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Abstract

The complex mechanisms of heredity are little appreciated by non-specialists, in some measure, because of
misunderstandingsthat are perpetuated when words used for technical terms have other, more widely understood,
folk meanings. When aword has both technical and folk meanings, it is the responsibility of the specialist to avoid
promoting confusion by either using extremely cautiousand precise languagewhen using theterm or, in caseswhen
confusion isinevitable, abandoning the term in favor of one without awidely understood folk meaning. The study
of heredity is beset by such confusion, and the term heritability appearsto be at the heart of some of the confusion.
Inthisarticle, | discuss both the technical and folk meanings of heritability and examine the bridge between them.
By continuing to use the term heritability, we risk promulgating serious misunderstanding about the workings of
heredity, therefore | suggest selectability as an alternative term to avoid such pitfalls.

Introduction

It is curious that, although the fact of heredity is
familiar to everybody from everyday observation,
heredity is one of the most widely and persistent-
ly misunderstood phenomena of nature. The main
source of the misunderstanding is an ambiguity of
our language... (Dobzhansky, 1964, p. 7)

Despite unprecedented progress in the scientific
understanding of heredity in the years since Dobzhan-
sky penned this eloquent statement, no real progress
has been made toward clearing up the misunderstand-
ingsthat are adirect result of the ambiguitiesto which
he referred. Though scientists are largely responsible
for such misunderstandings — because they have tak-
en words with widely understood folk meanings and
used them to describe precise mechanisms and quan-
tities that are inconsistent with the more well-known
meanings of those words— no serious attempt has been
made by them to reduce such ambiguity in our language
regarding heredity. Onthe contrary, termssuch as* her-
itability’ and its derivative ‘heritable’ —which perpet-
uate a basic misunderstanding of the mechanisms of

heredity — have become commonplacein the scientific
literature.

Many of the technical terms used by profession-
al geneticists have meanings in the English language
other than those they intend, and those non-technical
meaningsarerather old and widely understood, where-
asthetechnical meaningsarerather new and areunder-
stood only by specialists. One of the fundamental
aspects of heredity that is rarely fully understood by
non-specialists has to do with what it is that is actual-
ly transmitted from parents to offspring. In a genetic
sense, only the constituents of the gametes are inherit-
ed, traits are devel oped anew in each individual. How-
ever, when scientists make statements suggesting that
a behavior is heritable they perpetuate the misunder-
standing that behaviors are passed down from parents
to offspring much like a baton that is passed from one
relay runner to the next. The common or folk under-
standing of heredity is closely tied to very old def-
initions which have more to do with handing down
property and/or titles from one generation to the next
than they do with genetics.
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To better understand the basis of the confusion
between folk and technical definitions | examine, in
this article, some terms associated with heredity, but
my main focus is on the term heritability because of
its importance in both technical and popular writings.
My purpose is to present an examination of the ways
that the word heritability has been used in the Eng-
lish language in some detail and to discuss some of
the confusions and misunderstandingsthat have arisen
as a result of heritability’s dual meaning. First, | dis-
cussthetechnical meaning of heritability, includingits
two definitions, both narrow and broad. Second, | dis-
cuss some of the common, or folk, meanings of terms
associated with heredity, including heritability. Third,
| address the question ‘What is inherited? to explore
the differences between what the speciaists and the
non-speciaists understand about heredity. Finally, |
suggest strategies aimed at reducing the confusion fos-
tered by the contamination of the technical usage by
thefolk usage, including asuggestionfor an alternative
technical term.

In this article, | do not discuss in detail the pros
and cons of making heritability estimates for traitsin
human populations. | leave that argument, based on
statistical concerns and on certain necessary — often
violated — assumptions, to others more qualified than
I. My main task is to explore some of the issues sur-
rounding the ambiguity of our language with respect
to heredity.

Technical heritability

Heritability estimates—varianceratioswhich canrange
from 0.0 to 1.0 —werefirst used by breedersto predict
the effectiveness of artificia selection for particular
trait expressionsin a given population under carefully
specified living conditions (e.g., Lush, 1937). For eco-
nomically important traits, such as milk productionin
cows, it can beimportant to have some idea of whether
alengthy (thereforecostly) program of selective breed-
ingislikely toresultinthedesired selection gains. For a
given population under carefully specified conditions,
predicting the response to selection for the expression
of various traits can be rather accurately done in the
early generations of selection; however, predicting the
responsein later generations often becomes quite diffi-
cult (Lerner, 1958). Because an estimate of heritability
is a property of a population at a specific time and
in a specific environment, changesin the population’s
genepool (e.g., asaresult of selection), or in the envi-

ronment, can change heritability estimates. Whereas
heritability estimates can provide some useful infor-
mation for breeders, it has been long recognized that
they are but a small piece in an exceedingly complex
puzzle (Lush, 1937; Lerner, 1958).

The technical term heritability refers to a specific
statistic for estimating the proportion of trait variance
that is accounted for (in a statistical sense) by genetic
factors (but see Lewontin, 1974). However, the lan-
guage that surrounds the partitioning of variance is
prone to misunderstanding in its own right (Lewon-
tin, 1974; Kempthorne, 1978), therefore | avoid using
termssuch as‘dueto’ or ‘ caused by’ when referring to
the statistical relations between an independent vari-
able and a dependent variable (e.g., in an analysis
of variance [ANOVA]), but instead use terms such as
“associated with' to avoid deterministic implications.

Of course, animal breeders were not alonein their
interest in heritability estimates. In the first part of the
century, theoretically oriented quantitative geneticists
were in the early stages of developing their science
and some found that heritability estimates filled an
important nichein their models of the relation between
heredity and quantitative traits. Wright was especially
important in the development of the ideas surround-
ing heritability estimates; in fact, he made use of the
concept in his early work on coat color in guinea pigs
(Wright, 1920), although it was not explicitly named
until 1940 by Lush (Lush, 1940; see Bell, 1977). Oth-
er quantitative geneticists, however, were not enam-
ored by heritability estimation. In fact, Fisher once
described it as ‘one of those unfortunate short-cuts
which have emerged from biometry for lack of amore
thorough analysis of the data’ (Fisher, 1951, cited in
Wahlsten, 1994b).

Since the birth of the discipline of behavior-genetic
analysis in the late 1950s, researchers have often
applied the statistical approaches developed by ani-
mal breeders and quantitative geneticists, specifical-
ly heritability estimation, in efforts to understand the
relations between heredity and perhaps the most com-
plex phenotype, behavior. In an early review of the
field of behavior-genetic analysis, McClearn (1962)
states that ‘one of the central concepts of geneticsis
that of heritability’ (p. 234, his emphasis). Curious-
ly, McClearn (1962) did not frequently use the term
heritability; however, he did refer to the concept fair-
ly regularly: ‘weighing the relative effects of nature
and nurture’ (p. 196), ‘relative contributions of hered-
ity and environment’ (p. 206), and ‘relative influences
of genetic differences and environmental differences



in determining the individual variability in pheno-
types . (p. 210). Clearly, by the early 1960s heritability
estimates had gained a strong foothold in the study of
heredity-behavior relations; however, not all behavior-
geneticists agreed that they were a“ central concept’ of
thefield (e.g., Hirsch, 1967, p. 423).

Heritability estimates are now firmly entrenched
in the field of behavior genetics, although there are
differing opinions regarding their utility in research
with human subjects (e.g., McGuire & Hirsch, 1977;
Kempthorne, 1978; Plomin et al., 1990; Tesser, 1993;
Wahlsten, 1994a). In behavior-genetic analysis heri-
tability estimates are one of the most frequently cal cu-
lated statistics when humans are the research subjects,
whereas they are less frequently cal culated when ani-
mals are. Of the 98 articles published in volumes 24
and 25 (1994 & 1995) in the journal Behavior Genet-
ics (excluding abstracts, book reviews, etc.) 33% (32)
reported heritability estimates. Of those articlesreport-
ing heritability estimates, 87.5% (28) used human sub-
jects, while the remaining 12.5% (4) used animal sub-
jects. There is a clear bias in favor of calculating
heritability estimates when the research subjects are
human.

Itisrather disconcerting that heritability estimation
is more common in human than in animal behavior-
genetic analysisfor two main reasons. First, the prima-
ry use of heritability estimatesisto predict or to assess
the results of selective breeding, which is obvious-
ly proscribed in human populations. Second, human
populations are much more unlikely to satisfy the host
of assumptions that undergird partitioning behavioral
varianceinto the P = G + E model. Such assumptions
includeno dominancedeviation, no epistasis, no assor-
tative mating, no genotype x environment (G x E)
interaction, and no GE covariance (Falconer, 1989).
Most or all of these assumptionsare unlikely to be met
in human populations (McGuire & Hirsch, 1977).

Of coursg, it isa common practice to include such
effectsin the model being tested and drop those terms
that fail to reach apredetermined significancecriterion.
In such a situation one needs to consider the statisti-
cal power of the comparison in question. Wahlsten's
(1990) discussion of the power of the ANOVA model to
detect heredity-environment interactionsis a wake-up
call for al researchers who routinely use ANOVASto
carefully consider power questionswhen designing and
trying to interpret the results of experiments. Regard-
less of the model being tested, dropping termsthat do
not reach statistical significance does not change the
biological system being studied.
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J.L. Lushisgeneraly creditedwith being thefirst to
use the term heritability in atechnical sense, although
others—in particular, some plant breeders— had begun
using it more loosely somewhat earlier (Bell, 1977).
Building on the ideas of Johannsen, Wright and Fisher,
Lushwasthefirst to precisely define heritability as‘the
fraction of the observed variance which was caused by
differencesin heredity’ (Lush, 1940, p. 293). Recently,
Plomin et al. (1994) defined heritability asthe propor-
tion of phenotypic variance in a population that can
be attributed to genetic influences (p. 1734). Clear-
ly, the technical definition of heritability has remained
essentially unchanged for more than half a century.

Itisamost certain that Lush (1940, p. 295) coined
the terms narrow and broad sense heritabilities: ‘ The
difference between narrow and broad definitions ...
consistsin whether the epistatic and dominancedevia-
tionsare considered’. Narrow heritabilities, on the one
hand, are those of most interest to the sel ective breeder
inthat they measurethe extent to which, in agiven pop-
ulation in a specific environment, variance in the trait
of interest isassociated with additivegenetic (i.e., allel-
ic) variance — that which is transmissible from parents
to offspring. Narrow heritabilities therefore provide a
way to predict whether selective breeding for that trait
in that population will be successful (Falconer, 1989).
Broad heritabilities, on the other hand, estimate the
extent to which variance in the trait of interest is asso-
ciated with the genotype — including dominance devi-
ation and interaction variance — for a given trait in a
population rai sed in aspecific environment. Broad her-
itability estimates are of little interest to the geneticist
becausethey can only provideupper limitsto estimates
of transmissiblegenetic variance(i.e., narrow heritabil -
ity). By including dominancedeviation and interaction
variance — which are frustratingly difficult to measure
even in well controlled experiments — estimates of the
trait variance due to transmissible genetic variance are
biased to an unknown degree. Narrow and broad her-
itability estimates are the same only when dominance
deviation and interaction variance are absent (Falcon-
er, 1989). It is not uncommon for the assumptions of
no dominance deviation and no interaction variance to
be made, however, but isquite unlikely that such asim-
ple (additive) relation exists between complex human
behaviors and heredity (e.g., Wahlsten, 19944).

While it has long been known that statistical inter-
actions can be eliminated by scale transformations
(e.g., Lerner, 1958; Falconer, 1989), such manipu-
lations do not alter the nature of biological interac-
tions that occur throughout ontogeny, but can obscure
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perhaps the most important and interesting aspects of
development. The complexities inherent in develop-
ment are becoming better understood and nowhereelse
can this progress be better seen than in the fruit fly (see
Lawrence, 1992 for a review), however, much still
remains to be learned. When such in depth (experi-
mental) studiesare performed, the non-linear nature of
development is revealed. Simplistic, linear models do
not do justiceto the wondrous complexity of ontogeny.

The distinction between narrow (h2) and broad
(H2) heritability estimates is crucial, but is often
ignored or unappreciated by psychologists (McGuire
& Hirsch, 1977). Narrow heritability estimates are key
in predicting or assessing the effectiveness of artifi-
cia selection in that they provide a way to gauge the
extent to which variance in transmissable genetic fac-
torsisrelated to phenotypic variancein agiven popul a-
tion. Therefore, h2 estimates are of interest in terms of
parent-offspring resemblance. Broad heritability esti-
mates assess the extent to which genotypic variance
is related to phenotypic variance in a given popula-
tion. It isimportant to stress that H2 estimates include
transmissable genetic variation in addition to variation
that results from sources idiosyncratic to the geno-
types present in the population and the environments
towhich the populationis exposed. Intra- (dominance)
and inter-(epistasis) locular interactions and heredity-
environment interactions are all included as genotypic
variance in broad heritability estimates. Narrow and
broad heritability estimates are very different creatures
and are by no means interchangeable.

The two approaches that are most commonly used
to make heritability estimates for traitsin human pop-
ulations are twin and adoption studies (Plomin et al.,
1990). In general, with twin studies one can estimate
H2, whereaswith adoption studiesit is possible to esti-
mate h2 (Falconer, 1989). It is clearly inappropriateto
compare h2 with H2 directly, because they estimate
different quantities, however, such comparisons are
not uncommon. In fact, it is sometimes difficult to
determine whether the author is referring to h2 or H2
because both estimates are referred to as heritability
and are often represented by h2. For example, Emde
et al. (1992) estimated * heritability (h2)’, by ‘doubling
the between MZ (monozygotic) and DZ (dizygotic)
correlations (p. 1445). Because this method is used
to calculate broad heritability (Plomin et al., 1990,
p. 320-322), it is inappropriate to label the quantity
h2. When h2 and H2 estimates are referred to inter-
changeably it becomes difficult to critically assess the
analyses and subseguent discussion presented.

Heritability estimates have been successfully used
by animal and plant breeders to predict the response
to artificial selection (Lerner, 1958), however, h2 esti-
mateshavemorerecently givenway to multivariate sta-
tistical techniques that can incorporate more real-life
biological complexity into the models (Arnold, 1994).
It is ironic that heritability estimates are made most
often in behavior-genetic research using human sub-
jects, where the only real application of h2 estimates—
selective breeding — is prohibited.

Folk heritability

The word heritability has another distinct meaning in
the English language, not wholly unrelated to the tech-
nical meaning, but in no way interchangeable with it.
Heritability isdefined as* the quality of being heritable,
or capable of being inherited’ (OED2).

The Oxford English Dictionary (OED2) provides
three references of some of the early uses of heritabili-
ty that spanthegreater part of the 19th century. Thefirst
isin Fraser’'s Magazine (1832): ‘ This tax, thus secur-
ing the heritability of offices, was not perpetua’. The
second is in the Proceedings of the American Acade-
my of Arts (1882) by noted naturalist Asa Gray: ‘ The
importance of heritability, which isan essential part of
Darwinism, would seem to have had asignificant illus-
trationintheperson of itsgreat expounder’. Thethirdis
in Advance (1890): ‘Did you ever think about the her-
itability of such qualities? In each case, it is obvious
that heritability isused asasynonymfor ‘inheritance’.
Clearly, prior to the advent of the technical definition
(ca. 1940), heritability was widely understood to mean
‘capable of being inherited’. Used in thisway, if some
thing isto be inherited, that thing is to be passed from
one to another. In alegal sense, such an interpretation
is completely justifiable. However, in a genetic sense
such an interpretation does not take into account the
complexitiesof heredity and devel opment which make
the folk definition of heritability misleading when the
technical definition of the word isintended.

What isinherited?

Perhaps the most misunderstood aspect of biological
inheritance concernswhat it isthat isactually transmit-
ted from parents to offspring. In the strictest genetic
sense, it is inappropriate to speak of traits or char-
acteristics being inherited; only the constituents of



the gametes are passed from one generation to the
next. The mechanisms of meiosis and development
preclude the transmission of traits across generations;
unique genotypesareformed at fertilization which then
develop through interactions with idiosyncratic envi-
ronmentsto formindividuals. It isbeyond questionthat
for some traits offspring do resemble their parents and
that those traits were influenced by the parents’ genet-
ic contribution. It is not appropriate, however, to say
that those traits areinherited. Traitsare not transmitted
from parents to offspring, only the constituents of the
gametes are, al elseis development (see King, 1981).

Few non-specialists recognize the distinction
between the technical and folk definitions of the terms
surrounding heredity. Generally, folk definitions lack
the precision necessary for good technical definitions
and are therefore broader in scope. The two main folk
definitions of the word ‘inherit’ should serve as excel-
lent examples of the ways in which such definitions
can differ from technical ones, while at the same time
hinting at, albeit falling short of , thetechnical meaning.

First, perhaps the most common folk definition of
inherit refers primarily to legal matters:

To take or receive (property, esp. real property,
or aright, privilege, rank or title) as the heir of
the former possessor (usually an ancestor) at his
decease; to get, or come into possession of, by
legal descent or succession (OED?2).

Clearly, under thisdefinition items are passed fromone
person to another, more or lessintact (ignoring inheri-
tance taxes for the sake of discussion). The eldest son
was the usual recipient of such items. This particu-
lar meaning of inherit is quite old, being part of the
English language since at least the 15th century and
is very weakly linked with the technical (biological)
understanding of inherit, in that something is passed
down from one generation to the next.

Second, the folk definition of inherit, that is per-
haps the next most common, is closer to the technical
(i.e., genetic) definition, however they are far from
isomorphic.

To derive (aquality or character, physical or men-

tal) from on€e’s progenitors by natural descent; to

derive or possess by transmission from parents or
ancestry (OED2).

Many of ushaveheardit said that * she hasher moth-
er'snose, or ‘he got his bad temper from his father’'s
side of the family’ or something to that effect. Per-
haps it is from this general understanding of ‘natural
descent’ that our current technical understanding of
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heredity isderived. This particular definition of inherit
hasbeen apart of the Englishlanguage since at | east the
16th century, long before the mechanisms of heredity
were understood in even a rudimentary way. Shake-
speare (1601) used this form of inherit in All's Well

That EndsWell I.ii. 22 * Youth, thou bear’ st thy Fathers
face, ..Thy Fathers morall parts Maist thou inherit too’

(CED2).

It isimportant to notethat in both of thesefolk defi-
nitionsof inherit, those thingsthat are passed from one
person to another remain essentially intact. Whether
one is referring to land or to a bad temper, to inherit
is to receive something that is whole. This quality of
passing down an item or a trait intact is an important
distinction between the folk and the technical defini-
tions of inherit.

To a geneticist, the only material that is inherited
— transmitted from parents to offspring — consists of
the constituents of the sperm cell from the father and
of the egg cell (along with various proteins) from the
mother. Only these cellular components are inherited
in a strict genetic sense. The traits themselves are not
passed down, but are devel oped anew in each individ-
ual as a result of a complex (idiosyncratic) series of
interactions between biological material (e.g., genes,
RNA, proteins) and the unique environment in which
that individual is raised.

The cellular processesthat result in sex cell forma
tion, called gameteogenesis, are collectively known as
meiosis. Understanding these processesis essential for
aproper understanding of the relations between hered-
ity and behavior because in them lie the key mecha-
nisms of Mendelian genetics. However, psychol ogists
have been dow to recognize the important role that
meiosis plays in the generation of individual differ-
ences (Hirsch, 1963).

In the early stages of meiosis, homologous chro-
mosomes pair up. While thus paired, homol oguesmay
exchangematerial, aprocessknown ascrossing over or
recombination. Such recombination is the foundation
for the multitude of linear mapping studies that have
been and are currently being carried out by geneti-
cists. More importantly, in the context of understand-
ing ‘What isinherited? , recombinationisacrucial step
in generating genotypic uniqueness. The newly pro-
duced (recombined) chromosomes are then packaged
into gametes (sperm or egg) so that each gamete con-
tains 23 chromosomes. Which of thetwo chromosomes
fromagiven pair that is packaged into asperm (or egg)
isindependent of that same processin any other pair, a
process known as independent assortment. Recombi-
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nation and independent assortment, which have been
appreciated only in this century, are so effective in
producing diversity that it is statistically unlikely that
two unrelated individualswill have the same genotype
(Hirsch, 1963). More to the point, these mechanisms
effectively shuffle genetic material sothat aparent does
not passtheir genotype (entire genetic complement) to
the next generation. Of course a parent does transmit
genetic material to their offspring, but it is combined
with genetic material from their mate to form unique
genotypes at conception. By its nature, such biologi-
cal inheritance is inconsistent with the folk notion of
inheritance implied by sayings such as ‘she has her
mother’'snose’.

Heritable

When a heritability coefficient for atrait (let’s say trait
X) inapopulationissignificantly different from zero, it
issometimessaidthat, ‘trait X isheritable’. Whilesuch
atransition is only a harmless ‘short-hand’ from one
perspective, it is a reckless leap from another. In fact,
it appearsthat thistransition from non-zero heritability
coefficients for a particular trait in a specific popula-
tionto the statement that thetrait isheritableisthe crux
of the confusion surrounding the use of the term heri-
tability. The word heritable bridges the gap between a
precisely defined technical term and aloosely defined,
yet widely understood folk term. As described above,
thefolk and technical meanings of heritability are very
different, but are easily confused. In addition, non-
specidists, unfamiliar with the technical meaning of
heritability, understandably resort to the folk defini-
tion when confronted with the term. Use of the word
heritable by specialists reinforcesthe interpretation of
heritability in a folk sense because whereas heritable
has a well-known folk definition, it has no technical
definition.

| have been unable to locate a definition of her-
itable in the technical literature, though the term is
used rather liberally. Often, in the introductory sec-
tion of an article, the word heritable is used to discuss
research findings, for example, ‘alcoholism has been
assumed to be highly heritable’ and ‘autism appears
to be among the most heritable psychiatric disorders'.
(Plomin et al., 1994; p. 1734). In this particular arti-
cle, the word heritable was not defined, and in fact,
its use preceded the technical term heritability (which
was defined), a situation that is not uncommon. The
reader can only assumethat since heritableisundefined

and precedesthe technical definition of heritability, the
writer intends the common or folk meaning of herita-
ble, ‘naturally transmissible or transmitted from parent
to offspring; hereditary’ (OED2). Such a definition is
quite far from the technical definition of heritability
in that it refers to the trait itself, not to variation in
the expression of that trait in a population. This may
appear to be a trivial difference, a quibble, but con-
fusion over the distinction between the inheritance of
traits in individuals and of variation in that trait in a
population is a fundamental misunderstanding of the
mechanisms of heredity and of the theoretical basis of
heritability estimates.

It is not difficult to find the terms heritable or
heritability in both scientific and popular publica
tions. Recently, the American Psychologist published
a ‘Report of a Task Force Established by the Ameri-
can Psychological Association’ entitled ‘ Intelligence:
Knowns and Unknowns' (Neisser, et al., 1996) which
was the ‘authoritative report’ on such issues inspired
by the controversy that followed publication of The
Bell Curve (Herrnstein & Murray, 1994). The Task
Forcewas chosen ‘ with the aim of representing abroad
range of expertise and opinion’ (p. 77). The result-
ing report can thus be considered the state of the art
concerning intelligence. Unfortunately, with respect to
associations between genetic factors and intelligence
in humans, the art is rather underdeveloped. In the
attempt to dispel one myth about heritability estimates,
the report fosters another that is perhaps more damag-
ing to understanding the nature of heredity:

A common error is to assume that because some-
thing is heritable it is necessarily unchange-
able. This is wrong. Heritability does not imply
immutability. As previously noted, heritabletraits
can depend on learning, and they may be subject to
environmental effectsaswell (p. 86, my emphasis).

The point being made is a good one: significant
heritability estimates for atrait in a population do not
mean that the trait cannot respond to environmental
manipulation. One common misunderstanding is that
whenever atrait is said to be ‘genetic’ that it is hope-
lesdly fixed; a notion that is clearly wrong. However,
by using the term heritable — which is undefined tech-
nically, but has a widely understood folk definition
(capable of being inherited, hereditary) — the authors
of this report are perpetuating the misunderstanding
that traits are inherited.

Itisparticularly noteworthy that many of thosewho
specidize in the study of heredity-behavior relations



also promul gatethe mistaken notion that behaviorsare
inherited. McClearn’s (1962) oft cited review of the
history of behavior genetic analysis, beforeits coming
to age as a discrete area of study, istitled ‘ The inher-
itance of behavior’ (my emphasis). The masthead of
Behavior Genetics, the journal of the Behavior Genet-
ics Association, proclaims it to be: ‘An international
journal devoted to research in theinheritance of behav-
ior in animals and man’ (my emphasis). When such a
misunderstanding of the fundamental mechanisms of
genetics is advanced by the scientific establishment,
it is little wonder that it is widespread in the popular
literature.

Selectability

Apparently it does little good to warn against over
simplifying the idea of heritability. Some fedl it
necessary to repeat those warnings each time they
write. Othersignorethewarnings. Much of thebulk
of that which hasbeenwrittenin recent yearsabout
heritability in man comesfrom this.... Perhapsthis
isabasic argument for coininganew word ... (L ush,
citedin Bell, 1977, p. 299, his emphasis).

To thispoint, | have outlined one of the main prob-
lems with the use of the term heritability by special-
ists: the folk meaning of the word is generally under-
stood when the technical meaningisintended. Thefolk
meaning of heritability hasamuchlonger history inthe
English language than does its technical meaning and
is much morewidely used. The confusion between the
folk and technical meanings of heritability is further
fostered by thetransition made by researchersfrom sta-
tistically significant, non-zero heritability coefficients
for atrait in a population to claiming the trait itself
to be heritable. The term heritable has no generally
accepted technical definition, though it does have a
well understood folk meaning (i.e., hereditary). Thus,
the ambiguity in the English language surrounding the
term heritability has seriously compromised its utility
as ameaningful genetic statistic. What can and should
be doneto clear up such confusion?

There are two courses of action that | suggest; |
am surethat, in addition to these, there are still others.
Neither of these approachesis abovecriticism, in fact,
any solution will assuredly have both proponents and
opponents. It is my intention to stimulate thought and
discussion about these matters, not to provide a final
word on the matter in these pages.
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A step that would be, at the same time, relatively
painless and rather effective in reducing some of the
confusion surrounding heritability isfor researchersto
avoid using the ‘ short-hand’ whereby traitswith statis-
tically significant heritability coefficients are referred
to as being heritable. By labeling traits as heritable,
the bridge between technical heritability estimates and
folk heritability is constructed. Since no explicit tech-
nical definition of heritable exists it is inevitable that
the term is interpreted using its folk definition. The
folk definition of heritable is not meaningful in the
context of our current understanding of heredity. Such
use is confusing at best and leads to widespread mis-
understanding about the nature of heredity at worst.
By refraining from using such short-hand researchers
can at | east stop confusing those | ess sophisticated than
themselves.

Another approach to reducing some of the confu-
sion surrounding heritability isto follow the advice of
Lushand‘coinanew word’ (citedin Bell, 1977). Such
aword should present theidea ‘ precisely and in away
in which it cannot be misunderstood.” Thissolution is
much more ambitious than the first. However, it has
the potential to eliminate the confusion between the
technical and folk meanings of heritability and also to
reflect the theoretical underpinnings of the statistic.

Theword ‘ selectability’ may proveto be a satisfac-
tory replacement for heritability. Selectability has no
folk definition and thus cannot be subject to the same
kind of confusion promoted by the use of heritability.
The Oxford English Dictionary lists no matchesfor the
word selectability. Of course, its root, select has been
apart of the English languagefor centuries. Of select’s
several definitions, the one that most closely matches
the intended technical meaning is: ‘ To choose or pick
out something from anumber; to make aselection’. In
fact, Charles Darwin (1859) cites the word in a way
that is consistent with the intended technical meaning:
‘In man’s methodical selection, a breeder selects for
some definite object..’ (OED2). Thus, in this case, the
technical and folk meanings of the word are wholly
similar, and in harmony with Lush’'s (1940) intentions
for estimating such a statistic, that is, to provide an
estimate of the expected results of artificial selection.

Admittedly, proposing to replace a term that has
been in use for more than 50 years and has many pro-
ponents will almost assuredly be viewed in a nega-
tive light by some. Those researchers who routine-
ly calculate heritability estimates for traits in human
populations will certainly be the most difficult to per-
suade. To calculate a statistic called a ‘ selectability
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estimate’ or to identify atrait in human populations as
‘selectable’ obviously carries baggage of itsown, rais-
ing the specter of eugenics. Because of this, researchers
would need to carefully consider the utility of cal culat-
ing such a statistic, and when it is deemed necessary,
careful use of language would be required. To begin
to resolve some of the misunderstandings surrounding
heredity, it is imperative that we come to terms with
the ambiguity in our language and chart a course that
avoids such pitfalls whenever possible.
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