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Abstract
Objective—Previous research has shown that students overestimate the drinking of their peers, and
that perceived norms are strongly associated with drinking behavior. Explanations for these findings
have been based largely on cross-sectional data, precluding the ability to evaluate the stability of
normative misperceptions or to disentangle the direction of influence between perceived norms and
drinking. The present research was designed to evaluate (1) the stability of normative misperceptions
and (2) temporal precedence of perceived norms and drinking.

Method—Participants were college students (N = 164; 94 women) who completed assessments of
perceived norms and reported behavior for drinking frequency and weekly quantity. Most participants
(68%) completed the same measures again two months later.

Results—Results indicated large and stable overestimations of peer drinking for frequency and
weekly quantity. Results also showed that for weekly quantity, perceived norms predicted later
drinking, but drinking also predicted later perceived norms. Results for frequency revealed perceived
norms predicted later drinking, but drinking did not predict later perceived norms.

Conclusion—These findings underscore the importance of longitudinal designs in evaluating
normative influences on drinking. The present findings suggest that normative misperceptions are
stable, at least over a relatively short time period. Findings support a mutual influence model of the
relationship between perceived norms and drinking quantity but are more strongly associated with
conformity explanations for the relationship between perceived norms and drinking frequency.
Results are discussed in terms of implications for prevention interventions.

Descriptive social norms have been pervasively incorporated in adolescent and college student
alcohol interventions based on two key relationships; (1) perceived norms are typically higher
than actual norms, and (2) perceived norms are positively correlated with drinking. With few
exceptions (Marks et al 1992; Read el al., 2005), most studies have been cross-sectional or
have examined only how perceived norms are associated with later drinking, rather than how
drinking relates to later perceived norms (Kahler et al., 2003; Larimer et al., 2004; Read el al.,
2002). The present research was designed to evaluate the stability of normative misperceptions,
perceived norms, and drinking. In addition, the ability of perceived norms to predict future
drinking is compared with the ability of drinking to predict future perceived norms.
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As a general term, “social norm” usually refers to what is considered to be normal within a
given population of people. Terminology used in empirical investigations related to social
norms is discordant and varied but can perhaps best be understood by considering two
dimensions: injunctive versus descriptive norms and perceived versus actual norms. The
“injunctive versus descriptive” distinction was suggested by Cialdini and colleagues (1990).
“Injunctive norms” refer to the extent to which some population approves or disapproves of a
given behavior. “Descriptive norms” refer to the frequency or quantity of a given behavior
within some population. The present research focuses on descriptive norms. The “perceived
versus actual” distinction is important because people often do not know the extent to which
others approve, disapprove, or engage in a particular behavior. It is usually the perception of
others’ attitudes or behaviors that is directly influential on the individual rather than others’
actual attitudes or behaviors (Lewin, 1943).

Past research has shown that college students overestimate the prevalence of peers’ drinking
(Borsari and Carey, 2003). Moreover, the magnitude of overestimation is associated with more
problematic drinking (Baer and Carney, 1993; Baer et al 1991; Lewis and Neighbors. 2004;
Perkins and Berkowitz, 1986). Perceived approval and prevalence of peer drinking is associated
with one’s own drinking (Borsari and Carey, 2001; Lewis and Neighbors, 2004; Perkins,
2002; Prentice and Miller, 1993). It is clear from previous studies that perceived norms and
behaviors go hand in hand: the reason for this, however, is less clear. Several explanations have
been offered regarding normative misperceptions, including pluralistic ignorance (Miller and
Prentice, 1996; Prentice and Miller, 1993), false consensus (Ross et al., 1977; Marks and Miller,
1987), and false uniqueness (Suls et al., 1988). The temporal relationship between perceived
norms and drinking remains unclear.

In theory, perceived norms about drinking will influence people’s behavior to the extent that
they are motivated to be seen as similar to the group. If individuals are afraid to be viewed as
deviants, they will behave in accordance with what they believe the group norm to be. These
ideas are supported by classic research on conformity (Asch, 1951; Deutsch and Gerard,
1955; Sherif, 1936), as well as by a host of literature related to social comparison theory
(Festinger, 1954), social impact theory (Latane, 1981), and social identity and self-
categorization theories (Tajfel and Turner, 1986; Turner et al., 1987). Empirical support for
the notion that perceived norms temporally precede drinking can be derived indirectly from
intervention studies incorporating normative feedback. Perceived norms are experimentally
manipulated by providing feedback that highlights the discrepancies between one’s own
drinking, one’s perceptions of peer drinking, and peers’ actual drinking. A number of studies
have found provision of normative feedback to result in drinking reductions (Agostinelli et al.,
1995; Collins et al., 2002; Walters and Neighbors, 2005; Walters et al., 2000). Other studies
have shown that reductions in perceived norms mediate drinking reductions (Borsari and
Carey, 2000; Mattern and Neighbors, 2004; Neighbors et al., in press).

In contrast to the notion that perceived norms temporally precede drinking, at least two
phenomena—projection and social selection—suggest the opposite. Students may base their
estimates of others’ drinking on their own behavior This idea is consistent with false consensus
(Marks and Miller, 1987; Ross et al., 1977) and false uniqueness (Suls et al., 1988) effects. An
alternative is that heavier drinkers may choose to associate with heavier-drinking peers, which
may influence both their perceived norms and subsequent drinking. Previous research suggests
that social or peer selection has a clear impact on student drinking (Bullers et al., 2001; Kahler
et al., 2003; Read et al., 2005).

In sum, previous research and theory suggest three possibilities: perceived norms will be better
predictors of later drinking, drinking will be a better predictor of later perceived norms, or both
will be equally predictive of the other. The present study was designed to examine mean
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differences in, and correlations between, perceived and actual drinking norms among college
students over time.

Method
Participants

Participants were undergraduate psychology students (N = 164; 94 women, 69 men, 1 not
reported) at a medium-sized Midwestern university. The majority of participants were
freshmen (46%) and sophomores (33%), and the average (SD) age was 19.94 (2.72) years. The
sample was 92% white; the remaining 8% consisted of Native American, black, Asian, and
other ethnicities. The majority of participants (92%) did not belong to a sorority or fraternity,
and just over half (52%) lived in residence halls or dorm rooms. In exchange for participating,
students received extra credit in their coursework. The majority of students (84%) reported
some drinking at either Time 1 (T1) or Time 2 (T2). With respect to drinking frequency, about
half of the students (54.3% at T1; 54.5% at T2) reported drinking two or three times per month
or less; most of the remaining students reported drinking between one and four times per week
(44.5% at T1; 42.9% at T2). Regarding drinking quantity, about half of the students (53.7% at
T1; 54.5% at T2) reported drinking six drinks per week or less; most of the remaining students
reported drinking 7-30 drinks per week (41.5% at T1; 43.8% at T2).

Procedure
After providing informed consent, participants completed questionnaires that included
measures of perceived norms and drinking behavior, in addition to other measures unrelated
to this article. Participants were instructed to respond honestly and were reminded that answers
would remain anonymous. Two months later, participants returned to the lab and completed
the same series of questions. A time interval of 2 months was chosen for two reasons. First, a
long-term aim of this research is to better understand the application of feedback to correct
normative misperceptions in prevention strategies, and a majority of studies evaluating these
intervention approaches have utilized follow-up assessments using similar time periods (e.g.,
6 weeks; Agostinelli et al., 1995; Borsari and Carey, 2000; Collins et al., 2002; Walters,
2000; Walters et al., 2000). Second, 2 months fit the timeframe of the study, the intention of
which was completion within one semester. All procedures were reviewed and approved by
the University’s committee for the protection of human subjects.

Measures
Alcohol consumption—Frequency and quantity of alcohol consumption were assessed
using a modified version of the Daily Drinking Questionnaire (DDQ; Collins et al., 1985). To
assess frequency, participants were asked, “How many days of the week did you drink alcohol
during the past month?” Response options, scored in occasions per week, were “I do not drink
at all” (0), “about once a month” (0.25), “two to three times a month” (0.625), “once or twice
a week” (1.5), “three to four times a week” (3.5), “nearly every day” (5), and “once a day or
more” (7). To assess quantity of alcohol consumption, participants were asked, “Consider a
typical week during the last 3 months. How much alcohol, on average (measured in number
of drinks), do you drink on each day of a typical week?” Participants responded by reporting
the typical number of drinks consumed on each day of the week. Weekly drinking was
calculated by summing participants’ responses for each day of the week. The DDQ has been
used in previous studies of college student drinking and has demonstrated good validity (e.g.,
Larimer et al., 2001; Marlatt et al., 1998). The present research will also establish test-retest
reliability for these measures.

Perceived norms—The perceived norms for weekly quantity and frequency of alcohol
consumption were assessed with the Drinking Norms Rating Form (DNRF; Baer et al.,
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1991), modeled directly after the DDQ. The perceived quantity norm was assessed by asking
participants, “How much alcohol, on average (measured in number of drinks), does a typical
student at your university drink on each day of a typical week?” Response options and scoring
were identical to those described for the measure of drinking frequency. The perceived quantity
norm was scored by summing the estimated number of drinks consumed by the typical student
for each day of the week.

Results
Attrition

Of the 164 participants who completed T1 assessments, about two thirds (N = 112; 68%) of
students (58% men) also completed a 2-month follow-up assessment; repeated attempts were
made to schedule or reschedule all participants. Participants who dropped out reported heavier
drinking at baseline than students who completed the follow-up (quantity: t = 1.97, 162 df, p
= .05; frequency: t = 2.29, 162 df, p < .05). In addition, participants who dropped out reported
higher perceived alcohol quantity norms (t = 1.97, 162 df, p = .05). For perceived frequency
norms, participants who dropped out did not differ from those who completed follow-up (t =
0.22, 162 df, p = NS).

Actual norms—In analyses presented below, sample means for drinking were used as an
approximation for actual campus drinking norms. To evaluate whether the sample norms were
a good approximation of actual campus drinking norms, preliminary analyses were conducted
comparing the sample means for drinking with data from a large sample of introductory
psychology students who completed a brief screening assessment in a previous semester. The
screening assessment included the same measures of drinking frequency and weekly quantity
described above. Students in the screening sample were enrolled in undergraduate psychology
courses (N = 1,185; 58% women)—introductory psychology courses in most cases, in which
students are generally representative of the student body as a whole. In a recent semester, 70
majors were represented in this population, and fewer than 2% of these were psychology
majors. Represented most heavily were undecided (19.05%) majors; these were followed by
prebusiness administration (8.79%), general architecture (6.72%), and prenursing (6.72%). No
other majors accounted for more than 5% of the introductory psychology population. Actual
campus norms as estimated from the larger data set indicated that students reported drinking
an average of 1.04 times per week and consuming 9.90 drinks per week. Sample t tests were
conducted to determine whether sample norms in the present study differed from these means.
Frequency means did not differ from 1.04 occasions per week at T1 (mean = 1.18 [1.23]; t =
1.47, 163 df, p = NS), or T2 (mean = 0.98 [1.08]; t = -0.61, 163 df, p = NS). In addition, the
sample mean for quantity at T1 (9.40 [10.24]) was not significantly different from 9.90 drinks
per week (t = -0.63, 163 df, p = NS). Similar to attrition analyses presented above, however,
participants at T2 reported drinking significantly fewer than 9.90 drinks (mean = 7.75 [8.06];
t = 2.82. 163 df, p < .01). Thus, with the exception of drinks per week at T2, sample norms
were considered a good approximation of actual campus drinking norms and sample norms
are henceforth referred to as actual norms.

Mean differences between perceived norms and drinking—The first aim of this
research was to evaluate discrepancy between perceived and actual norms at both time points
for quantity and frequency. We expected participants to overestimate drinking norms for both
quantity and frequency. Paired-samples t tests were conducted to evaluate this hypothesis at
T1 and T2. Effect size for mean differences in paired observations (d) was calculated as the
mean difference, divided by the standard deviation of the difference (Cohen. 1988). Means and
95% confidence intervals (CIs) are presented for quantity and frequency in top and bottom
panel, respectively, of Figure 1. As expected, the perceived quantity norm was higher than the
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actual reported quantity norm at T1 (t = 10.89, 162 df, p < .0001; d = .86) and T2 (t = 9.62,
111 df, p < .0001; d = .91). A z test (Rosenthal and Rosnow, 1991) revealed that the magnitude
of discrepancy at T1 was not significantly different from the magnitude of discrepancy at T2
(z = -0.41, p = NS). Similar results were obtained for frequency. The perceived frequency norm
was higher than the actually reported frequency norm at T1 (t = 10.41, 163 df, p < .0001; d = .
81) and T2 (t = 8.55, 111 df, p < .0001; d = .81). The magnitude of discrepancy did not differ
over time (z = 0.02, p = NS).

Correlations between perceived norms and drinking—Our second aim was to
evaluate correlations between perceived norms and drinking within and across time points. We
were primarily interested in comparing the strength of the relationships between T1 perceived
norms and T2 drinking, and between T1 drinking and T2 perceived norms. We were also
interested, however, in comparing test-retest correlations for perceived norms versus drinking,
and whether cross-sectional relationships differed between perceived norms and drinking. We
used Amos 4.0 (SmallWaters Corp,, Chicago, IL; Arbuckle and Wothke, 1999) to evaluate
these questions separately for drinking quantity and drinking frequency. We specified a
baseline-saturated model, in which all correlations among perceived norms and drinking for
quantity at both time points were freely estimated (Figure 2, top panel). We systematically
compared the baseline model with models that specified each pair of correlations constrained
to equality. Chi-square difference tests (Bollen, 1989) were used to evaluate whether adding
the equality constraint led to significant decrement in fit; significant chi-squares indicated that
correlations were significantly different. To avoid interpretation difficulties due to differential
dropout as a function of perceived norms and drinking, only participants who completed both
assessments (N = 112) were included in these analyses.

Table 1 presents chi-square tests for differences between each pair of correlations for drinking
quantity. Results indicated that the relationship between T1 perceived norms and T2 drinking
(r = .52) was not significantly different from the relationship between T1 drinking and T2
perceived norms (r = .44). Results also indicated that test-retest correlations were relatively
high and not significantly different for perceived quantity norms relative to drinking quantity.
In addition, the cross-sectional relationship between the perceived quantity norm and drinking
quantity was stronger at T1 than at T2.

The same strategy was used to examine differences in correlations between perceived norms
and behavior for drinking frequency. The bottom panel of Figure 2 presents a saturated model,
in which all correlations between these two variables at T1 and T2 were freely estimated. Table
2 presents chi-square difference tests between the saturated model and models in which each
pair of correlations was systematically constrained to equality. Overall correlations related to
drinking frequency were weaker than those for drinking quantity. Results indicated that the T1
perceived frequency norm was significantly associated with T2 drinking (r = .32), whereas T1
drinking was not significantly correlated with T2 perceived norms (r = .01). In addition, these
correlations were significantly different. This suggests that, with regard to drinking frequency,
perceived norms are more likely to cause drinking than the reverse. Results also indicated that
test-retest correlations were moderate and not significantly different for perceived frequency
norms relative to drinking frequency. The cross-sectional relationships between the perceived
frequency norm and drinking frequency were relatively weak and not significantly different.

Mediation analyses—Although correlation analyses provide a straightforward assessment
of the relationships between T1 and T2 measures, they do not take into account the strong
correlations between T1 norms and drinking. Indeed, cross-time, cross-variable relations are
likely due to T1 relationships (i.e., T1 norms influence T1 drinking, which in turn influences
T2 drinking; T1 drinking influences T1 norms, which in turn influence T2 norms). Mediation
analyses were conducted to evaluate these models (Baron and Kenny, 1986; MacKinnon and
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Dwyer, 1993). Demonstration of mediation requires significant relationships between (1)
predictor and criterion (e.g., T1 norm and T2 drinking); (2) predictor and mediator (e.g., T1
norm and T1 drinking); and (3) mediator and criterion (e.g., T1 drinking and T2 drinking).
Perhaps more important, (4) the relationship between predictor and criterion is no longer
significant when controlling for the mediator. The first three of these criteria can be observed
in the correlations presented in Figure 2. Regression analyses were conducted to evaluate the
fourth criteria for each of the three significant cross-time cross-variable relationships. When
controlling for T1 drinking quantity, the relationship between T1 perceived quantity norm and
T2 drinking quantity was no longer significant (B = -.06, p = NS). When controlling for T1
perceived quantity norm, the relationship between T1 drinking quantity and T2 perceived
quantity norm was no longer significant (B = .06, p = NS). These results suggest that for quantity
variables, T1 norms influence T2 drinking through their relationships with T1 drinking, and
the reverse is also true: T1 drinking influences T2 norms through its relationship with T1 norms.
When controlling for T1 drinking frequency, the relationship between T1 perceived frequency
norm and T2 drinking frequency remained significant (B = .24, p < .01). Thus, the T1 perceived
frequency norm influences T2 drinking frequency independently from its relationship with T2
drinking frequency.

Discussion
The purpose of the current study was to investigate temporal relationships between individuals’
perceptions of peer drinking and their own actual drinking behaviors. First, at two points in
time, participants mistakenly believed that others consumed more alcohol and drank more
frequently than was actually reported by participants. Second, our results support a mutual-
influence hypothesis for drinking quantity: perceived quantity norms predicted later drinking
quantity, but drinking quantity also predicted later perceived quantity norms. Mediation
analyses further suggest that perceived norms influence later drinking through their relationship
with concurrent drinking, as well as the reverse: drinking influences later perceived norms
through its relationship with concurrent norms. Our results promote a specific temporal
relationship with respect to perceived frequency norms, which temporally precede drinking
frequency. In this case, the mutual-influence hypothesis did not hold, because drinking
frequency did not predict later perceived frequency. In addition, the influence of the perceived
frequency norm on later drinking frequency was at least partly independent from its relationship
with concurrent drinking frequency.

Both perceived frequency and perceived quantity norms were found to be associated with later
drinking, supporting previous suggestions that overestimations of drinking norms influence
students to drink more (Baer and Carney, 1993; Borsari and Carey, 2003; Perkins and
Berkowitz, 1986; Lewis and Neighbors, 2004; Perkins, 2002; Prentice and Miller, 1993). These
results are in agreement with basic research on conformity (Asch, 1951; Deutsch and Gerard,
1955; Sherif, 1936), social comparison theory (Festinger, 1954), social impact theory (Latane,
1981), and social identity and self-categorization theories (Tajfel and Turner, 1986; Turner et
al., 1987).

Test-retest correlations also provided an opportunity to evaluate the reliability of the DDQ and
the DNRF. Results of this study indicate that the DDQ and DNRF have good 2-month test-
retest reliability for weekly quantity and perceived quantity norms, as well as adequate test-
retest reliability for drinking frequency and perceived frequency norms.

Implications for prevention
Findings suggest that norms-based interventions are on the right track. Attempts to change
people’s perceptions of drinking norms can be beneficial in reducing heavy drinking (e.g.,
Mattern and Neighbors, 2004; Neighbors et al., 2004). The findings that normative
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misperceptions are stable, at least in the short run, suggest that they are unlikely to change in
the absence of information revealing the discrepancy. Moreover, the positive associations
between perceived norms and later drinking for both frequency and quantity suggest that
changing perceived norms is likely to influence drinking. It is unclear to what extent, in a
college population, social selection plays a role in drinking (Kahler et al., 2003). Students who
select a peer group that encourages heavy drinking may benefit from interventions that
highlight the differences between the actual drinking of their peer group, the student’s
perceived campus norms, and the actual campus norms of their university.

Our results also suggest that an individual’s perception of the norm is influenced by how much
(but not how often) he or she drinks. When people estimate norms they may use their own
behavior to help make these estimations; this is similar to projection explanations (e.g., the
false consensus effect). To the extent that individuals use their own behavior as an anchor in
determining their perceptions of drinking norms, attempts to change their perceptions of the
norm may have less influence on their drinking behavior. Thus, interventions incorporating
normative feedback may be more effective if the aim is not only to correct normative
misperceptions but also to highlight the discrepancy between the student’s own drinking
behavior and the drinking behavior of his/her peers. Providing information that allows students
to make the explicit comparison between their own drinking and the true drinking levels of
others may influence behavior, regardless of the individual’s initial perception of those
drinking norms. Additional research directly evaluating this proposition might shed light on
the mixed findings that have been reported for social-norms marketing campaigns (e.g.,
Perkins, 2002; Wechsler et al., 2003), which do not provide explicit comparisons between one’s
own drinking behavior and drinking norms.

Results for weekly quantity of alcohol consumed differed from frequency of alcohol
consumption. The results imply that perceived frequency norms are more likely to influence
drinking frequency than the reverse. This may be due, in part, to the weaker relationship
between perceived frequency norms and drinking frequency relative to the stronger relationship
between perceived quantity norms and drinking quantity. An alternative is that drinking
frequency may be more salient and it may be easier to accurately estimate how often other
students drink than how much they drink. The latter explanation is less compelling, given that
the effect sizes for normative misperception were similar for quantity and frequency. On one
hand, the findings for frequency suggest that correcting normative misperceptions for
frequency are likely to reduce drinking frequency. On the other hand, the relationships between
perceived frequency norms and drinking frequency were considerably weaker than the
relationship between perceived quantity norms and drinking quantity, In addition, previous
research suggests that weekly drinking quantity is a better indicator of problematic drinking
than is drinking frequency (Borsari et al., 2001; Smart et al., 2000). Range restriction is one
plausible explanation for this finding. As it is typically assessed, the maximum value for
drinking frequency is every day (i.e., seven times per week). In contrast, the number of drinks
per week can range from 0 to more than 80 in some samples. Overall, these factors suggest
that the incorporation of frequency norms in prevention interventions is likely to have less
impact than incorporation of weekly drinking norms.

Limitations
A number of limitations to this research should be noted. First, although decided upon for good
reasons, the relatively short time period of 2 months between assessments limited our ability
to evaluate changes in constructs over time. As indicated by the high test-retest correlation,
our results suggest that weekly drinking is very stable over a 2-month period. Other studies,
however, have shown high variability in students’ drinking over time, depending on such
variables as time of semester (e.g., first week of class, midterms) and whether or not students
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were on vacation (Del Boca et al., 2004; Greenbaum et al., 2005). This variability indicates
that asking students to describe a typical week, as in the DDQ, may sacrifice precision for
stability.

Second, attrition was problematic, with heavier drinkers being less likely than light drinkers
to complete follow-up. This is less problematic for interpreting cross-sectional relationships;
however, it is difficult to know whether the cross-temporal relationships reported here
generalize to heavier drinking students. A related concern is the moderately high attrition rate
(32%), which necessitates caution in interpreting the findings. In addition, all variables were
assessed by self-report. Although self-report measures of drinking have been found to be
largely reliable and valid (Johnston and O’Malley, 1985; Johnston et al., 2004), relationships
between perceived norms and drinking are probably inflated to some extent by common method
variance. Last, the sample primarily consisted of while undergraduate students attending a
Midwestern university.

Future directions
Based on the current findings, future research should begin to examine several questions.
Additional studies are needed to examine whether an individual’s own drinking behavior
predicts the perceived norms of different reference groups. Past research suggests that
perceived norms for friends and others close to the individual are more accurate than perceived
norms for students in general (Baer et al., 1991). A possible explanation for perceived norms
more generally is that when students do not have a good idea of how much other students drink,
they use their own behavior as an anchor and adjust upward. An adjustment of this sort may
create an inaccurate estimation, but presumably students believe it is accurate and it influences
their subsequent behavior accordingly. Directly evaluating whether students actually make
such adjustments would also be valuable.

Future research should also directly evaluate whether individuals base their perceptions of
peer-drinking quantity on their own behavior and which individuals are more likely to do so.
It may be the heaviest drinkers that are more likely to show this pattern, in an effort to justify
their own drinking practices. Those who drink less heavily may use their (mis)perceptions as
a guide for their drinking behaviors.

Last, future research should evaluate the degree of certainty in perceived norms as a moderator
of their influence. Individuals who are quite confident in their perceptions of the norm, for
example, may be more likely to use those perceptions to guide their own alcohol consumption.
In addition, they may be more resistant to norms-based intervention techniques. Current
normative feedback interventions typically employ very simple, brief norms information.
Individuals who are quite confident in their perceptions of drinking norms, however, may
require more detailed evidence showing that their perceptions are inaccurate.
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Figure 1.
Perceived norms versus actual drinking quantity (top panel) and frequency (bottom panel)
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Figure 2.
Correlations among perceived norms and reported drinking quantity (top panel) and frequency
(bottom panel) §p < .06; *p < .05; ‡p < .001.
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