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Abstract example, Munn, Fernald, & Fernald, 1969; Hilgard,

In 1995 Christenfeld and Hill published a paper that Atkmsoﬂi & Atkinson, 1.gi|71)‘ . |
purported to show at one year of age, infants resemble In this paper we will present two negative results
their fathers more than their mothers. Evolution, they that we hope will help serve to establish the falsehood

argued, would have produced this result since it would Of a published result — namely, the claim of greater
ensure male parental resources, since the paternity of the resemblance between one-year-old infants and their
infant would no longer be in doubt. We believe this fathers than their mothers (Christenfeld and Hill, 1995).
result is false. We present the results of two experiments This result received very wide intetional attention
(and mention a third) which are very far from replicating \yhen it was published in 1995. The result is now cited
eC\tgllEE?onrf:lr?/ 2:‘(&:#;30%"":}5' ténv\?ﬁf'é'\?;h gc?npvr\/%\::ll%te N often but we believe, both for theoretical and empirical
have favored the result reported by Christenfeld and Hill. reasons, that it is wrong. In thg present paper, we will
present our own failures-to-replicate the original results
. and will give a theoretical justification for our results.
Introduction We hope that this will lead other researchers to also
Science overwhelmingly favors positive results. Tocritically examine the originally published results of
appreciate this, one need look no further than the almo§thristenfeld and Hill before they become firmly, and in
exclusive emphasis on Type | error detection in thepur opinion wrongly, entrenched as fact.
social sciences and the quasi-religious status of the The remainder of this paper is organized as
inequality ‘p < 0.05.” Since everyone knows that the follows. We begin by briefly presenting the claim of
null hypothesis cannot be proved, only rejected, iChristenfeld and Hill (1995). This will be followed by
follows that the only results worth pursuing are thosghe results of two independent experiments (i.e.,
that involve the rejection of a null hypothesis. This isdifferent subjects, different sets of stimuli, etc.) that fail
why it is so much harder to establish (and publish}o replicate their results. We will then give a theoretical
negative results. But sometimes null hypotheses argstification for why evolution would most likely have
rejected incorrectly and subsequently setting the recorgroduced our results and not those of Christenfeld and
straight proves to be very difficult indeed. For everyHill.
published rejection of a null hypothesis, a far greater
number of failures-to-replicate are usualgcassary to Christenfeld & Hill (1995): One-year old
convincingly establish that the published result was Infants Resemble Their Fathers
most probably in error. ) _ _
Although examples of this problem abound, it isChristenfeld and_ Hill (1995) report_ed a resul'_[ in 1995
instructive to briefly recall the well-known experimentsthat appeared iNature and received considerable
on the chemical transfer of memory done by McConnelgttention throughout the world, both in the scientific
(1962) and others. Planarian worms were trained tgnd the popular press. They claimed to have found
respond in a certain “correct” way to a light source.greater facial resemblance between one-year-old
These worms were then killed and their RNA fed to gchildren and their fathers than between one-year-old
new set of worms, who, by dint of having ingested thechildren and their mothers. Their result had wide
previous worms’ RNA, would supposedly respondappeal, in particular, because it seemed to agree with a
correctly to the light source more often than worms in @rediction of evolutionary psychology (Gaulin and
control group.  Once this result, buttressed bySchegel, 1980) — namely, that “It could then be to a
theoretical arguments about the role of RNA inbaby’'s advantage to look like the father, to encourage
memory, was published it became very hard to unsef@ternal investment [on the part of the male parent]’
it, in Spite of numerous fai|ures-to-rep|icate (e_g_,(ChFIStenfekj & Hl”_, 1995) since a mother can be quite
Bennett & Calvin, 1964; Byrne et al., 1966). Thus,sure that the baby is hers but the father cannot.
even though numerous failure-to-replicate papers had According to Christenfeld and Hill, greater father-
begun to appear as early as 1964, many courses 6Rild resemblance would be to the baby's advantage
memory into the 1970’s still included McConnell's because it would encourage the father’s investment in

results on the chemical transfer of memory (see, folts survival, since he would be able to clearly identify



the child as his own. This would tend to produce ghotographs (size = 5x4 cm) of faces. None of the faces
differential survival rate among children who, at agehad glasses, beards or moustaches.

one (when they were most in need of resources from the

father for their survival), looked like their fathers andProcedure

those who did not. On each trial, participants were presented with the face
of a child and, according to the condition, the faces of
Overview of the Two Experiments three women or three men. Their task was to identify

the child’'s parent among the three presented adult
. 5 . Jdfaces. There were 28 trials (14 different girls and 14
200 su_bjects done soon after Christenfeld and H'”Sdifferent boys). The photographs were displayed in the
paper first appeared, we were unable to reproduce thelf 1o \ay as in the Christenfeld and Hill study: the
res‘é:ts' V\/_ehthr:)ugr;]t that pehr_haps_ th(la_re might be SOm&,;jy's face was presented in an upper position and the
problem with the photographic stimuli we were using.s, o0 aquits' faces were placed beneath the child’s face.

(Christenfeld and Hill declined our request to makeérpg presentation positions of the adult photos were
their original stimuli available.) We therefore created a,

S propriately randomized. Participants were tested
second set of stimuli, careful to make sure that there ﬂ\ﬁ%ividually. Each were each presented with the 28 sets
photos displayed no beards, glasses, hats, or oth

. X i e fflcluding one child and three possible parents in a
features that might distract from the identification taSk'differen'?random order. P P

However, once again, we failed to replicate
Christenfeld and Hill's results. These results areqoqits

reported in Experiment 1 (see Brédart & French, 1999) o jesign of the experiment was as follows. The age

We then created another, entirely new set of stimulh¢ 1o chilg (one-year-old, three-year-old and five-year-
) . . - fcati f Sbld) and the sex of the parent were between-subjects
reaction times during identification. As before, Weg,qiqrg while the sex of the child was a within-subjects
found virtually no difference in the level of correct ¢ o a3 (age of the child) X 2 (sex of the parent) X 2
identification  of children and their real mother o ot the child) ANOVA with repeated measures on
compared to children and their real father. Further, i, o 5ot factor revealed a significant main effect of the
addition to repeating the results of the first experlmentage of the child (F(2,174) = 6.618,<.01), no main
there was no significant difference between correChLact of the sex of the parent. (F(i 174)’< 1) and no
child-mother and child-father identification times_. main effect of the sex of the child (Ié(l 174) < 1). The
We have now attempted to reproduce Christenfeld, 5 sis revealed no significant interaction between the
and Hill S result with three dlfferen_t sets of stlmull with first two factors (F(2, 174) < 1), no significant
three different groups of participants using tWOinteraction between the second and the third factor
different measures (% of correct identification _and(F(1 174) < 1) and no three-way interaction (F(2,174) <
reaction time). In no case did we find any significanty) 1o main effect of the age of the child was qualified

differences in  father-infant ~ and  mother-infant j,y, 5 gjgnificant interaction between this factor and the
identification. In other words, we have what we believeoy ot the child (F(2,174) = 5.98p,< .01), but the

to be good empirical evidence that belies the originall¥nagnituole of this interaction effect is low’(= 0.06).

reported findings of Christenfeld and Hill This interaction was analyzed using Tukey HSD post-
Experiment 1 hoc tests. These tests showed that, while the level of
p parent identification from pictures of girls did not
Subjects change across the three ages, it did for pictures of boys.
One hundred and eighty undergraduate students at tR&rent identification was better for five-year-old boys
University of Liége participated in the experiment.than from one-year-old boyg (<.0001) and than for
Thirty subjects (15 female and 15 male) were randomljhree-year-old boysp(<.01). No significant difference
assigned to each condition. Their ages ranged from 1®peared between one-year-old and three-year-old boys

In an initial experiment (not reported here) involving

to 30 years (mean age = 21.84). (p = 0.56). Post-hoc tests indicated no significant effect
of the sex of the child on parent identification at age
Stimuli and materials one, three or five (afp's > .10).

Twenty-eight Caucasian families provided five A control analysis taking the items as the random
photographs: three photographs of the same child at offi@ctor was also carried out. This analysis did not reveal
year, three years, and five years, as well as on&ny significant main effect of the sex of the child
photograph of the mother and one photograph of thé(1,26) < 1), of the sex of the parent (F(1, 26) < 1) and
father taken when the child was approximately one yeaof the age of the child (F(2, 52) = 1.9§2= 0.15). Nor
old. For fourteen families, the child was a girl, for thedid it reveal any interaction effect (qls > .20). The
other fourteen families the child was a boy. The stimuliresults of this control analysis confirmed that the
presented to subjects were scanned versions of thesignificant interaction effect obtained in the preceding
analysis was not a strong effect.



Mean no. of correct would lead to the construction of an unrepresentative
identifications set of faces.
20

Age Parent Mean no. of | Student p

15 identifications
[ Father (SDin

10 parentheses)
5 B Mother 1 | Father | 12.893 (5.363) | 2.854 | <.01
Mother | 11.929 (5.937) | 1.719 | <.05
0 3 | Father | 13.178 (6.464) | 2.602 | <.01
1 3 5 Mother | 13.321 (5.644) | 3.114 | <.01

childron . 5 | Father | 14.143 (4.859) | 4512 | <.001

lldren's age (in years) Mother | 14.143 (6.996) | 3.134 | <.01

Figure 1. Mean number of correct identifications
(out of 30) of parents of children at various ages Table 1.Mean number of correct identifications (out
(one-SD error bars). There is no significant ©of 30) as a function of the children’s age and the
difference in the level of correct identification of  parent’s sex. Standard deviations are in parentheses.
mothers versus fathers based on children's faces. ~ Note the absence of any significant difference in
levels of correct identification of fathers and
To reiterate, our analyses showed significant ~ mothers based on a child’s facial appearance.
difference between the level of correct identification of
mothers and the level of correct identification of fathers IS our failure to replicate Christenfeld & Hill
from children’s faces (Figure 1 and Table 1). possibly attributable to an inappropriate sample of
Christenfeld and Hill (1995) did not perform a direct pictures that allowedo null hypothesis to be rejected?
comparison between levels of identification of mothersThis would be very unlikely, becauseatfi six casef
and fathers. They simply compared the level ofmothers and fathers for 1, 3, and 5 year old children, we
identification of mothers and fathers to the chance levdiound that the resemblance of parent to child is, as one
of 33.3 percent by means of student t-tests, the item&ould expect, significantly better than chance. In short,
being the random factor. We also carried out thigur sampledid demonstrate a significant resemblance
analysis for our data by comparing the mean number dfetween parents and children, bt that there was a
identifications to chance (1/3 X 30 subjects = 10). At alisignificantly greateresemblance between fathers and
ages tested, our results indicate that, while corredheir children compared to mothers and their children.
identification of mothers and fathers was significantly, This means that our failure to find a significant
although not overwhelmingly, higher than chance, therglifference in the resemblance of fathers-to-children
is no significant difference between the degree ofersus mothers-to-children was not simply due to an
father-identification and mother-identification. insufficient amount of detail to be able to make
It is particularly important to note that while the resemblance assessments of any kind.
degree of correct association of parents with children is
anywhere between 7 and 14% higher than chance, Experiment 2
remains surprisingly poor. In all casesyon-

identification exceeds 50%. Subjects
Forty-four undergraduate volunteers (22 females, 22
Discussion males) participated in the experiment.

Present results do not replicate those of

Christenfeld & Hill's (1995) study. Young children Stimuli and materials
aged 1, 3 and 5 do not appear to resemble their fathef§irty-two  Caucasian families provided three
significantly more than they resemble their mothers.  photographs: one photograph of a child at one year, one

It could be objected that the sample of faces usefihotograph of the mother and one photograph of the
in this experiment is not a representative one. In facfather taken when the child was approximately one year
there is no clear reason why our sample of items woul@ld. For sixteen families, the child was a girl, for the
not be representative of the larger Caucasian populatigither sixteen families the child was a boy. The stimuli
in general, and, crucially would be less representativeresented to subjects were scanned versions of these
than Christenfeld and Hill’s original sample. Indeed, wephotographs (size = 5.5 x 4.5 cm) of faces. None of the
used photographs from 28 families, whereadaces had glasses, beards or moustaches. Stimuli were
Christenfeld and Hill's stimuli were drawn from 24 presented using E-pririleon a PC.
families. Our stimuli were collected in the same way as
those in the Christenfeld and Hill study, i.e. by askingProcedure
friends, colleagues and acquaintances for photograph®n each trial, participants were presented with the face
We do not see any a priori reason why such a proceduré a child and, according to the condition, the faces of



three women or three men. All photographs werdrom this analysis: two subjects whose RTs were
displayed on the computer screen. Their task was tparticularly slow (RTs > 2 SD from the sample
identify as quickly and as accurately as possible thaverage) and three subjects who did not provide any
child’s parent among the three presented adult facesorrect recognition in one subcategory of items. This
Participants responded by pressing a key on thanalysis revealed no main effect of the gender of the
numeric keypad of the computer keyboard (1 = leftparent (F(1,38)<1,p=0.49), no main effect of the
photo choice, 2 = middle photo choice and 3 = righigender of the child (F(1,38)<1p=0.53), and no
photo choice). There were 32 trials (16 different girlsinteraction effect (F(1,38)<33=0.71). See Table 2.

and 16 different boys). The position of the real parent

among the three adult photos was appropriately Rateof 0.7 -
randomized. Each participant was presented with the 32 Correct 0.6
sets consisting one child and three possible parents inldgntification ¢ |
different random order. The experiment was preceded

by a short practice session using four trials that were 04
not employed later in the experiment. 0.3 4
[ Mother 0.2 1
Results 0.1 1
The experiment had a repeated measures design wit} B Father 0
two factors : the gender of the parent and the gender of Girl Boy
the child. One item was removed because the Infant gender
proportion of correct mother-infant identification was _ ) ) _
below the 2SD cutoff. Figure 2 As in the first experiment, Exp. 2 shows no

The first dependent measure was the proportion ofignificant difference between child-father and child-
correct identification of the parent. A 2 (gender of theMother rates of correct identification (1 SD error bars).
parent) X 2 (gender of the child) ANOVA with The dotted line indicates chance level of identification.

repeated measures on both factors revealed no main

effect of the gender of the parent (F(1,43) < 1), no main (S':CTS) 44
effect of the gender of the child (F(1,43) < 1), and no 3|
interaction effect (F(1,43)<1). See Table 2.
24
Infant gender
Parent Girl Boy EMother | 11
Mother 0.41 (0.16) 0.39 (0.16) EFather | o
2.72 secs (0.85) | 2.72 secs (0.88 Gil Bo
Father 0.38 (0.19) 0.38 (0.19) y

2.82 secs (1.0) 2.73 secs (1.2) Infant gender

Figure 3 There is no significant difference between
Table 2.Mean proportions of correct identifications  child-father and child-mother reaction times for
of parents, and mean correct RTs (in seconds) as acorrection identifications (1 SD error bars).
function of the gender of the child and the parent.
Standard deviations are given in parentheses. A control analysis taking the items as the random
factor was also carried out and revealed the same
A control analysis taking the items as the randonpattern of results: none of the main and interaction
factor was also carried out and revealed the sameffects were significant (all F's < 1).
pattern of results: none of the main and interaction
effects were significant (all Fs <1). Discussion
The level of identification of mothers and fathers  This second experiment was, above all, designed to
was also compared to the chance level of 33.3 percengépeat and refine the results obtained in Experiment 1.
by means of student t-tests, the subjects being thentirely new stimuli (i.e., black-and-white photographs
random factor. The overall mean level of correctof adults and infants) were used. And, unlike the first
identification of both mothers (m = 0.397; t(43) = experiment in which children of ages 1, 3 and 5 were
3.696; p < .001) and fathers (m = 0.381; t(43) = 2.436used, here we focused exclusively on one-year old
p <.05) was significantly higher than chance. infants. (This was because the claim of Christenfeld and
The second dependent measure was the responis@l bears specifically on one-year old infants: it is at
latency (RTs). Mean correct recognition RTs to thethat age that infants supposedly resemble their fathers
mother and the father were computed for each subjectaore closely than their mothers.) The stimuli in this
and submitted to a 2 (gender of the parent) X 2 (gend@xperiment were presented on a computer monitor
of the child) ANOVA. Five subjects were excluded instead of using the actual photographs, as in the first



experiment. And, of course, all of the participants werdaly and Wilson, 1996). Animal research has also
different from the first experiment. clearly demonstrated the prevalence of infanticide by
All of the results of the first experiment were male rodents, carnivores and, in particular, primates
reproduced in this second experiment. As in the firs{Hdry, 1979).
experiment, we found that the level of correct For much of the two-million year pre-agricultural
identification of infant-father pairs was not significantly course of human existence, three important conditions
higher than that of infant-mother pairs. We also foundprevailed: male parental investment (Trivers, 1972) was
that, as in the first experiment, that both the levels ohecessary to ensure the survival of offspring, males
infant-father and infant-mother identification are were unable to completely control all possible sexual
significantly above chance, as one might expectcontact of their mates, and, finally, few individual
Finally, we found no significant difference in the males were able to provide resources for many females
reaction times for correct responses for both infant{Symons, 1987). Under these conditions, if babies had
father and infant-mother pairs. In other words, there isinambiguously resembled their fathers, a highly
no significant difference in the speed with which peoplenonogamous society would likely have emerged
can correctly identify an infant's mother or its father.  because few females would have risked the possibility
As in Experiment 1, these results are in clearof fathering another male’s child, given that the bastard
contradiction with the results of Christenfeld and Hill child would have been recognized as not belonging to
(1995). her “official” (investing) mate (see also comments by
R. Dawkins and other discussants following a paper by
General Discussion Wilson and Daly, 1997) and would thus have risked
_ i ) .. maltreatment and, quite possibly, death. In short, few
The evolutionary analysis of Christenfeld and Hill iS females would have engaged in extra-pair copulation
based on the supposed advantage to one-year old babiepc). However, in reality, this is contradicted by the
of looking more like their father than their mother in f5ct that occasional EPCs by both sexes seems to be a
order to encourage greater resource investment on theiiversal feature of monogamous species (Mock and
part of the father, thereby improving their chances ofjioka, 1990), including humans. For example, rates
survival. This theory is certainly appealing, but weof hyman misassigned paternity (based on blood typing
believe it is undermined by a number of con5|derat|on§ests) of 6-30% have been reported in studies done in
that we will review below. _ southern England (Edwards, 1957; Philipp, 1973), 9%
We must begin by returning to the fundamentalymong the Venezuelan Yanomansé (Neel and Weiss,
postulate of Darwinian evolution, namely that thejg7s: smith, 1984), and 10% in rural Michigan, (Smith,
ulimate winners in the game of evolutionary 1984). Baker and Bellis (1995) have estimated a cross-
competition are those individuals whoceaed in ¢ jtyral median EPC figure of 9%, with a range from
passing on the greatest amount of their genetic material4_3004. Further, in a survey of 2078 English women,
to subsequent generations. Now, there would be littlgg|is and Baker (1990) found that extra-pair
obvious evolutionary pressure for a child to resemble itgopmaﬁons are significantly more likely to be timed
mother, since the maternity of a child is never in doubty, s pefore ovulation than in-pair copulations. From his
This allows us to take the degree to which a chll_(Jmode| of parent-infant resemblance, Pagel (1997)
resembles its mother as a baseline of parent-chllpecenﬂy concluded that “even small amounts of
resemblance. _ paternity uncertainty are sufficient to select against
The essence of the argument against greatgfarent-infant resemblance” (p.973).
resemblance between fathers and their infants as pjoreover, if relatively  high  father-child
opposed to infants and their mothers is based on th@semplance were the norm, evolution would tend to
following ~ simple observation: If father-child nroqyuce progressively greater degrees of father-child
resemblance was strong enough to enable a father to E%emblance because any degree of resemblance
certain when a child was his, it would presumably alS%igniﬁcantly below that norm would engender
permit a father to identify that a childas not his g spicions on the part of the resource-providing male
(Breédart & French, 1999). Now, in the event that aconcerning the child’s paternity. This would likely lead
child was not his, the chances of his withholdings 5 higher degree of resource-withholding than if the
resources from the child (or very possibly killing the chilg had unambiguously resembled the father, which
child outright) would be high. Even today, step-childrenyyqyiq yltimately translate into a lower rate of survival
are far more likely to be killed by step-parents than byymong those children who did not closely resemble
natural parents. In the U.S. in 1976, for example, Dalyyeir fathers. In other words, once evolution had
and Wilson(1988) reported that children living with egtaplished a trend of father-child resemblance in
one or more substitute parents wepdy-five timesas  excess of baseline resemblance, there would be
likely to be fatally abused as children living with their evolutionary  pressure  towards ever  greater
biological parents. Other studies report similar patterngasemblance. One would therefore expect, after three
of child mistreatment (for a recent short review segnijiion years of selection, that there would now be a



very strong tendency of father-child resemblance with Daly, M. & Wilson, M. (1988).Homicide Hawthorne,

respect to mother-child resemblance. However, our NY: Aldine de Gruyter.

results — as well as those by Christenfeld and Hill —Daly, M. & Wilson, M. (1996). Violence against

demonstrate that this is not the case. Indeed, in stepchildren Current Directions in Psychological

Christenfeld and Hill's data correct identification of  Science, 577-81.

fathers from infant faces occurred only in 49.2 percenEdwards, J. H. (1957). A critical examination of the

of cases. In the two experiments reported in the present reputed primary influence of ABO phenotype on

paper, the mean rate of correct identification for the fertility and sex ratioBritish Journal of Preventive

father’s of one-year-old children was only 10% higher and Social Medicine, 1779-89.

than chance in the first experiment and 5% higher thafaulin, S. & Schegel, A. (1980). Paternal confidence

chance in the second. and paternal investment: a cross-cultural test of a
For these reasons, we believe that the original sociobiological hypothesis. Ethology and

results reported by Christenfeld and Hill (1995) of Sociobiology]l, 301-309.

greater father-child than mother-child resemblance iHdry, S. (1979). Infanticide among Animals: A

young children are most likely incorrect. Review, Classification and Examination of the
Implications for the Reproductive Strategies of
Conclusion FemalesEthology and Sociobiology, 13-40.

i _ Hilgard, E., Atkinson, R. & Atkinson, R. (1971ntro.
We believe that the experimental results presented 1, PsychologyHarcourt, Brace Jovan. 232-233.
by Christenfeld & Hill (1995) are most likely in error. \vcconnell, J. (1962). Memory transfer through
We have attempted on three separate occasions t0 cgnnibalism in Planarians. Neurophys, ,342-8.
reproduce their results, each time with newyock D. & Fujioka, M. (1990). Monogamy and long-
photographic stimuli and new participants. We have (grm pair bonding in vertebrateErends in Ecology
used two separate measures (percentage of correct gnd Evolution, 539-43.

identifications and reaction times for correct \ynn N.. Fernald, L. & Fernald, P. (1969)tro. to
identifications). In all cases, we have seen no evidence PsychologyHoughton Mifflin. 268-269.

whatsoever of the results reported in their paper. In thigiee| J.v. & Weiss. M. (1975). The genetic structure of
paper we report two of our experiments. In addition, 5 tripal population, the Yanomama Indians. XIlI.
we provide a theoretical justification of the outcome of Biodemographic studies.American Journal  of

our experiments. We believe that the evidence Physical Anthropology, 425-51.
presented in this paper casts serious doubt on theyge| M. (1997). Desperately concealing fathers: a

originally published study by Christenfeld and Hill. theory of parent-infant resemblanceAnimal
Behaviour, 53973-981.
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