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Large Number Discrimination in 6-Month-Old Infants

F. Xu and E.S. Spelke

Introduction

(1)  Many animals, including humans, represent the approximate numerosity' of large sets of things
or events. Number discrimination depends on the ratio that distinguishes between two set sizes,
in accordance with Weber's law, both for animals and for humans tested under conditions that
discourage verbal counting. Even when mathematically sophisticated adults are given problems

(5)  involving numbers presented in words (e.g., twenty two plus fifty five) or in Arabic notation
(e.g., 22+455), their performance suggests the existence and use of a representation of
approximate numerosity. These findings suggest a common mechanism for representing
approximate numerosity in animals and humans. How does this mechanism develop in humans?

Two lines of research provide evidence that children come to represent number well before the

(10) onset of verbal counting. First, infants, including newborns, discriminate between sets of two vs.
three entities, and they do this with a variety of displays. Second, infants represent that a single
object joined with a second object results in two objects rather than one or three, and that a
single object removed from a two-object display leaves one object rather than two.

In contrast to the elegant studies of number representations in animals, however, the above

(15) studies have been criticized for failing to control adequately for perceptual features of the
displays that tend to covary with numerosity: differences in contour?, coloring, brightness, and
either the element density® or the total surface area of the display. The few studies that have
controlled strictly for some of these variables have found no evidence that infants respond to the
numerosities of small sets of objects. Although such negative findings do not show that infants

(20) are incapable of forming numerical representations, they suggest that sensitivity to the above-
mentioned continuous variables contributed to the infants' performance in many experiments
designed to assess sensitivity to number.

NPMNI ,NNIOON - numerosity 1
INDD P - contour 2
MmN - density 3
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In light of these findings, the best evidence for number discrimination comes from two sources.
First, experiments using the addition paradigm have compared infants' abilities to add discrete*
numbers of objects to their ability to add continuous quantities such as piles of sand. Although
infants successfully added solid objects with the shape, color and texture of sand piles, they
failed to add true piles, even though the objects and piles represented the same addition problem
from the standpoint of continuous quantities and correlated perceptual variables. Second,
experiments using the number-discrimination paradigm have compared infants' discrimination
of two from three dots to their discrimination of four from six dots of constant size. Although
infants successfully discriminated between the smaller set sizes, they failed to discriminate
between the larger set sizes, even though both discrimination tasks presented the same correlated
perceptual variables differing by the same ratio. Starkey and Cooper argued that these findings
provide evidence for a "subitizing"> mechanism limited to set sizes of three or less.

This argument, however, raises new problems. Most investigators who grant numerical
representations to infants have proposed that infants possess the same sense of approximate
number as do other animals and human adults. In animals and adult humans, however,
discriminability of numerosity is proportional to set size, in accordance with Weber's Law: if
sets of two vs. three elements are discriminable, then sets of four vs. six elements should be
discriminable as well.

Faced with this problem, a number of investigators have proposed that infants' discrimination
between small sets of objects does not reflect the operation of a process for representing
approximate numerosity, but rather a process for keeping track of visible objects. Under many
conditions, adults can attend to three or four objects simultaneously, and the mechanism by
which they do so has been proposed to account for the findings of the above experiments with
infants. According to this view, infants represent objects but not sets with cardinal values®.
Their ability to discriminate displays of one vs. two objects therefore does not depend on
representations of sets with specific numerosities but rather on representations of "an object"
and "an object and another object". Such accounts provide a natural explanation for many
findings: infants fail to discriminate four from six dots because these numerosities exceed

the capacity of their object representations, and they fail to enumerate and add piles of stuff,
because piles fail to meet the conditions of infants' object representations. On the other hand,
object-based attention theories cannot easily explain infants' ability to discriminate two from
three actions, tones, or speech syllables.

The present studies attempted to test directly whether infants represent approximate
numerosities. To ensure that apparent responses to number could not depend on continuous
perceptual variables, our experiments controlled for these variables. To ensure that the
apparent responses to number could not depend on mechanisms of object-based attention, our
experiments required discrimination between numerosities that were too large to be handled
by any mechanism of object-based attention.

PN N T2 - discrete 4

935 DOPPIN 4-3 DY MXIAPO NHANN WN ,DXVP1IIN NP DY NPIDDN DY M THN NDaN - subitizing 5
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Experiment 1

Experiment 1 investigated whether 6-month-old infants can discriminate between displays
of 8 vs. 16 dots that varied in size and position, under conditions that controlled for average
brightness, contour length, display density, element size, and display size.

Method

Farticipants: eight male and eight female full-term infants participated in the study (mean
age 6 months and 4 days, range 5 months and 20 days to 6 months and 15 days).

Design: equal numbers of male and female infants were habituated to displays with 8 or 16
elements. Following habituation, infants were presented with six test trials in which displays
with 8 elements and displays with 16 elements were shown alternately’, in an orthogonally
counterbalanced order.

Stimuli: displays consisted of solid round black dots printed on white paper (see Fig.1). Each set
of six habituation displays consisted of 8 or 16 dots that varied in size and position across trials
within an 18x19 cm display. The less numerous displays therefore had half the element density.
The dot positions varied across displays and were chosen randomly from a matrix. Over the
habituation trials, the average surface area of an individual element was twice as large for the
8-element displays as for the 16-element displays, and so the average size of all the elements in
a display combined, the average brightness of those elements, and the average contour length of
those elements were equated.

For the test displays, element density was equated and equidistant® from the habituation
densities, and display height was equated to the habituation stimuli: therefore the 16-element
displays were twice as wide as the 8-element displays. Moreover, the sizes of individual
elements were equated (1.5 cm in diameter), and therefore the total size, average brightness,
and average amount of contour in the 16-element displays were twice those of the 8-element
displays. Thus, the continuous variables that varied across the two habituation conditions were
equated across the test displays, and vice versa.

Procedure: each infant viewed one habituation display on each trial. Over trials, the infant
viewed all the habituation displays depicting one numerosity in a random order until he or she
met the habituation criterion or until 14 trials were given. After habituation, infants were shown
the six test displays following the same procedure and alternating between the two numerosities.

PNPOY - alternately 7
PNIM-7Y - equidistant 8
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Habituation — OR

Test

Figure 1: Schematic representation of the habituation and test displays of Experiment 1.

Results

During test trials, infants looked longer at the novel numerosity than at the familiar numerosity
(90) (Fig. 2). A 2x2x3 ANOVA examining the effects of habituation condition (8 or 16), test trial type

(old or new number), and test trial pair (1%, 2", or 3*) on looking times revealed a main effect of

test trial type, F(1, 15) =4.722, p < 0.05. There was also a marginal main effect of trial pair

(p = 0.051). There were no other main effects or interactions.

New number
- - x — = Old number

Mean Looking Time (sec.)

0 T T
1 2 3
Trial pair

Figure 2: Mean looking times for the test trials of Experiment 1.
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Discussion

Infants distinguished between 8- and 16-element displays when continuous variables such as
density of the elements and brightness of the displays were controlled. These results suggest
that the "limit of 3" is not a true limit on infants' numerical competence, provided that the ratio
difference between the two numerosities is sufficiently large.

Experiment 2

Experiment 2 investigated whether 6-month-old infants discriminate between large numerosities
when the discrimination ratio is changed to 2:3, a ratio that often yields success when infants are
presented with small numbers (2 vs. 3) but that led to failure with larger numbers (4 vs. 6) in one
experiment. Infants were presented with displays of 8 and 12 elements, using the procedure and
stimulus controls of Experiment 1.

Method

The method was the same as in Experiment 1, except as follows.

Farticipants: sixteen infants participated in the study (mean age 6 months and 0 days; range 5
months and 17 days to 6 months and 15 days).

Stimuli: each habituation display measured 20X19 cm. The test displays had the same
dimensions as in Experiment 1 except for width. The dots were 2 cm in diameter for all test
displays. These values differed equally from those of the 8-dot and 12-dot habituation displays,
as in Experiment 1.

Results

After habituating to 8- or 12-element displays, infants looked about equally at displays with
familiar vs. novel numerosity. There were no significant effects in the analysis.

Discussion

Experiment 2 provided no evidence that infants discriminated between large numerosities when
the difference between the two numerosities was reduced. This finding is consistent with those
of Starkey and Cooper, in which infants failed to discriminate four from six elements.

General Discussion

The present experiments provide evidence that a sense of number exists in human infants by 6
months of age, at least in a crude® form. Infants discriminated between displays that differed

in numerosity, under conditions in which discrimination could not be based on the detection

of perceptual variables such as the amount of contour, average brightness, element density, or
display size. Moreover, infants discriminated between sets that were too large to be represented
by object-based attentional mechanisms.

D) - crude 9
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Because 6-month old infants lack experience with verbal counting or formal arithmetic, our
findings are consistent with the thesis that the number sense develops spontaneously in humans,
as it does in other animals. Because large number discrimination is achieved only when the
difference between the sets to be discriminated is large, our findings are also consistent with
the thesis that the number representations found in human infants depend on a mechanism for
representing approximate but not exact numerosity.

Our findings raise two questions. First, why did infants respond to number in the present study,
with its controls for correlated continuous variables, when they failed to respond to number in
past experiments controlling for a subset of those variables? Second, why did number
discrimination require a 1:2 difference ratio in the present studies, when previous research with
small numbers of objects has shown successful discrimination of 2 vs.3 objects? It is unlikely
that the different discriminability ratio observed in tests with small vs. large numerosities
stems from differences in the displays or methods, because Starkey and Cooper found the same
difference when they tested infants with small and larger sets under very similar conditions.

Although the answers to both questions await further research, we close with a speculation.
When infants are presented with small numbers of objects, events, or sounds, they may attempt
to keep track of each individual through mechanisms of object-based attention or other, similar
devices. In these cases, infants represent each display as a collection of individual entities with
distinct properties rather than as a set with a distinctive cardinality'’. Infants' predisposition to
represent small numbers of objects or events as individuals rather than as a set may account

for their preferential response to continuous perceptual variables in studies of small numbers
discrimination: such variables characterize individual objects whereas numerosity characterizes
the set but not its individual members.

When infants are presented with large numbers of objects, in contrast, their mechanisms for
keeping track of distinct individuals are overwhelmed. Under these conditions, infants may
focus attention not on the individuals but on the collection, apprehending!! properties such as its
global spatial distribution, density, and numerosity. If sensitivity to numerosity requires a 1:2
difference ratio, whereas abilities to track individual objects and events can operate on as many
as three entities simultaneously, then the existence of these two mechanisms would account for
the departure of infants' discrimination performance from Weber's Law.

Our account makes two predictions. First, infants who are trained to respond to numerical
relationships with large sets should transfer their discrimination to other large sets but not to sets
that are small enough for their members to be tracked as individuals. Second, when children first
begin counting, they should relate number words either to representations of individual objects
(those involved in object-based attention) or to representations of large sets (those involved in
approximate number discrimination), but not both. As children learn the meanings of the number
words and the purpose of the counting routine, they may come to bring together these two types
of representation to form a unitary, distinctly human, and language-dependent notion of discrete
number.

mMnd - cardinality 10
01907 - to apprehend 11
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Shedding Light on Insight': Priming’ Bright Ideas

M. Slepian, M. Weisbuch, A. Rutchick, L. Newman, and N. Ambady

Introduction

Many are familiar with the "Aha!" experience that accompanies a solution to a vexing® problem.
After working on a problem to no avail*, an insight may suddenly appear and voila’: problem
solved. Insight is often described as central to creativity and many of history's great ideas are said
to be products of insight. Unsurprisingly, then, a great deal of research has investigated the
cognitive and motivational processes that immediately precede insight and the dispositions and
abilities that support insight. As cognitive processes and dispositions reside within people, insight
has been characterized as the product of cognitive processes relatively insulated from perception.
More generally, creativity is commonly regarded as a prototypically personal process. In contrast
to this account, we examine whether insight can be catalyzed® by cultural artifacts, while
focusing on three domains (spatial, verbal, and mathematical).

A great deal of research has shown that behavior can be automatically activated. In a classic
study, participants subtly exposed to words related to the elderly subsequently walked more
slowly down a hallway after leaving the experiment. In another study, two-word primes separated
by "and" rather than "of" enhanced problem-solving in the Duncker Candle Problem, which
requires separating an object (a box of tacks) into two entities (a box and tacks). Additionally, a
variety of trait, mindset’ and motivational primes influence mental performance and behavior.

In addition to the many experiments that show priming by exposure to words and images, a
growing body of research shows that cultural artifacts — objects imbued with® learned meaning
beyond their utilitarian purpose’ — can produce surprising behavioral effects. For instance,
exposure to artifacts from the business world (briefcases, executive-style pens) induces
individuals to play an economic game more competitively. Also, exposure to the American flag
initiates aggressive behavioral tendencies among regular news watchers. Such effects are thought
to occur via the activation of concepts associated with the object. Similarly, we hypothesize that
cultural artifacts can activate cognitive representations associated with achieving insight and thus
motivate insightful problem-solving.
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To examine this hypothesis, we relied on Plato's ancient yet still popular metaphor for insight: the
shining of light on a previously darkened area of the mind. This metaphor is illustrated by
scholarly descriptions of insight, by language ("shedding light on"), and by the iconic image of
insight: the lightbulb. Such metaphorical descriptions of insight suggest an abstract conceptual
relationship between illumination and insight that may have an experiential origin. The current
research goes beyond previous research by examining how a cultural artifact might prime insight
in general, rather than priming a particular procedure for achieving insight. Study 1 examined if
exposure to a lightbulb activates concepts associated with achieving insight. Studies 2—4
examined if exposure to a lightbulb would enhance performance on spatial, verbal, and
mathematical insight problems.

Study 1

We hypothesized that exposure to an illuminating lightbulb would result in facilitated reaction
times (RTs) to words associated with achieving insight.

Method

Participants
Seventy-three college students (61% female, 39% male) participated in exchange for partial
course credit.

Procedure

Participants were first seated at a computer with instructions for a lexical decision task (LDT). In
this study and in all subsequent studies, participants were told that the study was concerned with
the problem-solving strategies of college students. Immediately before participants began
working on the lexical decision task, the experimenter either turned on a lamp (with an unshaded'
25-W lightbulb) visible to the participant or an overhead fluorescent light, which

stayed on for the remainder of the experiment. After turning on the light, the experimenter
walked out of the room and the participant began the LDT.

The LDT randomly presented 10 words associated with insight (e.g., create, conceive, and
envision), 10 control words (matched for word-length, valence'! and abstractness), and 20
non-words. Participants were asked to indicate as quickly and as accurately as possible if each
stimulus was a word or non-word.

Results

Incorrect responses, responses faster than 200 milliseconds, and responses exceeding personal
average RT by 2.5 standard deviations were excluded. After these exclusions, three individuals
had average RTs that exceeded the grand mean by more than 2.5 standard deviations. These
individuals were excluded from analyses.

N ¥ NV N N1 - unshadea 1
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A 2 (lighting) x 2 (word-type) analysis of variance (ANOVA) was conducted with repeated
measures on the second factor. Participants responded faster to insight words (M = 588 ms) than
control words (M = 614 ms), F(1, 68) =25.30, p < .001 and participants in the lightbulb
condition responded faster (M = 583 ms) than participants in the control condition (M = 619),
F(1, 68) =4.29, p = .042. Compared to participants in the control group, participants exposed to
the lightbulb responded quicker to words that were means to achieve insight, t(68) = 2.90,

p = .005, Cohen's d = 0.70, but not to control words, t(68) = 1.23,p = .22.

Study 2

Study 1 suggested that an illuminated lightbulb activated concepts associated with achieving
insight. Such activation might reasonably promote insightful thought processes; this question was
addressed by Study 2.

We hypothesized that exposure to an illuminating lightbulb would lead participants to solve a
spatial insight problem more often than those exposed to the fluorescent light.

Method

Participants
Seventy-nine college students (61% female, 28% male and 11% unreported) participated in the
study in exchange for monetary reimbursement'?.

Procedure

After finishing a simple non-insight algebra problem, participants received the spatial insight
problem and were informed that they would have 3 minutes to solve it. Fifty-five seconds after
the participant began working on the problem, either the lamp with a visible lightbulb or an
overhead fluorescent light was turned on, based on random assignment, and remained on for the
remainder of the experiment. If participants had not solved the problem after 3 minutes they were
shown the solution. Participants were then asked if they were familiar with the problem or its
solution.

Results

Eight participants solved the insight problem before the experimental manipulation and

four participants had previously encountered the problem. These participants were excluded from
analyses. As predicted, participants exposed to the illuminating lightbulb solved the insight
problem significantly more often (44%) than individuals exposed to fluorescent lighting (22%),
X*(1,N =67)=5.14,p = .024.

An alternative explanation is that the lightbulb emitted'® pleasant or different lighting relative to
the fluorescent light and that the pleasantness or difference in lighting quality influenced the
results. Studies 3a and 3b explore these options.

903 D3N - monetary reimbursement 12
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Study 3a

We hypothesized that (a) exposure to an illuminating lightbulb would enhance performance on a
verbal insight task, and (b) this effect would not depend on mood.

Method

Participants
Thirty-eight college students (63% female, 37% male) participated in exchange for partial
course credit.

Procedure

Immediately before participants began working on a set of verbal insight problems, the
experimenter either turned on a lamp (with a visible lightbulb) or an overhead fluorescent light.
After the experimental manipulation, but before beginning the insight problems, participants
completed a previously established mood measure. They indicated their overall current mood
("How do you feel right now?") on a scale of 1 (very bad) to 9 (very good), and then rated
specific feelings (calm, concerned, content, disappointed, nervous, down, happy, joyful, relaxed,
and tense) from 1 (not at all) to 9 (extremely). The dependent measure was changed from a
spatial insight problem to a verbal insight problem (Remote Associates Test — RAT). The RAT
included 15 triads'* composed of three words. Participants were instructed to generate a word
that formed a compound with the other three words (e.g., "common" is the correct response to
"sense, courtesy, place" and generates the following compounds "common-sense", "common-
courtesy" and "common-place"). Triads were of moderate difficulty and were randomly
presented. Each triad was on screen for 5 seconds, followed by a text box asking participants to
immediately type in their answer (if they did not have one they typed "no").

Results

As predicted, participants exposed to the illuminating lightbulb solved more triads correctly

(M = 4.88) than participants exposed to the overhead fluorescent light

(M =2.86),t(36) =2.37,p = .02, Cohen's d= 0.79. Conversely, there was no significant
difference in overall mood between the two conditions (lightbulb M = 6.10, fluorescent

light M = 6.13),t(36) = 0.21, p = .83. Additionally, there were no significant differences between
the two conditions in average scores of positive feelings (lightbulb M = 5.88, fluorescent light
M =5.86),t(36) = 0.06, p = .95, nor negative feelings (lightbulb

M = 3.32, fluorescent light M = 3.05), t(36) = 0.60, p = .55.

Study 3b

To provide a more controlled test, in Study 3b we equated the experimental and control
conditions on amount and type of light.

Method

Participants
Fifty-seven college students (67% female, 33% male) participated in exchange for partial course
credit.

nvov - triad 14
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Procedure

The procedure was identical to Study 3a, except the mood measure was excluded, and the control
(115) condition was changed. Participants were either exposed to the 25-W lightbulb used in the

previous experiments or were exposed to a shaded 40-W lightbulb. A brighter bulb was used

when shaded to equate the two conditions for ambient light'>. After the light was turned on,

participants completed the RAT.

Results

As predicted, participants exposed to the illuminating lightbulb solved more triads correctly
(120) (M = 6.08) than participants exposed to the shaded bulb (M = 4.60), t(55) = 1.98, p = .05,
Cohen's d = 0.53.

Study 4

Another alternative explanation is that exposure to the lightbulb enhanced problem solving in
general. Study 4 addressed this alternative. We hypothesized that an illuminating lightbulb would
facilitate performance on an insight problem, but not on non-insight problems.

Method

Participants
(125) Sixty-nine college students (64% male, 36% female) participated in exchange for partial course
credit.

Procedure
Immediately before participants began working on a set of mathematical problems, an
experimenter either turned on a lamp (with a visible lightbulb) or an overhead fluorescent light.
The dependent measure in Study 4 consisted of four algebra equations, one of which was an
(130) insight problem. The easiest solution to the three non-insight problems involved a multi-step
process that did not require any non-obvious approaches. Conversely, the insight problem was
easiest to solve in a single step of reinterpretation by recognizing that the terms in the equation
could be reinterpreted in a novel way.

To confirm the insight/non-insight distinction, we identified 16 students who were able to

(135) solve both the insight and non-insight problems. The answers were coded by independent raters
according to the two definitions noted above. All 16 students solved all three non-insight
problems according to the multi-step procedure. Fifteen of 16 students solved the insight problem
in a single step and by recognizing that a term could be reinterpreted in a novel way.

Results

Two participants were excluded from analyses for not attempting to solve the insight problem.
(140) A 2 (lighting) x 2 (problem-type) mixed-model ANOVA was conducted with repeated measures
on the second factor. Participants performed better on non-insight problems (M = 48% correct)
than on the insight problem (M = 18% correct), F(1,65) =16.4,p < .001. Additionally,
participants in the lightbulb condition performed better (M = 37% correct) than participants in
the control condition (M = 24% correct), F(1, 65) = 4.90, p = .03. However, these effects were
(145) qualified by the predicted problem X lighting condition interaction, F(1, 65) = 4.04, p = .049.

12202 NINNN - ambient light 15
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Compared to participants exposed to fluorescent light, those exposed to the illuminating lightbulb
solved the insight problem more often, t(65) = 2.43, p = .018, Cohen's d = 0.60, but did not solve
the non-insight problems more often, t(65) = 0.11, p = .91, see Figure 1.

[0 Non-insight
[ Insight

70 T
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50 T

40 +

30 T
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0
Control Light bulb
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Percent Solved

Figure 1: Mean rates for solving problems in Study 4.

General discussion

The results of four studies suggest that exposure to an illuminating lightbulb primes bright ideas.

(150) These findings add to the growing body of research showing that perception of objects in our
environment can subtly influence our behavior. They demonstrate in particular how visible
symbols can influence the generation of insightful solutions to problems; as participants associate
an illuminating lightbulb with achieving insight, the mere perception of an actual illuminating
lightbulb brought about mental processes that facilitated the insight process.

(155) One of the earliest discussions of the insight process described insight as a "flash of illumination"
that occurred within the individual. Modern research on creative insight has likewise
conceptualized it as highly personal, ultimately based in higher-order thought processes. This
experience of insight, while highly personal, may follow from cultural events and artifacts.
Indeed, the present results show that insight can be facilitated by a cultural artifact — an object

(160) that provides an external "flash of illumination".
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Introduction

Stereotypes frequently affect people's judgments and behaviors. Although stereotypes
can be automatically activated, individuals who are sufficiently motivated can inhibit
stereotype-relevant thoughts through effortful processes. Such suppression' seems to
be effective in the short-term; however, it is hampered® when individuals have to
dedicate cognitive resources to other tasks. When individuals stop consciously trying to
suppress stereotypes, they often experience a rebound of stereotypical thoughts, leading
them to be more strongly influenced by stereotypes than they were prior to suppression.

According to Wegner's theory of ironic processes in mental control, the rebound effect
occurs because two cognitive processes must function simultaneously for suppression to
occur. An automatic monitoring process searches for unwanted thoughts, and a controlled
operating process replaces located thoughts with distracters®. When cognitive resources
are diverted from stereotype suppression, the monitoring process continues to identify
unwanted thoughts, but the operating process does not have the resources to generate
distracters. As a result, stereotypes become more accessible and influential than they were
before suppression, leading to increased stereotyping.

Although the stereotype rebound effect has been demonstrated using different contexts
and target groups, recent research indicates that it may not be inevitable*. For example,
individuals with low-prejudice’ levels may have smaller rebound effects than do high-
prejudice individuals. This pattern may reflect differences in suppression experience.
Whereas low-prejudice individuals are likely to attempt suppression whenever they
realize the possibility of being biased, high-prejudice individuals may attempt suppression
only when motivated by situational or external pressures. Due to this practice, low-
prejudice individuals may develop more efficient operating processes that can maintain
stereotype suppression under higher cognitive loads. Low-prejudice individuals also may
experience less rebound because they have weaker stereotypical associations and/or more
non-stereotypical cognitions available to replace stereotypic thoughts.

The influence of culture

An important, although to date unstudied, variable that may influence stereotype use and
rebound involves the cultural background of the perceiver. In individualist liberal cultures,
which include Western countries such as the U.S., the self is constructed largely on the
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basis of internal attributes, such as traits and values. Because the self is seen as
independent, personal expression and autonomy are highly emphasized. In contrast, in
collectivist more traditional cultures, including East Asian countries such as China, group
harmony and collective goals are valued more than personal beliefs and desires. These
cultural orientations have an important influence on cognition, motivation, and emotion.
For example, collectivists are less likely than individualists to experience the fundamental
attribution error; they also are more accurate at detecting covariation® between objects and
contexts and pay more attention to other people's emotions.

Because collectivist cultures strongly emphasize the importance of group harmony,
people in those cultures are likely to have a great deal of experience suppressing beliefs
and desires that conflict with those of others. This experience may increase their ability to
regulate unwanted thoughts, shifting it from a resource-intensive controlled process to a
less effortful, potentially automatic process. Applying this finding to stereotype
suppression, collectivists may be able to inhibit stereotypes under greater cognitive loads
or for longer periods of time. As a result, collectivists may be less likely to experience the
stereotype rebound effect compared to individualists, who have less suppression
experience.

To test this hypothesis, we compared stereotype suppression and rebound across
participants from the U.S. and mainland China. Using Macrae et al.'s paradigm,
participants wrote two stories about targets from a stereotyped group. Half of the
participants received suppression instructions for their first story, and half did not. No one
received them for the second story. Stereotype rebound was assessed by examining
changes in stereotype use in the second story.

We selected gay men as our target group for two reasons. First, the target group needed to
exist in both the U.S. and China, which eliminated many common targets, such as ethnic
minority groups. Second, the group needed to be associated with similar stereotypes in
both countries.

We hypothesized that both U.S. and Chinese participants would avoid stereotypes when
instructed to do so; specifically, we predicted that participants in the suppression
condition would use fewer stereotypic words in their first stories than would participants
in the control condition. However, we predicted that cultural differences would emerge in
the second story, with U.S., but not Chinese, participants showing the stereotype rebound
effect after being distracted from their initial suppression efforts. Consistent with other
research, we expected low-prejudice individuals in both cultures to show weaker rebound
effects.

Finally, although we believe that cultural differences in the stereotype rebound effect are
likely to reflect differences in suppression ability based on collectivists' extensive practice
inhibiting unwanted thoughts and behaviors, there are other potential explanations. Most

NOMWN NNV - covariation 6
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notably, one could argue that collectivists may be more motivated than individualists to
obey authority figures, such as the experimenter, and therefore may work harder to

(70) achieve and maintain stereotype suppression. To address this alternative explanation, we
included a stereotype-irrelevant production measure to examine whether participants from
China worked harder than participants from the U.S. to comply with the experimenter's
instructions.

Method
Participants

Sixty-six U.S. students (14 men, 52 women) and sixty-nine Chinese students (30 men, 39

(75) women) participated in this study. The majority (84.4%) of U.S. participants
self-identified as White. The vast majority (93.7%) of Chinese participants self-identified
as Han, the major ethnic group in China.

Procedure

Participants were recruited for a study about the effects of personality on creativity. They
were told that participation would involve completing various written creativity tasks.

(80) First, participants completed a writing task (Story 1) to assess stereotype use. They were
given 8 minutes to compose an approximately half-page story about a typical day in a
man's life based on the statement, "He is 26 years old and has a boyfriend." Participants
were given a list containing eight words related to cross-cultural stereotypes for gay men
(e.g., well-groomed’) and eight non-stereotypical words (e.g., practical) that were

(85) matched in valence?® to the stereotypical words. They were told that they should use some
words from the list in their story, but they did not need to use all of them. Participants
were randomly assigned to either the suppression or control condition. Participants in the
suppression condition were instructed to avoid using stereotypes in their story.
Participants in the control condition were not given any instructions related to stereotypes.

(90) Participants then completed two short tasks that lasted a total of 5 minutes. The purpose
of these tasks was to distract participants in the suppression condition from their
inhibition attempts. One of the tasks was used as an indirect measure of the effort
participants put into following the experimenter's directions. Specifically, participants
completed a production task in which they were instructed to list as many uses for a paper

(95) clip as possible in a short period of time. The number of ideas they listed in the short time
frame would provide an indication of how hard they were working to follow instructions.

After finishing those tasks, participants were given a second measure of stereotype use.
They were asked to write another story (Story 2) about a second man based on the
statement, "He is 28 years old and has a boyfriend." Participants were given a second

(100) word list with eight stereotypical and eight non-stereotypical words, different from the
words used in the first list, and told that they should use some, although not necessarily
all, of the words in their story. Regardless of condition, no suppression instructions were
given for the second story.

navn - well-groomed 7
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Finally, the participants completed a set of "Personality Questionnaires." They completed
Herek’s 10-item Attitudes toward Gay Men scale to assess explicit prejudice against gay
men. To assess cultural values, they completed Singelis et al.’s 32-item measure, which is
comprised of two dimensions — value (individualism vs. collectivism) and orientation
(horizontal vs. vertical). The possible combinations of these dimensions result in four
sub-scales: 1. Horizontal Individualism (HI) characterized by: independent self-construal®
and egalitarian'® view of social relationships, 2. Vertical Individualism (VI) characterized
by: independent self-construal and hierarchical view of relationships, 3. Horizontal
Collectivism (HC) characterized by: interdependent self-construal and egalitarian view of
social relationships, and 4. Vertical Collectivism (VC) characterized by: interdependent
self-construal and hierarchical view of relationships. Ratings for both the prejudice and
cultural measures were made on 7-point scales, anchored by strongly disagree (1) and
strongly agree (7). Finally, participants completed demographic questions.

Results
Cultural values

To verify that U.S. and Chinese participants varied in terms of cultural values, we
examined their scores on the Singelis et al. measure. We conducted a 2 (Country)

X 2 (Value) x 2 (Orientation) analysis of variance (ANOVA), with country as a between-
participant factor and value and orientation as within-participant factors. The analysis
revealed the predicted differences in cultural values and orientation, although the
magnitude of the differences was relatively small. As expected, U.S. participants were
higher than Chinese participants on individualism, whereas Chinese participants were
higher than U.S. participants on collectivism. In addition, U.S. participants were higher
than Chinese participants on horizontal orientation, whereas Chinese participants were
higher than U.S. participants on vertical orientation. Finally, a marginally significant
three-way interaction indicated that U.S. participants were significantly higher than
Chinese participants on HI, and Chinese participants were significantly higher than U.S.
participants on VC, but scores on VI and HC did not differ significantly across cultures.
Thus, levels of HI and VC appear to be the primary cultural difference (measured by this
scale) between the U.S. and Chinese participants.

Instructions manipulation check

To confirm that the suppression instructions were effective, we conducted a 2 (Condition)
X 2 (Country) ANOVA on the Story 1 data. The analysis verified that participants who
received suppression instructions used fewer stereotypes than did participants in the
control condition. We did not find a main effect of country of participant or an interaction
between country and condition. Thus, the suppression instructions were equally effective
at reducing stereotype use across the two cultures.

Stereotype rebound

To test our main hypotheses, we conducted a 2 (Country) x 2 (Condition) X 2
(Time: Story 1, Story 2) x Prejudice (continuous variable) analysis.

NNy 171N - self-construal 9
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(140) Our central hypothesis was that the stereotype rebound effect would be stronger in U.S.
than Chinese participants; in other words, U.S. participants in the suppression condition
would increase stereotype use over time, but Chinese participants in the suppression
condition would not. The analysis revealed an overall effect for condition, such that
participants in the suppression condition used fewer stereotypes than did participants in

(145) the control condition. However, that effect was qualified by the predicted Country x
Condition x Time interaction. U.S. participants in the suppression condition showed a
rebound effect, using more stereotypes in Story 2 than in Story 1; in contrast, Chinese
participants in the suppression condition did not show a significant change in stereotype
use over time. As expected, there were no changes in stereotype use across the two stories

(150) in the control condition for participants from either country. Contrary to predictions, level
of prejudice against gay individuals had no significant effect on stereotype rebound.

Relationships with cultural values

To determine whether these results could be explained as a function of individualist or
collectivist cultural values, we examined the correlations between all four cultural sub-
scales, Time 1 stereotype use, Time 2 stereotype use, and the difference between Time 1

(155) and Time 2 stereotype use (i.e., the potential rebound effect) in the suppression condition.
The only significant correlation between any of the subscales and stereotype measures,
either for the sample as a whole or for either cultural group separately, was an unexpected
positive correlation between HC and stereotype use at Time 1 for U.S. participants. Thus,
the cultural values of HI, VI, HC, and VC do not appear to account for differences

(160) between U.S. and Chinese participants in the stereotype rebound effect.

Production task

There were no significant differences between the number of uses for a paper clip listed
by Chinese and U.S. participants in the suppression condition.

Discussion

The study provides initial evidence that the stereotype rebound effect may not be a
universal phenomenon. Consistent with previous research, U.S. participants who were

(165) instructed to suppress stereotypes about gay men successfully reduced their stereotype
use. However, after being distracted from their suppression efforts, they showed a
rebound of increased stereotype use. In contrast, Chinese participants showed a different
pattern. Not only did the Chinese participants successfully inhibit stereotypes about gay
men when initially instructed to do so, they were able to maintain that suppression over

(170) time. Thus, the stereotype rebound effect may be, at least to some extent, culturally
bounded.

We believe that this difference may reflect the Chinese participants' previous experience

with suppressing unwanted thoughts to maintain group harmony in their collectivist

culture. If suppression efforts become increasingly automatic with repeated practice,
(175) collectivists may be able to maintain thought suppression for longer periods of time



(180)

(185)

(190)

(195)

(200)

(205)

(210)
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and/or with lower levels of cognitive resources compared to individualists. The strength
of this explanation is bolstered!! by the lack of support for an alternative explanation,
specifically that Chinese participants were more motivated to comply with the
experimenter's directions.

Cultural orientation versus nationality

Even though the differences in stereotype rebound between U.S. and Chinese participants
found in this research are highly consistent with the concepts of individualism and
collectivism, stereotype use was not consistently associated with self-rated cultural
values. Thus, our assumption that our results reflect differences in cultural orientation
remains unconfirmed.

The fact that nationality, but not measured cultural values, predicted stereotype rebound
in this research may reflect more general difficulties in using self-report measures of
cultural values in cross-national research. Heine and colleagues argue that, when
completing such measures, people compare themselves with individuals and standards in
their own culture; for example, an American may believe that she values family strongly
in comparison to other Americans. Such comparison standards can suppress actual
between-culture differences and reduce observed relationships between cultural values
and psychological processes. In a similar vein, Oyserman et al. argue that the use of rating
scales assumes that cultural values are explicit, accessible, and able to be articulated by
participants; however, in reality, they are likely to reflect deeply entrenched, implicit
values and practices. Consistent with these arguments, the differences found in self-
reported cultural values between U.S. and Chinese participants were small in magnitude,
suggesting that our measures may not have been sensitive enough to capture the
distinctive values and orientations associated with being socialized in the U.S. versus
China. Thus, until better measures for assessing cultural orientation are developed, we
must continue to infer cultural values from more objective and quantifiable variables,
such as nationality.

Prejudice level and the stereotype rebound effect

Unexpectedly, the present study did not replicate previous research showing that low-
prejudice individuals show weaker stereotype rebound effects than do high-prejudice
individual. One potential explanation for the lack of association involves the fact that we
provided participants with lists of stereotypical and non-stereotypical words to use in their
stories. It may be the case that those lists constrained participants' stories enough to
preclude significant individual differences. Other potential explanations relate to cultural
norms. Previous research showing that prejudice affects stereotype rebound has involved
participants from the U.S. Although the interactions were not significant, it is notable that
the current research found evidence of weak correlations between stereotype use and
prejudice level for U.S. participants but not for Chinese participants. Given that
collectivists often prefer indirect communication and "reading between the lines", this

N> - to bolster 11
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pattern may suggest that high-prejudice Chinese participants expressed bias against gay
men through more subtle aspects of their stories. Alternatively, research has shown that

(215) negative views of gay men are more common and socially acceptable in China than in the
U.S. Due to this difference even low-prejudice Chinese individuals may have felt
comfortable using stereotypes in their stories, thus reducing correlations with prejudice.
More research is needed to develop a better understanding of the relationships between
prejudice, stereotype use, and stereotype rebound, and the ways those relationships may

(220) vary across cultural contexts. Another interesting direction for future research is to study
this phenomenon in bicultural individuals (e.g., Asians living in North America).



N'1712'DO1 0MYTHN D'DDPIL N1AN * 6 NIDINNT7 N1'NA]

MONRYN

DONDNN DIPNRA 1I9DN DN DD NONY HID 9N1P2 NNIRNND NIWNN DN NNAD ¥ 2D 1Y
M2wnn oM1a 3 PI9Y TYPNY pona

714 7MY NIOMIND ,DXDVINIVDN DY PN MY 0M 1N .1

0NN MY DV NIANVHN ONDWYS (1)

stereotype rebound-mn NY/MN S¥ NYOMOLIND  (2)

(operating process) N2 NI DY NI NYNAN  (3)

(monitoring process) MVNN NN DY NIV TWNND DIPYADN DOARWN 1IN (4)

-9 9y 24-16 mvwn .2

DN TINI PDLINP DN DY DXAXNI P DIDVINIVD NI T Y»HON N (1)

MMTPN MYTN NNI DY NYTN DN NNY ¥ stereotype rebound XY OIPNHN DINYYI  (2)
DOPT2IN DV

19VNN NXIAP OY MIINN NTHRD NNYP DIDVINIVD RITY VPN NN (3)
PON DYONMNN DXPOVINIVDNY

stereotype rebound D¢ NYOINN NN XNIIN MINWN NINONN XND  (4)

DN stereotype rebound 1MNS 1179 NPVDIDLPNP MNIAIN N 46-38 MM 13Dy .3
- YN NNV

TNYNA DPYITH DOPYVLIRND DIWPN (1)

DXPVINIVD MINIPN NN TPNXIAP PN DY WD (2)
DMYOIN-P DDTIN YOWLY NV DOPIIPN PONI DTN NDXON  (3)
DNVYIAY 72T NXID NINSD MIAVNN NT  (4)




N'1712'DO1 0MYTHN D'DDPIL N1AN * 6 NIDINNT7 N1'NA]

NXIIAP 2792 N0 MYAPIN PV PADY MNIIN INDND DN DDOVININ DON .4
NN 2T NN NIYYND )Y IPNNT MIYYID 11 YIYIN NXNDI 71P0 1PN suppression-1
1(73-65 MMY) POY

2 DV N DVIN
D291 790N D290 190N
NPOVINIVD NPVINIVD
PUNI NYHD Y NDD NUNI VDD NIY MDD
4 DOVIN ) DVIn
D291 90N D991 190N
NPVINIVD NPPLINIVD
NUNI NDD  NIY NDD NUNI MDY MO
D BRIV
. DN IN
NOWIN (1)
1 Dwan (2)
YOVIn  (3)

TV (4)




N'1712'DO1 0MYTHN D'DDPIL N1AN * 6 NIDINNT7 N1'NA]

DYOM DORINN MY DINY .5
DY) 17PN DY DONIDPDININ 299 DXPLINILDN DX 1P N N¥IN
JPSPOVINIODY 7PV WO W MIT) NPINND VNI 1IN MIIAP 2 N¥NN

J7-74 Mmya D»aIMNTH DININ DY NPT OINNNRD TN DIVXIN NN N NXSIN
J7-T4 Mymwa 0»9MINTN OINMN DY MPTAOINNND TOWN DIV NN 2 N3O

PIADN IPON ; PADNION (1)
920102 NYY 5 PADN PN (2)
20N IPON ; PADNY WY (3)

92012 NWY ; PADND WY (4)

7103-97 MMV DNIP MIAPY INYNNY 12120 THINNTIND NIONON N .6

127 NN YOWIN NWN NN ,DONDN MY NN P MPT S5 P wvdny pvon (1)
NYNIN NN NI

NDNT NIPDN GPINT YN DNDN MY MNY DD MDY PNV viddwin  (2)

PIOIN MNXNTN DOYNND DOPTIIO DN DDY DXNDDN MY P YNV DLV XN (3)
NYN NDDD MM

MNYN DX PLPNY N2DY NNIVWIT DODMIN DI WNNYND NN PRY NYNIND DPOND (4)
NONN MNYNI

199NN DYNNY MNWN 71PN DONIN DHNWVHIN ION .7

T (1)
MSLVNN - (2)
NPT (3)

NI (4)

HC-y VI mn>10a nyiaann pa pnam D720 R8N XOY NT2YY 9913 92200 12000 In - .8
(129 nw)

NN NV DONIDPDINN 29D MTRY NONRY INND DPMIAIND DXV )ONY "D (1)
MININN

TAND NPNNDNY NPDIDD MNIIN DY DIMAND DYIIWN 1DON MNNDN  (2)

TPSVMNN NNMN DY 02191 DXIAVP DXTTIN WON MNNDN (3)

TN THD N DPMIAIN DIIWI DHYIN DI P NN (4)

D»MAINN DXV MNNID PA IMYNWYN WP NN NOY TI DY 10M MNRND DX XIP PN .9
-V 7o YN nnn (160-158 mmy) »onn mnwnin pad

IDYTPN MIYTN DNID DINYP INNNDY ITTOIY DOPMIINND DXIIVN 2 NN MNHINT - (1)
stereotype rebound-n NYND NTNN NNYPN

DNIND P2 DD TIND AN DI D¥NINN 0N DPMIAIND DI DODTINY YOI NN (2)
stereotype rebound-1 DMWY

IPNNIIDNNYIY DIMINDT P DINIT DIONIDPDINIT 2903 DIDVINIVDIY YOI XN (3)

NONN MNWHNI DININDD P2 D TAND 29DNN 920NN DOWIY T2 DY NNTHD MNINT  (4)




N'1712'DO1 0MYTHN D'DDPIL N1AN * 6 NIDINNT7 N1'NA]

DOV OPN DPMIAIN DY NTTHD DN WNHNYAY MNNIDNY 1INV DNV IINNA 2IanD .10
(199-197 mmv) o»7

Nya P70 DY DINMH DTIPIY T2 5730 MYLN NN PIA0ND ,201-185 mmw >0 Dy
D29V MNNHDY 791 97N MYV NN PADNID ), 0w MAIN2 DN PIORYD NN
DNNY MIPTONINYD TINNIND ,NPNIANT 17897 DY DY 920N10D DINIONN DIN

1M N ;I ND (1)
1M ND (2)
1M ND ;I (3)

1Y (4)

2 stereotype rebound-1 NYNN NN INYNID INIVNY TWNN IPNNIY NNND PID Yyopn 29 Dy .11
IPNN1A LAPNIY STIN N MNP P2 HTANN ONPIINN P 2"NINT DPNY DD
5251 pNONN

DMIIN PNV OV YAV NN ; - PR (1)

720 MNIND DOXIDPDINN T DDVINIVD DY ML ; -IN P (2)
0»NN NID2 NVOYN MIIND NPVNMNPI ; -0 T (3)

NXIID MAIND DNNIT ; -IN T (4)

:PN219°092 NPHYIN DIMWT 110 DY) YOPN TR0 DY 14-12 MONRY by 1y
1stereotype rebound-n NYAIND NP2 NNITN XD PN0 MYNNIN ION .12

primacy effect (1)
availability heuristic ~ (2)
confirmation bias  (3)
white-bear phenomenon  (4)

,36-35 mmwa 10vnn (fundamental attribution error) ”1N>©>02N ©INMN MYL” HWINNH NN .13
NHMNN VIPY Nya DI IN DPYN PRYNY 1YIY 1ON»NNA (Ross) D11 yav
oV

YINYN 3 OO (1)
XY ; OONN (2)
DINN 5 DM (3)
DINN 3 OONON (4)

1DY9VINIVD NDY NIVONNDT NYNN NPN PNY MYNHNIN WX .14

illusory correlation (1)
outgroup homogeneity  (2)
subcategorization  (3)
social facilitation  (4)




6 NIDINN7 NN ®

DYNND

111121 Ma1wn nnan

PN MLV NPPVYLIVYDL NIIM YT - X |7'7Tl

ao0n
27|26 (25|24 (23(22(21|20(19 (18|17 (16 (15 (14 (13 |12|11|10| 9 (8 |7 |6 (5 |4 |3 | 2 | 1 o
n7NwUN
nivnn
4120811121314 14|412183|3/32(3[21[1124[3/1|2[1/83|4]
MIPIN NIWNn 190D
N7NUN
TN 9N DY) DOIMD P MINIAPN NV DOPTIINY PPN DINNND PN IPIND WHRNWD 12 Y0D0VDN MIIIN
DN DTHY €N TIIWYD 7PN IPIND DY .(MXIAPD DIPTIIN DY INYPIN g
0 NI PMIYYN DX PITID YTI 302’999 DY PIIYYN NPYTID DIPIADN DN MNVI NN IPTIIY DVPIND
DMV DYVDIVNP NY MYSNNI YA YD 79932 DN DXPYY 0I30Y PA DTANN DN PITAD TIN =
SV DI DIPNDY IPNNT NIYYND YTIN 71PN N1DPDN "1PPD) DPAR” YT> DY T2 NPND NYY NXNIY VPINTD
ANV PPIY DY MOIWVNN DN DON Y 101 PN DY 1DV PN DV DX TIVIY DY2 MNNDIND e
21712091 DY TN owopv ian -1 |7'7Tl
1719
190N
13(12|11/10|9 |8 |7 |6 |5 |4 3|21 | -
nivnn
3l23 (v 1jalrj2i1 11|32 0
29
avon
1312(11(10/9 |8 |7 |6 |5 |4 |3 |2 1| .
nivnn
3l1lalsl2al2l2lal1]alalo|m2Y™
nlNIn
3719
avon
14/13/12(11/10| 9 |8 |7 |6 |54 |3 |21 | ..
nmivnn
4184182241 424|2|3| "




'015 DYI NNSWN DY

CJ

A NDIYNYZI NI'NAYT 'YX TDID
NATIONAL INSTITUTE FOR TESTING & EVALUATION

Nil gaal adcu 441 e

9
o
z
o
9
=
2
E1
m
@
2
[}
E
S
3
I
@
| =
H
@

B 1T ON il ol asall (g laall 5 <0
|| | | | | | | | 200 OL® 7XI7W'1 NIKLVL'DIAMIIRD 77U |TIO'D
QOO PCPOOOOO®O®®
o)l cJoloJoJoJololollololoJoJololole) np'UOlUUOJ ANl YT - KR |7'7n
QOO OPOOLLOOOO®
O PEPEPEEOG| |PEEPE®®® 7NN NIv'Yl
D PO ODPO PCPOOOOOLO®
OO BBOEOETOLZTOLHOHO® 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
OEEO®EO®EOEEOEEO®EO®® ©EEEE®EO®®®® DD DODDDDODDDDDDODDODDODDODDDDODDDD
ODDODDDDODDDDDODD| OO ODODOD@ DD DOODDODODOODDOOODOOODOOO®
SJOIOISISISISIOIOISIOISIGIOIOISIOISIOIOIOI©)
OOV LPCOOOOO®LO® DDLDDODODDODLDDOLDOODDODOOLOLOOOLOOLOLO®®
|
23 24 25 26 27
| DODDDD
[GlOIGISIO)
| DDDDD
KN LANGUAGE now OOO®DD
|
BOOKLETNo. D mnain‘on ADDRESS Cc namo

DIPNNN NP NIZNYT NN NN 1IN
DT NIIWN QT 78 NINND IT'Y 7V (30-28 NIZXY)

-~

NnI7RY
nnaIT7

SAMPLE
QUESTIONS

D D

ON©)
@ ®

NINTN NTIVN 19001 N/INDYY DTRN IR DT NR'NN] N/AWYRD 110 R

,NINN D'YOJ7 IR IT NN Y'ONT7 IR 7'NMYN7 X7 N/ANNN IR ,DINd .2
YR R72,0I00 D770 IR D712 ,0TNT77 IR JYNHOKR 7021 NIX 702

IIMINN7 IDNNT,N0D 2NDA NX [I'Y2 IN1|'I\

0T NRIYN 9T YR DYIDIN N/I7Y

.NDYN7I NIPNAT7 '¥INN 720NN ANd21

TIRN nn'mn

N7D DUJ




DM7ND N7

128 N7NW 7Y [ND 11y

NAIYNN DX 2IND7 'R

LANLU 8T UTL 441 1L
Nl LCUuIT XU vUuAITY

N7 1777 12yn 28 N7RWY

129 N7NW 7Y |ND DY

NIYNN NN 2ND7 I'N

LANLU 62 ArTL 411U

Nil 4LCUIT NU UL @ITU

N7 1777 72yn 29 nN7RWYT7

:30 N7RY 7Y [ND 1Y

NAIYNN DX 2IND7 'R

LANLU OE drTL 411U
Nil LCUIT XU UUAITY

N7 1777 12yN 30 N7RY7

7272 'TYWN WIN'WY
FOR OFFICE USE ONLY




NAME A i =Yy sl o) /1079 DWI ANDWD DY

o |
1.D. No. B Ly 43, /1T 'ON

FTTITTITI]] pooocoss

OO OODOOO® PCPOOOOOOO®

DO OO DODDOD| PODOODODDODDD

OO PCOOOOOOO®

DO OO POOOOIOIOO®

D PO PCPOOOOHLO®D®

OO OOEOEOE PEOETOETOEZTEO®O®®

OEOEOEOEEOEEE®E® EEE®EO®E®E®®®

DDODDDDDODDOD| OO DD

DOOOOOOO® PCOOOO®O®®®

|

|

|

&b NN LANGUAGE ) now

3,/ M2 ‘on

v
oS

D

BOOKLET No.

arw NDIYNY7I NII'NAY 'YX TOIN
NATIQNAL INSTITUTE FORTESTING & EVALUATION

("""&"‘“ il Sl S il SA

7X7Y'1 NIRL'DIANIIRDN 77U |TIO'D

Ol gadl 7 M2IMD

70 Man -2 77N

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

secTioN 6 28 / 71

b © d
P @@
®©
©®®
OO®
OO®
OO ®(Jd

OO®J
OO

waeONONONONONONORONONONONONORONONONONONONO

SECTION 7 2/ 77D

\J

3 3 3
2 2 2
Q Q Q
& & &
& = g
= = Blo@e® @ E
3 3 Slo@e® S 3
Q Q oo et Q
& & Jo@we® S &
5 = sloeee s =
o 5 2 Sloee® S =
3 @ o 2loE@®® o @
= © © 2Po@e@® © ©
a ~ ~ rlo@e® ~ ~
a |¢ © clo@e® © ©
= e © LIOE®®® © ©
a A | F = To@e® = =
: E clo@e® oslo@®® clo@e® 2 o
vMo@e® vNoee® vMo@e® N w
A [floeee rloee® rlo@e® = =
oo 6 |cleeee clo@e® clo@e® o S
OOOO 9 slo@e® slo@e® slo@e® ) o
aﬁ%ﬂ% nge@@® 0[?[CRRO g |=OOOO 4= al®
2 g2 I Lreeee L|rloeee t|rloeee k|- L~
Egg%g ~O|clcees Slcoeee| el e N
-R ?3 Eim@@@@ im@@@@ lm@@@@ i i
- e@@e| |TeP@d| q||loeeo| « 10
- |rlo@ee Zloloeee 2lclceoes| 2 -
START HERE [ND 7NN g [ CIOIOXO) g VCIOIOISO) g aAEO©®® g f—z
e i|l-locees i|-loees i|l-loees & if-loeec

®C ococococococoo J

FOR OFFICE USE J_;S.U Al mwn winney

o

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

SECTION 8 |28 / 710

AT I77 'R0 2ANDY7 'R
L .
DO NOT WRITE TO THE RIGHT OF THIS LINE






