also may be truly rarer among highly intelligent individuals, who may be loath to respond to social complexities with the blunt instrument of authoritarian solutions.

025—Thus we reach the final conclusion that, most likely, both genes (for IQ and personality traits) and nonrandom mating give the appearance of rearing influences in twin

studies of social attitudes. The people one is raised with have little lasting importance for what one finally believes.

026—Variation in rearing does matter, however, for religious affiliation.

027—In an unfortunate choice of terminology, Gardner (1983) discusses multiple human "intelligences," including such diverse types as musical ability, personal intelligence, and bodily/kinesthetic ability. As in math and English, individual differences in each of these other domains would cover a huge range, be relatively stable, and be rankable. However, these are not areas of "intelligence" according to our definition, because individual differences in abstract reasoning and problem solving are not strongly associated with individual differences in these other performance domains. For instance, professional tennis players, although sharing an inordinate degree of athletic talent, have IQ scores ranging from borderline retarded to brilliant, and so on for the other areas of performance.

028—There would be less to quibble about had Gardner chosen the phrase "multiple talents" rather than "multiple intelligences," which confuses these other areas of ability with IQ.

029—Heritability estimates range from 40% to 70%, indicating that substantial variation in intellectual ability has substantial genetic basis.

030—Model-fitting the correlations shown in Table 4.1, Chipuer, Rovine, and Plomin (1990) settled on a broad-sense (additive plus dominance) heritability of 51%. Loehlin (1989) fitted several different statistical models to the same correlations and arrived at broad-sense heritabilities ranging from 47% to 58%.

031—In late adulthood (average age = 66 years), the heritability of IQ may be higher than that found earlier in life (about 80%; Pedersen, Plomin, Nesselroade, & McClearn, 1992).

032—Thus as the children became older, their IQ scores expressed their genotypic potentials more strongly and their influences in the rearing families not at all.

033—This lack of rearing influence may come as a shock to readers used to hearing the successes of compensatory educational programs for young children touted in the popular press. The sad reality is that findings from compensatory educational programs do not contradict the present conclusions, because the universal pattern is only a short-term gain in IQ (on the order of 10-20 points immediately after a compensatory educational program), followed by the loss of these IQ gains in first, second, or third grade. In the winter 1969 issue of the Harvard Educational Review, Arthur Jensen became an apostate to the educational establishment by challenging the value of these intervention programs: The chief goal of compensatory education—to remedy the educational lag of disadvantaged children and thereby narrow the achievement gap between "minority" and "majority" pupils—has been utterly unrealized in any of the large compensatory education programs that have been evaluated so far. (cited in Jensen, 1972, p. 69)

034—Working memory and the capacity to reason abstractly are therefore virtually identical.

035—The ultimate biological understanding of individual differences in IQ will come only when both the underlying genes and the physiological basis of human intelligence have been discovered. Although the 1990s have been called the "decade of the brain" in neuroscience research, progress toward understanding the biology of human intelligence is just now beginning (Matarazzo, 1992).

036—Higher-IQ subjects (again, all subjects put through the PET scanning machine had normal-range IQs) used less sugar in those brain regions involving higher cognitive functions while they solved IQ test items.

037—Genotypes that predict IQs can be flagged for further investigation. Known genotypes can also be used in linkage analysis, in which the association of particular alleles with IQ is followed through family pedigrees.

038—Contrary to what is widely believed by the U.S. public, the literature review in this chapter shows that home environments from that of a factory or clerical worker to that of a doctor or lawyer offer equivalent environmental stimulation for intellectual growth. In concrete terms, a near-zero IQ correlation for older "unrelated siblings reared together" means that two (adoptive) children in a doctor's family do differ on the average by as much as 17 IQ points (the average difference of randomly paired children). And a lack of association between adoptive parents' and adolescent adoptees' IQs means that the adoptee raised by a carpenter has a 50-50 chance of obtaining a higher IQ score than a lawyer's adoptee. Some three-quarters of American families fall into this range of social class categories, where rearing effects have been proven weak, despite massive differences in levels of funding for their public schools and massive differences in home intellectual environments.

039—The most widespread explanations of behavioral differences among both children and adults are social class and culture. Socialization science relies on social class and culture for environmental explanations of behavioral pathologies (such as criminality and insanity), as well as of variation in IQ and scholastic achievement. During the period from 1900 to the beginning of World War II, class and cultural explanations replaced the formerly pervasive biological theories of racial and class differences in behavior.
Environmentalism prevailed for diverse reasons (Degler, 1991). One was that conceptions of inheritance changed. A Lamarckian could both believe in the genetic superiority of Caucasians and be it social reformer, because Lamarck's theory held that new traits acquired during one's lifetime could be passed on genetically to the next generation. In genetics, when scientific advances showed that the Lamarckian doctrine was false, social reformers had to abandon it for some form of cultural influence if the "lower" races were to be raised, or the socially disadvantaged improved. The excesses of the eugenics movement also drove scholars away from biological explanations. In the United States, liberals vehemently opposed the political successes of the eugenics movement, which encouraged laws in many states permitting compulsory sterilization of the intellectually retarded. Geneticists, who formerly supported the movement, also abandoned it. One reason was scientific: For some traits, eugenics would be a slow and halting process, because deleterious, recessive genes respond to selective pressures only slowly.

040—In the period from 1900 to the 1930s, the anthropologists, psychologists, and sociologists who joined a movement toward cultural and class explanations expressed views that are now widely accepted (Degler, 1991). The psychologist Klineberg used a cultural explanation for the poor performance of Native Americans on speeded tests of intellectual ability (i.e., that their cultural values placed less emphasis on speed than did economically competitive American mainstream society), and he used both cultural and social class explanations for African-Americans' poorer test performance (i.e., their lack of educational and economic opportunity, surely evident in the United States in 1935).

041—Today, socialization science depends, without much reflection or analysis, on variations in social class and culture as environmental explanations of the seemingly intractable class and racial differences seen in the United States—intractable because many additional years have not ended disparities in IQ and scholastic achievement favoring whites over blacks, and favoring professional occupations over working-class ones. Modern college textbooks commonly repeat the cultural and class explanations that first drove biology from social science in the 1920s and 1930s: Poor diets, poor health, poor schooling, and a way of life that does not require or reward abstract thinking, all can reduce intellectual capacities regardless of genetic potential. In this way, Sowell's careful study demolished notions of inborn [white over black] racial superiority. (Stark, 1985, p. 110)
Racial and social-class differences in IQ test results are adequately explained by cultural factors. The problem is, however, that IQ tests are widely used as a basis for labeling and tracking students, providing yet another opportunity for the self-fulfilling prophecy of academic success or failure to occur. (Robertson, 1981, p. 393)
The raw emotion with which any challenges to class and cultural explanations are greeted reflects this historical fact: Such explanations freed socialization science, at least temporarily, from hereditarian arguments about class- and race-related developmental outcomes, and thus provided social scientists with a platform for social reform. But a disquieting threat to environmentalism lies in the idea that racial or class variation may itself be genetically based. This line of reasoning so threatens concerns for social welfare that its avoidance has undermined thorough research on sensitive topics such as race and class. It is one reason why some theories of socialization prefer to avoid genetics altogether.

042—My thesis here is that social class may capture not variation in rearing and environmental social background, but instead variation in genes. This idea returns genes to socialization science by a back door—by the very variable (social class) thought to have liberated social science from hereditarian thinking! The present argument requires a somewhat different

 perspective: My question is not "What does social class predict?," but rather "What makes for social class differences in the first place?"
043—A common statement such as "the IQs of middle- and working-class children are more alike when equated for years of parental education" loses its cogency if variation in a social class measure is itself partly genetic. If so, equating groups on class matches them genetically as well as environmentally. And if genes can cause behavioral variation, then it may come as no surprise to us that genetically matched groups are no longer as different from one another as unmatched ones. This reasoning does not prove that class differences are genetic in origin, of course, but it does shake the habitual confidence that they are not.

044—Moreover, as shown in Figure 5.2, the proportion of sons rising; or falling in social class increased systematically with the departure of their IQs from their fathers' (Waller, 1971).

045—Although a college student is more likely to marry another college student than to marry a laborer, mate choice is far from perfect for traits such as IQ (with a strong influence on social success), and imperfect for other traits as well. The husband-wife correlation on IQ is only about .35 (Johnson, Ahern, & Cole, 1980).

046—Environmental social status variation has been greatly overstated, and genetic social class variation has been greatly understated, whenever socialization science has presented data from biological families.

047—Academic achievements of the children of newly arrived Asian refugees may be used to illustrate these principles. Despite coming from illiterate and poor backgrounds in their homelands and arriving in America economically destitute, the refugees' children have performed outstandingly in the inner-city schools of five urban areas—in precisely those schools in poor neighborhoods that are thought to be unable to educate our youth (Caplan, Choy, & Whitmore, 1992). In a randomly chosen sample of 536 school-age refugee Asian children, one-third scored above the 90th percentile in mathematics on a standardized test. Their overall test average was at the 54th percentile, but their performance was handicapped on the more language-intensive subtests (the children's parents were non-English-speaking, and English was for many children a second language).
The University of Michigan research team responsible for the study reflexively turned to the families, and to rearing, for an explanation of the ability of these children to thrive academically in an environment thought to be implacably hostile to intellectual pursuits. They identified three possible rearing influences responsible for the "pivotal role of the family in the children's academic success" (p. 36). The first was Asian values, which encouraged a family-based orientation toward achievement, hard work, perseverance, and pride. The second was the tremendous effort devoted to school work: Whole families would gather around the dining room table to spend 3 hours per night on school work (about twice the hours put into school work by the average American child). Third, the siblings taught one another, so that families with more children actually had enhanced levels of academic achievement.
Throughout this book, we have seen a failure of rearing experiences to account for children's traits, and yet this would appear to be a dramatic case of academic achievement, accompanied by patterns of parenting sharply different from those in most poor urban families. Are we now to believe that rearing matters? Are we to accept that the causal influences on these Asian children's achievement were sibling tutors and Asian family values? No, at least not in the sense implied by the Michigan research team. The Michigan researchers imagined that good rearing is like an experimental treatment that can be applied to anyone with equal success: Put other children into an Asian family, with its values and emphasis on achievement, and their test scores should bloom as well. In an experimental treatment, plants given more fertilizer grow larger and produce a more abundant crop than plants given less: Double the fertilizer given to the crop, and its agricultural yield should double. Such experimental results are true when a manipulated variable has produced an outcome, but they are false and profoundly misleading when little causal determination lies within rearing environment.

048—Previous chapters have shown that traits emerge through a process of gene x environment correlation—through Dawkins's (1982) "extended phenotype." In this view, the supportive environments of Asian families and a set of genetically based traits lead together to high levels of academic achievement. The Asian children's long attention span, greater self-control, and large working memory capacity constitute a recipe for academic success through self-directed study. Were these traits lacking, the long hours around a dining room table would erupt into family arguments, with jumpy children anxious to break away from the unpleasant duty imposed on them. Even if more average children, lacking the persistence of these Asian boys and girls, could be handcuffed and chained to their books, would not the lesser absorption of academic material make learning less satisfying? In a nutshell, an alternative hypothesis is that these Asian children were indeed different in (genetically based) temperamental and intellectual traits from the other inner-city children with whom they were compared.

049—Studies of transracially adopted Asian children diminish the argument for the necessity of Asian values and family life. One study followed 12 children from Vietnam, 8 from Korea, 3 from Cambodia, and 2 from Thailand, all adopted into American homes prior to 36 months of age (Clark & Hanisee, 1982). About half the babies required hospitalization for malnutrition in the United States prior to their adoptive placements. There was little screening of the babies as adoptable or unadoptable at the time of their placements, and most had had checkered histories in orphanages, foster homes, hospitals, or combinations of these. Like the larger sample of Asian children reared by their natural parents, these adoptees, even as infants, excelled in showing academic ability. Their mean score on the Peabody Picture Vocabulary Test was an IQ of 120, as opposed to national norms of 100. They also excelled on a test of social competence.

050—Genetic influences were confirmed, with the adult MZ twins who had been raised apart proving to be alike in their child-rearing practices. From the MZ twins' correlation, the estimated heritability of child rearing would be .245; from the DZ twins', it would be .18 (i.e., twice .09). In a more complex model-fitting analysis, the twin study team arrived at the following average estimates: heritability, .26; childhood rearing environment, .03; and nonshared environment, .72. Although the degree of genetic influence varied from one scale to another, seven of the eight FES scales showed statistically significant genetic influence.

051—In Scarr and McCartney's (1983, p. 433) phrase, "genes direct the course of human experience" to the point that the character of people and the environments they choose to inhabit are inseparable.

052—A nagging fear of a hereditary basis to racial and social class differences is but one reason why socialization science has gone astray, and perhaps not the main one. In seeking an understanding of behavioral traits, we look too closely to ourselves, to the history of just a single ontogeny. By analogy, one might seek the source of the Nile at the Aswan Dam, forgetting entirely the more than 3,500 miles of river further upstream, reaching into the African continent into what the colonial explorers named the Mountains of the Moon and Lake Victoria. The fallacy is in believing that what forms human nature is a 14-year period of rearing, rather than a heavier weight of cultural history, and ultimately human evolutionary roots.

053—Of the students in this project studied by Benbow, more boys than girls were mathematically gifted in their test performance: About 4 boys scored over 600 for every girl, and about 12 boys scored over 700 for every girl. Because all these precocious children did very well in mathematics, sex difference explanations based on environmental variation may fail. For instance, the girls took as many math courses as the boys; they had somewhat better grades; they were not math-anxious; they received no less parental encouragement of their talents than the boys; and in at least one such group, more girls than boys wanted to do college work in mathematics. So where was the treatment difference "causing" the sex difference?

More unexpectedly, such small average sex differences in socialization may hold in many populations for many dimensions of parenting.

054—In the "great leap forward" period, 40,000 years ago in western Europe, an explosive wave of cultural innovation occurred: Cro-Magnon people discovered art, musical instruments, tools with different and specific functions (e.g., needles, awls, spear points set in shafts, mortars, fishhooks, and rope), and trade, all in one historical moment (Diamond, 1992).

055—In much of Africa, as described by anthropologist Patricia Draper (1989), the family "unit" consists of a mother and female relatives. Men play a less direct emotional role in the lives of their children than fathers do in the lives of northern European children. Indeed, biological fathers and mothers are often both physically absent, as children are cared for by kin (primarily older women who are no longer in their reproductive years).

056—As said in the vernacular, "Life's a bitch, and then we die"; trauma, pain, and difficult trials can be avoided only by the extremely lucky, or by those who die very young.

057—Social competition is not the only source of genetic variation. First, new DNA mutations in each generation may create variability. Second, biological pathogens exert selective pressure on all complex organisms. Tooby (1982), in particular, argues that the bulk of genetic variability in human populations may arise from pathogen-driven selection; this position may be extreme, but, it is not without merit. Biological pathogens—those awful germs that make us sick—are a major selective force because they weed out genotypes that succumb to them, while surviving genotypes manage to reproduce.
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