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The present study concerned the role of perceived social norms in motivating an increase in the
use of personal water bottles and a concurrent reduction in bottled water consumption.
Descriptive norms often influence behavioural intentions in environmental contexts, and positive
or negative framing often influences decision making. This study contrasted the elements of
positive and negative frames of grammar, deviance (most/very few people), and activity valence.
We tested four descriptive normative appeals containing these elements: 1) Most people use
personal water bottles; 2) Most people do not buy bottled water; 3) Very few people buy bottled
water; 4) Very few people do not use personal water bottles. The central hypothesis of the
research found weak support: that negatively framed normative messages had a greater effect on
perceived group norms, and intentions to use a personal water bottle. The effect was only
significant for messages that highlighted negative deviance (“very few”).
Keywords: social norms, descriptive norms, negative norms, behavioural intentions,
bottled water, water bottles, deviance, negativity
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This thesis aimed to examine the role of positive and negative message framing when
using social norms to motivate the increased use of personal water bottles and the reduction of
bottled water consumption. From a social psychological perspective, social norms are the
“usually unwritten guidelines for how to behave in social contexts” (Krause, Corts, Smith, and
Dolderman, 2015). By providing information on what other people are doing, norms can
increase pro-environmental behaviour. For example, one study has shown that recycling (a proenvironmental behaviour) increases when it is made publicly visible, and that people can see that
it is a behaviour that the majority of people are normally doing (Schultz, 1999). Although there
is an established body of literature investigating how norms affect pro-environmental behaviours
like recycling (Thomas & Sharp, 2013) and energy conservation (Abrahamse, Steg, Vlek, &
Rothengatter, 2005), the issue of the influence of norms on water-related behaviours has not
received the same attention from social scientists.

The act of drinking bottled water has been studied more frequently from a consumer
economics and environmental management point of view than from a social psychological or
behavioural perspective (e.g., Huerta-Saenz, Irigoyen, Benavides, & Mendoza, 2012; Francisco,
2014; Hu, Morton, & Mahler, 2011; Fantin, Scalbi, Ottaviano, & Masoni, 2014). The topic has
been studied from a normative perspective only recently, and little other water conservation
research has examined bottled water, despite its potentially far-reaching impacts (van der Linden,
2015). The contrasting or opposite behaviour of drinking bottled water is using a personal,
reusable water bottle. If water is to be consumed “on the go,” it is environmentally preferable to
use a personal water bottle than to purchase bottled water. However, using a reusable water
bottle is not often studied in conjunction with bottled water. When bottled water use is studied, it
is usually contrasted with drinking tap water, without specifying how the water is consumed
(e.g., Fantin et al., 2014). Van der Linden’s (2015) study did not include any examination or
discussion of personal water bottles, focusing solely on reducing the amount of bottled water
consumption. One of the few studies which looked at contrasting behaviours did so by providing
personal water bottles under the lens of prototypicality as a norm signaling mechanism (Santos &
van der Linden, 2016). Bottled water has impacts not only in solid waste production, but also in
water inefficiency (e.g., producing one litre of bottled water wastes an additional two litres of
water in processing), and climate change (e.g., three tons of carbon dioxide are produced for
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every ton of plastic used in bottling water; see Pacific Institute, 2007). Potentially, even human
rights could be impacted. Water is recognized as a human right by the United Nations (United
Nations, 2014), and its commodification and privatization could have global implications (e.g.,
Jaffee & Newman, 2013a, 2013b).

Framing refers to presenting information from a perspective that affects the message
receiver’s conception of the act and its outcomes (Tversky & Kahneman, 1981). By presenting
factually identical information in different frames, researchers have prompted complete decision
reversals in hypothetical outcome scenarios, e.g., saving 200 of 600 people, or allowing 400 of
600 people to die (Tversky & Kahneman, 1981). Two commonly contrasted frames are negative
and positive, e.g., “unpleasant/pleasant,” “desirable/undesirable.”
Negative frames may impact decision making based on the theory of “negativity bias.”
Negativity bias means that negative information has a stronger impact on human cognition than
positive information (Kanouse, 1984). A review of the negativity literature (see Baumeister,
Bratslavsky, Finkenauer, & Vohs, 2001) demonstrates that negative information tends to be more
salient than positive information across most domains. As a result, greater attention is likely to
be drawn to negative messaging than positive messaging, and the impact of a negative message
is likely to linger longer (Baumeister et al., 2001).

Three conceptions of what constitutes a positive versus negative frame in the context of
normative influence seem prevalent in the literature. Some researchers have used grammatical
negation (e.g., Cialdini et al., 2006), some examine the deviance or normativity of the activity
(Blanton, Stuart, & Van den Eijnden, 2001), while others focus on the valence of activities or
outcomes (Blanton & Christie, 2003; Tversky & Kahneman, 1981).

Effects of Norms: Social Comparison
Perceptions of the typical behaviour of others, often labeled descriptive norms, can shape
behavioural intentions, and can predict behaviour. Perceived norms are assumed to influence
people, in part, because of the principle of social comparison (see Festinger, 1954). People look
to other people when determining how to act: if the majority of people are doing something, the
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perception of that majority behaviour supposedly provides a reliable source of information upon
which people base their decisions and behaviours.

Field studies have revealed the powerful and often underdetected influence of descriptive
norms on pro-environmental behaviours. For example, studies examined electricity conservation
and found that descriptive norms have an effect on behaviour when compared to cognitive
appeals to preserve the environment, save money, or to save energy (e.g., Nolan, Schultz,
Cialdini, Goldstein, & Griskevicius, 2008; Schultz, Nolan, Cialdini, Goldstein, & Griskevicius,
2007). Importantly, further studies have shown that appeals using descriptive norms can have a
stronger effect on producing pro-environmental behaviour change than other non-normative
cognitive appeals (e.g., Goldstein, Cialdini, & Griskevicius, 2008; Shang, Basil, & Wymer,
2010). Thus, descriptive norms appear to be a key social psychological factor in terms of
motivating pro-environmental behaviour. An additional element of social comparison is that
when faced with a possibility of being categorized as part of the minority, it should cause a
person to choose to avoid being part of the minority, which is proposed to be a stronger
motivator than wanting to be part of the majority (Blanton et al., 2001).

Framing of Norms
The framing of information appears to play an important role in influencing people’s
cognitive and behavioural decisions (see Blanton, Stuart, & Van den Eijnden, 2001; Cialdini et
al., 2006). Normative information can be presented using different frames – e.g., in a positive or
a negative frame – even though its semantic content may be the same. For example, saying that
“most people recycle” and saying that “few people do not recycle” presents similar normative
information that encourages the same behaviour, recycling. The first message frames the norm
positively, whereas the second frames the norm negatively.

Multiple conceptualizations and operationalizations of positive and negative frames can
be observed in the literature. They can be grouped in three main domains: grammatical negation
(e.g., Cialdini et al., 2006); deviance or normativity of the activity (see Blanton et al., 2001); and
the valence of activities or outcomes (see Blanton et al., 2001; Rothman & Salovey, 1997;
Tversky & Kahneman, 1981).
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Grammatical Negation
Grammatical negation is perhaps the simplest way of presenting a marked negative
sentence or frame. By contrast, a positive grammatical frame is merely the absence of negations,
the default in the English language, meaning it is unmarked. A sentence containing negation
(e.g., the use of “not”) may require more cognitive processing to be understood than a positively
constructed sentence (e.g., Hald, Hocking, Vernon, Marshall, & Garnham, 2013; Hupet, 1974),
especially when the negation is unexpected in a given context (Bianchi, Savardi, Burro, &
Torquati, 2011).

Grammatically negative norms were used in a field experiment involving thefts of
petrified wood (Cialdini et al., 2006). The study’s primary goal was to contrast injunctive
(norms of “ought”) and descriptive negative normative messages, but it supplies an example of a
norm that uses grammatical negation to form the negative frame. The normative message
containing grammatical negation was “Please don’t remove the petrified wood from the park”
(used as the injunctive norm) (Cialdini et al., 2006, p.8). However, negative norms were not
clearly defined or operationalized in this study, as the researchers did not differentiate between
the valence of the activity and grammatical negation. The other negative norm was “Many past
visitors have removed the petrified wood from the park, changing the state of the Petrified
Forest” (used as the descriptive norm) (Cialdini et al., 2006, p.8). The first message involves
grammatical negation; the second message relies on the interpretation that the activity has a
negative valence, i.e., is the activity which harms the environment. Although Cialdini et al.
(2006) found effects (fewer pieces of petrified wood removed) for negative norms, there was no
clear conclusion on whether the effects were due to grammatical negation or negative valence in
the normative messaging.

Deviance versus Normativity
Positive and negative frames for norms can also be created by using a majority (positive)
or minority (negative) descriptor. Framing a message so as to highlight the majority or minority
(i.e., normative or deviant) behaviour seems to produce a difference in outcomes (Blanton,
Stuart, & VandenEijnden, 2001; Blanton & Christie, 2003). The deviance frame of normative

POSITIVE AND NEGATIVE FRAMING OF NORMS

5

appeals has been studied within the framework of Deviance Regulation Theory in health contexts
(see Blanton & Christie, 2003). Using image appeals as their main messaging technique,
Blanton, Stuart and Van den Eijnden (2001) studied the effect of descriptive norms in the
contexts of condom use and vaccination intentions. The study contrasted normativity and
deviance using the positive frame of “most” versus the negative frame of “only a few” (Blanton
et al., 2001).
Blanton et al.’s (2001) overall results showed differences in intervention outcomes that
depended on contextual prevailing norms, but also found different effects of normative appeals
on behavioural intentions when using positive (most) and negative (only a few) deviance frames.
A persuasive message highlighting the negative deviant behaviour had a stronger effect on
intentions when the desired behaviour was perceived as normative. However, when the
prevailing perceived normative behaviour was negatively valenced, highlighting the positive
deviant behaviour had a stronger effect on behavioural intentions. Blanton et al.’s (2001)
Deviance Regulation Theory postulates that the effects found in their study are due to
participants being more motivated by the consequences of deviating from a norm than from
conforming to a norm. Studies by Blanton and his colleagues (e.g., 2001 & 2003) show that
deviance/normativity is yet another way of operationalizing positive and negative frames in a
way that has a measurable impact on behavioural outcomes.

Valence
The final aspect of creating a positive or negative frame is the valence of the outcome or
activity, wherein negative can be defined as undesirable, and positive as desirable. Valence can
often be difficult to objectively describe, since elements of social judgment can influence
whether an outcome is desirable or undesirable. For example, when determined by social
context and social judgment. Alcohol consumption can be viewed either positively or
negatively. Having a couple beers at a baseball game or drinking wine with dinner is socially
acceptable and encouraged, but drinking a few beers during a college lecture or an entire bottle
of wine during an office lunch is typically not perceived as acceptable by most people. In some
domains, however, valence can be more easily determined objectively. For example, in the
health domain, valence is usually defined by whether an outcome is desirable or undesirable to
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one’s health (e.g., Rothman & Salovey, 1997). Sometimes this is obvious: surviving surgery or
not getting lung cancer are obviously desirable outcomes, contrasted with the alternatives. Once
again, however, there are subtle variations, e.g., alcohol is considered a carcinogen, yet small
daily quantities of red wine are considered protective against cardiac illness.

In the domain of pro-environmental behaviour, an activity with a positive valence is one
which benefits the environment, and an activity with a negative valence is one which harms the
environment. However, there are also prosocial benefits and detriments to environmental
behaviours. These assessments of prosociality and social judgment may confound the simple
environmental benefit/detriment derived valence. Sometimes an activity which is deemed
socially good for the environment (e.g., buying local meat to reduce travel miles and benefit
local economies) can also be biophysically detrimental to the environment (meat production,
regardless of location, still has a high land and water impact) and vice versa (e.g., following “if
it’s yellow let it mellow” for saving water from excessive toilet flushing is environmentally
beneficial, but harshly socially judged). Sometimes complex biophysical analyses are required
to assess the true environmental impact of certain behaviour choices (e.g., is it better to cut down
and compost a natural Christmas tree every year, or reuse an artificial plastic tree year after
year?). There is no clear evidence whether positive or negative valence in an environmental
context has a stronger effect in normative messaging, in part because of the complexity of
environmental behaviours and their impacts.

Integrated Model of Normative Framing
I propose integrating the three ways of creating a negative frame: grammatically positive
and negative statements; normativity and deviance; and outcome or activity valence. A
grammatically positive frame is the default frame in English, as there is no marked “positive”
statement. A grammatically negative frame involves the use of negation, e.g., using “not” with
the verb in the sentence. A negative deviance frame sets up the behaviour as something only a
few people (deviant) do, whereas a positive deviance frame sets up the behaviour as something
nearly everyone does (normative). Lastly, the cognitively negative or positive assessment of the
valence of the activity itself lends a frame to the message or appeal. In the case of opposing or
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contrasting activities, a negative or positive frame is constructed by displaying or describing
either the positive activity or negative activity in the message.

The elements listed (grammar, deviance, and valence) each have two possible levels in
English, positive or negative. Each element (except for perhaps valence) can only be one or the
other. Thus, there are theoretically eight possible iterations of a framed normative message. A
model which integrates these three elements would help the explicit operationalization of
positive and negative frames, and help avoid subjective descriptive factors such as “negatively
worded” and “positively worded.” When it comes to valence, it behooves researchers to describe
and justify what their outcome or activity is, and explain how it is positive or negative.

For example, if we were talking about a candidate for prime minister, and were running a
normative campaign to persuade voters, we could say “Everyone hates Trudeau” or “Everyone
loves Trudeau.” In this case, the valence is the activity of loving or hating Trudeau and is the
element that is contrasted. In both messages, however, deviance and grammar are held constant
at the positive level. Similarly, the campaign runners could also create a grammatically negative
frame, keeping deviance positive, and varying activity valence: “Everyone does not hate
Trudeau,” versus “Everyone does not love Trudeau.” Next, the campaigners could hold deviance
constant at a negative level, grammar constant at a positive level, and vary the activity valence
again: “Nobody hates Trudeau,” “Nobody loves Trudeau.” Finally, the campaign could run the
most complex message (thank you English), by holding deviance constant at the negative level,
grammar constant at the negative level, and varying activity valence: “Nobody does not hate
Trudeau” versus “Nobody does not love Trudeau.”

Drawing on previous work supporting the existence of negativity bias, messages
containing any element of negativity were hypothesized to have a greater effect than a purely
positive message because of their impact on the cognitive salience of the norm information.
Accordingly, using grammatical negation is expected to increase the effect of a normative
message on behavioural decision making. However, this effect was expected to be smaller than
that of highlighting deviance, in part because of the minority avoidance effect described by
Blanton & Christie (2003).
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The effect of highlighting deviance (“very few”) was hypothesized to be stronger than
stating the norm outright (using “most”). Rather than simply presenting the majority, setting up
the frame in this way required that the recipient of the message infer the majority. This inference
should correspond to more cognitive processing. A message recipient is likely to use social
comparison when processing the appeal, comparing themselves to either the majority or
minority. Being part of the majority is likely the social default, but being part of the minority
implies a social rejection or exclusion. According to negativity researchers (e.g., Blanton et al.,
2001), we are more likely to avoid this social exclusion than seek out majority acceptance.

The strength of effect of activity valence (positive or negative) in the model will likely
vary depending on a range of contextual, informational, and even philosophical factors. Is love
stronger than hate? Are we talking about Justin or Pierre Trudeau? Is taking a rock from a park
beneficial or detrimental? (To whom? Future visitors? The tourist as a memento? To
paleontologists?) Which activity benefits the environment: using a reusable but artificial plastic
Christmas tree, or growing, harvesting, and composting a natural tree year after year? Which is
more environmentally beneficial: manufacturing, distributing, selling/buying, and refilling a
metal water bottle with municipal water; or buying a single-use pre-packaged bottle of water?
(How many reusable bottles do you lose in a year? How frequently do you buy bottled water?
Did your friend give you her old Swell bottle?) Using a reusable personal water bottle versus
buying and discarding bottled water may seem simple, but as illustrated above, it may be more
difficult than it seems to assess an environmental impact accurately.

In summary, the combined effects of the three elements of negativity should work such
that negation and negative deviance when combined should show the strongest effect; deviance
alone should show a stronger effect than negation alone; and that the effect of valence would be
harder to quantify and ascertain.

A Caveat or Two
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In practice, however, combining the non-valence elements of negativity—negative
deviance and grammatical negation—creates what English calls a “double negative.” This
“double negative” is illustrated above in the examples “Nobody does not hate Trudeau” and
“Nobody does not love Trudeau.” According to English grammar rules, these two types of
negative cancel each other out, and turn into a semantic positive, making the sentences mean,
respectively, “Everyone hates Trudeau” and “Everyone loves Trudeau.” The process of
perceiving, parsing, and arriving at this semantic conclusion is often considered confusing1. This
conversion of two negatives into a positive could be even more confusing to non-English
speakers, since the rule does not necessarily exist in other languages. French and Spanish allow
double and even triple negatives to remain semantically negative. For example, “je n’ai jamais
vu personne” and “yo no ví jamas a nadie,” both translate to English as “I didn’t never see
nobody,” which an English speaker would have difficulty trying to decipher. The rules of
English grammar insist that we instead state “I didn’t ever see anybody,” “I never saw anybody,”
or “I saw nobody, ever.”

Hypotheses
Normative messages in the present study centred around whether students use personal
water bottles or buy bottled water. In this case, the positive activity valence was the proenvironmental behaviour of using a personal, reusable water bottle. The negative activity
valence was buying bottled water in disposable bottles.

It should be noted that no conditions examined grammar and deviance/normativity
separately. Although from a pure methodological perspective examining these two elements
separately would have been be advisable, isolating each element for empirical testing was not
possible due to the structure of the English language. English cannot have a grammatically
“neutral” statement, so the two other components were always presented in either a
grammatically positive or negative frame. Normative information was also only possible to
present in either a normative or deviant frame, otherwise it would be non-normative.
Furthermore, we were only interested in testing the messages which promoted a desired pro-

1

As humorously illustrated in the movie Clue, http://www.moviequotedb.com/movies/clue/quote_28659.html.
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environmental behaviour, although it should be noted that normative information can influence
behaviour in either direction (see Schultz et al., 2007).

The above elements of negativity were therefore not tested independently, but formed
into four normative statements that implied the desired behaviour, but varied in frame. Thus, the
study only had one independent variable, that of group, or condition.

The study used an experimental design with five conditions: one for each message
depicted above plus a non-normative control condition, “Remember to drink water frequently.”
Tables 1 and 2 below outline the contrasting operationally-defined framed normative messages.
Untested frames are written below in italics for illustrative purposes only. The control condition
containing no framed normative messaging is not included in these tables.
Table 1
Normative statements at positive activity valence – using personal water bottles
Negation
+
Deviance
Most (+)
Most U of G students use
Most U of G students do not
their own personal water
use their own personal water
bottles.
bottles.
(Condition A)
Few (-)
Very few U of G students use Very few U of G students do
their own personal water
not use their own personal
bottles.
water bottles.
(Condition B)
Table 2
Normative statements at negative activity valence – buying bottled water
Negation
+
Deviance
Most (+)
Most U of G students buy
Most U of G students do not
bottled water.
buy bottled water.
(Condition C)
Few (-)
Very few U of G students buy Very few U of G students do
bottled water. (Condition D)
not buy bottled water.
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In each of the following hypotheses except H5, “a greater effect” meant an increase in
descriptive group norms, behavioural intentions, and likelihood regarding using personal water
bottle refills. Since each DV had two contrasting behaviours, “a greater effect” also meant a
decrease in descriptive group norms, behavioural intentions, and likelihood regarding buying
bottled water.

Comparison to Control:
H1: All conditions will have a greater effect compared to the control condition.

Comparisons between Conditions:
H2: Negative deviance coupled with grammatical negation will have a greater effect than
positive deviance (normativity) coupled with negation, regardless of valence. (Condition B
“Very few do” > Condition C “Most do not”)
H3: Negative deviance coupled with positive grammar will have a greater effect than positive
deviance coupled with grammatical negation. (Condition D “Very few do”) > Condition C
“Most do not”)
H4a: Negative deviance coupled with grammatical negation will have a greater effect than an allpositive statement. (Condition B “Double negative” > Condition A “All positive”)
H4b: Positive deviance coupled with grammatical negation will have a greater effect than an allpositive statement. (Condition C “Most do not” > Condition A “All positive”)
H5: An activity valence will have a greater effect on the outcome containing the same activity
valence than on its contrasting activity.

We did not provide explanatory information regarding the impacts of using a personal
water bottle or buying bottled water in the messaging. In the absence of such information, a
strong effect was not expected from the valence of the activity in this domain and context.

Method
Participants
Participants in this study were undergraduate students at the University of Guelph,
recruited primarily using the Department of Psychology participant pool (N = 537). Data were
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also collected from 13 participants recruited using convenience sampling (posters around
campus), for an initial sample size of N = 550. A priori power analyses had indicated that cell
sizes for the experimental design would need to be 88 participants (at minimum) to detect a
medium effect size (d = 0.5), targeting a total sample size of 440. Data collection continued for
longer after this total sample size was achieved to ensure each condition had well above the
minimum cell size. This buffer was to account for potential technical errors, non-responders,
and non-conscientious responders. A priori exclusion criteria of blank cases and cases that did
not reach or pass the manipulation in the survey were applied. After these cases were eliminated,
the overall sample size was reduced to N = 541. Following standard Giguère lab practices, six
cases that took more than three times the standard deviation of the mean time to complete were
treated as outliers and removed from the analysis. Upon reviewing the data, two additional
criteria became evident. One participant who answered neutrally to every single question was
considered a non-conscientious responder and was also eliminated. Prior to any analyses, but not
part of the a priori exclusion criteria, it was noted that some participants spent 0 seconds viewing
a poster. Any case who had a time value of zero in any poster in the manipulation (i.e., was not
exposed to the manipulation) was also deemed a non-conscientious responder and was
eliminated. Four more cases were thus eliminated. This final cleaning gave a final sample size of
N = 531. The condition sample sizes for A, B, C, D, and control, were, respectively, n = 115, n =
106, n = 105, n = 100, n = 105.

In terms of gender, 73% self-reported being female, 26% male, and <1%
genderqueer/gender non-conforming. 93% were Canadian citizens, 4% were permanent
residents, 3% were international students, and less than 1% were refugees. 88% were born in
Canada, and 12% were not. 73% identified as primarily White/European, 7% as South Asian,
4% as Black/African/Caribbean, 3% as Arab, 1% as West Asian, 1% as Latin American, plus an
additional 7% as “a heritage group not listed here.” 6% identified as various polyethnic
identities, e.g., South Asian + White/European. Through an editing error, East Asian was
omitted as a heritage identity. 40% of participants were in the BA program, 25% in BSc, 14%
B.Comm, 11% B.Applied Science, and 6% B.Arts and Science.
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Importantly, 91% of the sample claimed to own a personal water bottle, and 9% said they
did not, suggesting that participants were personally invested in this type of behaviour.

Procedure
The study used a between-subjects experimental design. Data were collected using the
Qualtrics platform. Participants were recruited using convenience sampling, primarily via the
Department of Psychology participant pool, as well as other means (e.g., posters around
campus). Participants interested in completing the study were directed to the Qualtrics survey
website.

After providing consent, participants were asked to complete a survey containing
demographic variables (e.g., gender and academic program) and moderator variables (e.g., group
identity, environmental attitude, group-based expected outcomes). It should be noted that these
moderator variables were collected to explore other hypotheses not directly related to the ones
examined for this thesis. As such they are not included in the analyses. They are mentioned in
the methods to inform the reader of the exact composition of the questionnaires used.
Participants were then exposed to the manipulation.

The manipulation consisted of four conditions combining and contrasting
normative/deviant focus, negation/positive statements, activity valence, and a control condition,
for a total of 5 conditions. Participants were randomly assigned to one of these five conditions:
the four experimental conditions and one control. Participants in each condition were exposed to
three posters containing the same message, but with different poster designs. These messages
were:
Condition A “All positive”: “Most U of G students use their own personal water bottles.”
Condition B “Double negative”: “Very few U of G students do not use their own personal water
bottles.”
Condition C “Most do not”: “Most U of G students do not buy bottled water.”
Condition D “Very few do”: “Very few U of G students buy bottled water.”
The control condition had the same poster designs, but contained the non-normative message,
“Remember to drink water frequently.” Sample posters are appended as Appendix A.
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Each poster was specifically designed to avoid displaying human behaviour or
photographs of either type of water bottle. The deliberate omission of depictions of human
behaviour was to reduce the potential of confounding hidden factors (e.g., social modeling
having an effect, or other extraneous factors). The avoidance of displaying a water bottle of
either type was to allow the participant to focus on the manipulated normative message rather
than introducing confounding factors. For example, an image could have detracted from the
salience of the negation variables by acting as a stronger prompt.

To ensure that thorough attention was paid to each manipulation, and to enhance the
cover story for the study, participants were asked to rate the poster models as a marketing style
survey. On each poster, the time the participant spent between clicks (first click to page submit)
was recorded in seconds in Qualtrics. This measure served as an initial form of manipulation
check, indicating whether or not participants had spent time viewing the posters containing the
message. On average across all posters and conditions, participants spent 24.83 seconds viewing
and rating a poster, indicating that they did spend time exposed to the manipulation.

Following the manipulation, the dependent variables were measured. Participants were
asked about their perceived group norms about both bottled water and personal water bottles,
behavioural intentions, and likelihood of either using their personal water bottle or buying
bottled water. In addition, they were asked to choose the type of compensation they would
prefer: a discount voucher for a personal water bottle, a discount voucher for a pack of bottled
water, or neither (each discount was valued at $5.00). This information was collected as a
behavioural indicator of preference for a personal water bottle or for bottled water. Participants
were then directed to a debriefing form, and could click to a separate questionnaire to enter
contact information to receive their voucher. Participant pool participants were then routed back
to the SONA system to receive their participation credit for one hour. Participants who filled out
the separate survey were also offered an opportunity to receive follow-up results from the study.

To comply with standard practices, a manipulation check was included later in the
survey. Specifically, it was conducted after assessing descriptive group norms, but before data
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for the remainder of the DVs were collected. Participants were asked to recall the message they
read on the poster, and prompted to choose from a list of the five messages. The original intent
was to eliminate cases that did not pass the manipulation check. However, post-data collection
and pre-analysis, it was discovered that eliminating all cases that failed the manipulation check
would have reduced cell sample sizes to n(A) = 93 (80% of the original sample size), n(B) = 76
(72%), n(C) = 62 (59%), n(D) = 40 (40%), and n(Control) = 98 (93%). I decided to use the
larger data set for analysis. In addition to the statistical problems the reduced data set would
have introduced (e.g., lower power, unequal sample size), there were conceptual reasons the
manipulation check may not have been necessary. The similarity of the experimental messages
to each other, and the subtlety of the differences, likely lead to poor recall. Participants were
also not informed they would be quizzed on the message afterwards. One of the strongest
reasons for this choice was the evidence provided by previous studies that people are influenced
by norms whether or not they realize it (e.g., Nolan, Schultz, Cialdini, Goldstein, & Griskevicius,
2008; Schultz, Nolan, Cialdini, Goldstein, & Griskevicius, 2007).

Measures
Demographic variables
Gender, ethnicity, status in Canada, socioeconomic status, and degree program were
collected using single items. As additional demographic measures, participants were asked if
they owned a personal water bottle, and if possible, to upload a picture of their personal water
bottle.

Moderator variables
Group identity. The extent to which participants identify as a University of Guelph
student was assessed using a 15-item scale (Cameron, 2004). A sample item is “In general,
being a student at the University of Guelph is an important part of who I am.” The items were
rated using a Likert type scale ranging from 1 [Strongly Disagree] to 7 [Strongly Agree]. The
Cronbach’s α for the measure was .90 with a 95% confidence interval of [.89, .91]. Items were
averaged to create a measure of degree of identification. Greater values are indicative of greater
strength of identification.
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Ecological attitude. Ecological attitude was assessed using the New Ecological
Paradigm, Revised (Dunlap, Van Liere, Mertig, & Jones, 2000). The NEP contains 15 items. A
sample item is: “When humans interfere with nature it often produces disastrous consequences.”
There are eight items which, if agreed with, endorse agreement with the “new ecological
paradigm,” and seven items, which, if agreed with, endorse the “dominant social paradigm”
(DSP). The items were rated using a Likert-type scale ranging from 1 [Strongly Disagree] to 7
[Strongly Agree]. The seven DSP items were reverse-keyed, and the total scale mean was taken
to create the final moderator variable. Thus, higher scores indicate a stronger ecological attitude.
Cronbach’s α for the measure was .81, 95% CI [.78, .83].

Dependent variables
Descriptive group norms. Measures of descriptive norms for personal water bottle use
and for bottled water use were created by adapting a series of items created to assess alcohol
consumption. Drawing on the alcohol consumption literature two operationalizations of
descriptive norms were considered. First participants were asked to rate their agreement with
two sets of items (one for personal water bottles and another for bottled water) using a Likert
scale. Second, participants were also asked to indicate the percentage of members of the
reference group that engaged in each of the target behaviours (i.e., personal water bottle and
bottled water).

Likert scale measures. All items were rated using a Likert type scale ranging from 1
[Strongly Disagree] to 7 [Strongly Agree]. The measure for personal water bottles initially had
eight items. These eight items were formed using two of the norm frames found within the
manipulation (i.e., the ones that described the desired norm/behaviour) as well as the other
possible iterations of the grammatical and deviance components. The items displayed two
personal water bottle behaviours: “regularly use their own” and “regularly refill their own.”
Normative statements which displayed the undesired norm and mentioned personal water bottles
were reverse keyed when compiling the measure. The initial group of eight items included two
items containing a double negative (as in Condition B, “Very few University of Guelph students
do not use/refill their own personal water bottles”). When reliability analyses were conducted,
the eight-item scale had a Cronbach’s α of .74, 95% CI [.71, .78]. These two items’ correlations
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to the remaining scale were very low (.03 and .16). The final measure used for analysis
consisted of the remaining six items, with a Cronbach’s α of .86, 95% CI [.84, .87]. Items were
aggregated by averaging them to create a measure of personal water bottle use. Greater values
are indicative of greater perceived descriptive norms encouraging personal water bottle use.

The measure for bottled water initially had four items, once again containing the different
iterations of the possible normative frames with positive and negative deviance and grammar.
However, only one operationalization of the bottled water behaviour was used, “regularly buy.”
One item contained a double negative (“Very few University of Guelph students do not regularly
buy bottled water”). When reliability analyses were conducted, the four-item scale had a
Cronbach’s α of .67, 95% CI [.63, .72]. The correlation of the double-negative item to the
remaining scale was also very low (.12). The final measure used for analysis consisted of the
remaining three items, with a final Cronbach’s α of .79, 95% CI [.76, .82]. A sample item for the
bottled water norm measure was “Very few University of Guelph students regularly buy bottled
water.” The statements were keyed such that strong agreement lead to greater scores in the
measure for descriptive group norms about bottled water. Higher scores are therefore indicative
of a perceived higher normative usage of bottled water.

Percentage ratings. Participants were also asked to rate their perceptions of how many
University of Guelph students regularly used their own personal water bottle, and, separately,
how many regularly bought bottled water. The items provided a horizontal slider bar
representing a percentage of students participating in either behaviour. Grid lines were displayed
at each 10-point interval up to 100%, and the slider could be positioned to the nearest whole
number. The item was presented with the slider positioned at zero. These measures of
descriptive group norms were collected as an additional way to operationalize descriptive norms.
Having more than one measure for one of the fundamental concepts of the study (norms), that
was not dependent on the language frames allowed for triangulation of results in comparing
outcomes across the conditions.
Behavioural intentions. Participants’ behavioural intentions were assessed by asking
them about their agreement with two items about their intent to use their personal water bottle
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and two items about their intent to purchase bottled water over the next week. Items were
modeled after the TPB Questionnaire (Ajzen, 2013). Pearson’s correlation for the personal water
bottle measure was r = .93, 95% CI [.92, .94]. For the bottled water behavioural intention
measure, r was .78, 95% CI [.74, .81]. Sample items include “I intend to buy bottled water from
a vending machine,” and “I intend to use my own personal water bottle.” The items were rated
using a Likert type scale ranging from 1 [Strongly Disagree] to 7 [Strongly Agree]. Items were
averaged to create a measure of behavioural intention. Greater values are indicative of greater
behavioural intention.

Behavioural likelihood. Behavioural likelihood was included as an additional measure
of intention that conformed more with the theories of Warshaw and Davis (1985) than Ajzen’s
(1991) Theory of Planned Behaviour. Warshaw and Davis (1985) contended that habitual
behaviours were less successfully predicted by Ajzen’s concept of behavioural intentions.
Instead they posited that “behavioural expectations,” or a self-prediction of the likelihood of the
behaviour taking place, was more predictive of habitual behaviours. The likelihood of using a
personal water bottle or buying bottled water was assessed by asking them to rate the likelihood
of participating in either behaviour over the next week, using two items per behaviour.
Pearson’s correlation for the personal water bottle items was .91, 95% CI [.89, .92]. For the
bottled water behavioural likelihood items Pearson’s r was .77, 95% CI [.73, .80]. The
introduction to the personal water bottle likelihood item instructed participants “Please rate the
likelihood you will engage in the following actions on the University of Guelph main campus in
the next week.” and listed “Use my own personal water bottle.” and “Refill my own personal
water bottle.” The instructions for the bottled water items were the same, and were followed by
“Buy bottled water from a vending machine” or “Buy bottled water at one of the concession
stands.” The four items were rated using a Likert type scale ranging from 1 [Very unlikely] to 7
[Very likely]. Items were averaged to create a measure of behavioural likelihood. Greater
values are indicative of greater likelihood of engaging in the respective behaviour.

Behavioural measure. In addition to the course credit offered, for incentive and another
behavioural measure, at the end of the survey, participants were offered a choice of
compensation:
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Discount voucher for $5 off a personal water bottle

•

Discount voucher for a case of bottled water (approximate value $5)

•

Neither (If neither, why?)
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Results
The dependent variables of descriptive group norms, behavioural intentions, and
behavioural likelihood were measured separately in terms of both personal water bottles and
bottled water. The abbreviations “PWB” and “BW” are used in the figures to represent
“personal water bottle” and “bottled water,” respectively.

As a reminder, overall, it was hypothesized that negative deviance would have a stronger
effect than grammatical deviance, and that any negative frame would have a stronger effect than
the all-positive frame. Given that logic, it was hypothesized that the message containing both
negative deviance (“Very few”) grammatical negation (“do not”) would have the strongest
effect. The activity valence was not hypothesized to have an easily discernable effect, as the
population’s appraisal of the activity as a positive environmental benefit or negative
environmental detriment was not known. Further, the social desirability of the activity was also
unclear at the beginning of the study, i.e., if students perceived using a personal water bottle as
“the right thing to do.”
In each of the following hypotheses except H5, “a greater effect” meant an increase in
descriptive group norms, behavioural intentions and likelihood regarding using personal water
bottle refills. Since each DV had two contrasting behaviours, “a greater effect” also meant a
decrease in descriptive group norms, behavioural intentions and likelihood regarding buying
bottled water.

The specific a priori hypotheses for the experiment were as follows:
H1. All normative messages would have a greater effect on the dependent variables than the nonnormative control.
H2. Condition B (negative deviance, grammatical negation, and positive activity valence) would
have a greater effect than Condition C (positive deviance, grammatical negation, and negative
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activity valence).
H3. Condition D (negative deviance, positive grammar, negative activity valence) would have a
greater effect than Condition C (positive deviance, grammatical negation, and negative activity
valence).
H4a. Condition B (negative deviance, grammatical negation, and positive activity valence)
would have a greater effect than Condition A (all positive frame).
H4b. Condition C (positive deviance, grammatical negation, and negative activity valence)
would have a greater effect than Condition A (all positive frame).
H5. Activity valence would have a greater effect on the activity it targets than on its contrasting
activity, i.e., the mention of “bottled water” in the message would have a greater effect on all
“bottled water” variables.

Analyses
Null hypothesis significance testing (NHST)
Null hypothesis significance testing (NHST) was used for initial analyses because it is a
standard practice in the field of social psychology. Parametric tests were planned a priori so that
we could generalize from the sample to the population under study (university students at the
University of Guelph). The parametric tests used in NHST require that the data meet core
underlying assumptions, namely, that there is homogeneity of variance, and that the residuals for
the data are normally distributed. All NHST was conducted using an α-level of .05.

Assumption of homogeneity of variance
Levene’s test was used to check for homogeneity of variance of the various DVs across
the experimental conditions. For descriptive group norms (personal water bottle), the data met
the assumption of homogeneity of variance (F(4, 523) = 1.29, p = .27). Descriptive group norms
(bottled water) also met this assumption (F(4, 524) = 0.096, p = .98). The data for descriptive
group norms as perceived percent personal water bottles met the criteria of homogeneity of
variance (F(4, 523) = 0.27, p = .90). The data for descriptive group norms as perceived percent
bottled water use met the assumption of homogeneity of variance across condition (F(4, 523) =
0.77, p = .54). For intentions to use a personal water bottle, the data met the assumption of
homogeneity of variance across condition (F(4, 509) = 1.03 p = .39). For intentions to buy
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bottled water, the data also met the assumption of homogeneity of variance across condition
(F(4, 514) = 0.57, p = .69). For likelihood of using a personal water bottle, the data met the
assumption of homogeneity of variance across condition (F(4, 508) = 1.01, p = .401). For
likelihood of buying bottled water, the data also met the assumption of homogeneity of variance
across condition (F(4, 524) = 0.31, p = .87).

Assumption of normal distribution
Data for descriptive group norms were very close to a normal distribution. Data for
descriptive group norms (personal water bottle) passed the Shapiro-Wilk test for normality in
Condition B “Double negative,” W = 0.98, p = .095, and the control, W = 0.98, p = .090. The
remaining conditions failed the Shapiro-Wilk test for normality (A “All positive” W = 0.97, p =
.006; C “Most do not” W = 0.97, p = .012; D “Very few do” W = 0.97, p = .017). Data for
descriptive group norms (bottled water) passed the Shapiro-Wilk test for normality in Condition
B “Double negative,” W = 0.98, p = .055, and the control, W = 0.98, p = .14. The remaining
conditions failed the Shapiro-Wilk test for normality (A “All positive” W = 0.98, p = .035; C
“Most do not” W = 0.97, p = .011; D “Very few do” W = 0.97, p = .0034). The data for
descriptive group norms as a perceived percentage of personal water bottle users in Conditions B
“Double negative” and D “Very few do” passed the Shapiro-Wilk test for normality (W = 0.98, p
= .073; W = 0.98, p = .072). The remaining conditions (A “All positive,” C “Most do not,” and
control) showed significant values for non-normality (respectively, W = 0.96, p = .0029; W =
0.94, p = .00018; W = 0.97, p = .013). For perceived percentage of bottled water users, only
Condition D “Very few do” passed the Shapiro-Wilk test for normality (W = 0.98, p = .0682.
The remaining conditions (A “All positive,” B “Double negative,” C “Most do not,” and control)
showed significant values for non-normality for perceived percentage of bottled water users
(respectively, W = 0.96, p = .00085; W = 0.97, p = .024; W = 0.94, p = .00010; W = 0.97,
0.0084). Thus, t-tests (Welch’s t)2 were used for NHST of descriptive group norms because the
violation of normality was not severe (unlike in the other DVs).

All other numeric, non-categorical DVs were not analysed using parametric t-tests.

In the words of Field, Miles and Field (2012), “if for some reason you want to assume equal variances (we can’t
think why you would),” you can program the t-test in R to assume var.equal=TRUE, and not run Welch’s t.
2
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Visual assessment of the histograms of the data plainly showed skewed (and almost tailless on
one side) distributions (see Appendix B for a summary of the modes), QQ plots (see Appendix
C) showed highly non-normal patterns, and statistical tests were run to test the non-normality.
Data for intentions to use a personal water bottle showed a non-normal, skewed distribution, and
drastically failed the Shapiro-Wilk normality test (A “All positive” W = 0.76, p < .0001; B
“Double negative” W = 0.73, p < .0001; C “Most do not” W = 0.70, p < .0001; D “Very few do”
W = 0.73, p < .0001; Control W = 0.72, p < .0001). Data for the DV of intentions to buy bottled
water also showed a non-normal, skewed distribution, and drastically failed the Shapiro-Wilk
normality test (A “All positive” W = 0.89, p < .0001; B “Double negative” W = 0.83, p < .0001;
C “Most do not” W = 0.87, p < .0001; D “Very few do” W = 0.867, p < .0001; Control W = 0.84,
p < .0001). Data for likelihood of using a personal water bottle showed a non-normal, skewed
distribution, and drastically failed the Shapiro-Wilk normality test (A “All positive” W = 0.76, p
< .0001; B “Double negative” W = 0.71, p < .0001; C “Most do not” W = 0.75, p < .0001; D
“Very few do” W = 0.71, p < .0001; Control W = 0.76, p < .0001). Likewise, data for likelihood
to buy bottled water also showed a non-normal, skewed distribution, and drastically failed the
Shapiro-Wilk normality test (A “All positive” W = 0.85, p < .0001; B “Double negative” W =
0.83, p < .0001; C “Most do not” W = 0.87, p < .0001; D “Very few do” W = 0.87, p < .0001;
Control W = 0.84, p < .0001). Therefore, differences in means for intentions and likelihood were
compared using the non-parametric two-sample Wilcoxon rank sum test (equivalent to the
Mann-Whitney test, and not to be confused with the Wilcoxon signed rank test, which is for
paired samples) (Field, Miles, & Field, 2012) instead of a t test.

The unforeseen strong skewness was not planned for in the a priori study design phase.
(As mentioned above, participants’ pre-existing appraisal or approval was not known.)
In an attempt to normalize the strongly skewed distribution, the data set was analysed for outliers
and trimmed. Rather than using a percent trim, values for outcome or moderator variables that
exceeded plus or minus three times the standard deviation of the grand mean for that variable
were assigned a value of “missing.” This trim did not have a strong effect on the normality of
the data for any variable, as only two values were removed from descriptive group norms
(personal water bottle), one from perceived percentage personal water bottles, eight from
intention (personal water bottle), and 14 from likelihood (personal water bottle). No values were
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removed from descriptive group norms (bottled water), perceived percentage bottled water,
intention (bottled water), or likelihood (bottled water). The exploratory data analyses on
assumptions were then re-run on the trimmed dataset. The results of the tests cited above use the
trimmed dataset. That is, even with a slightly trimmed dataset, the normality issue persisted,
preventing the use of parametric tests with four of the dependent variables.

New statistics and estimation statistics
However, recognizing that NHST has limitations that have been called into criticism by
the likes of Cumming (2014) and (Kline, 2008), alternative approaches to NHST were used.
Among these effect sizes and confidence intervals are currently some of the recommended ones
(Cumming, 2014)) as they address some the concerns noted for NHST, such as avoiding the
dichotomous thinking of presence/absence of effect under NHST and arbitrary p-value
thresholds. The Department of Psychology provides extensively referenced guidance in the form
of the “Statistical Methods in Theses: Guidelines and Explanations” (University of Guelph,
2016) which lead me to choose Cohen’s d (or standardized mean difference) as the main measure
of effect size. Cohen’s d was chosen over r or eta2 as it is relatively simple to understand, and
appropriate in assessing comparisons in means across categorical conditions. All d statistics are
presented with 95% confidence intervals.

In addition, visual analyses were conducted on the 95% confidence intervals for the
means and the difference of the means (Cumming & Finch, 2005). Lastly, the choice of
compensation gift ($5 off a personal water bottle, $5 case of bottled water, or neither) was
analysed using Pearson’s chi-squared test.

Hypothesis 1. All Normative Messages Would Have a Greater Effect than the Control.
Descriptive group norms – personal water bottles
To examine H1 for descriptive group norms (personal water bottles) specific contrasts of
each condition versus control were tested using a one-tailed Welch’s t-test. The means are
presented in Figure 1 with 95% confidence intervals.
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Figure 1. Means of descriptive group norms about personal water bottles, by condition, with
95% confidence intervals.

The results of only one of the tests suggested a statistically significant difference between
the mean for Condition D “Very few do” and the control (t(201.15) = 1.67, p = .048, d = 0.23,
95% CI [-0.043, 0.51]). The other three conditions did not have a statistically significant
difference compared to the control. An overview of the results of the one-tailed Welch’s t-test,
raw mean differences, and effect sizes for the contrasts in Hypothesis 1 (that all experimental
conditions would have a greater effect than the control) is found in Table 3. (A full table of all
condition means, standard deviations and 95% confidence intervals about the mean is found in
Appendix B.)

Table 3
Descriptive group norms (personal water bottles) mean difference, t-test results, and effect size
Contrasts
mean
CI
t
df
p
d
CI
difference
A vs. control 0.13
[-0.16, 0.42]
0.87
214.73 .19
0.12
[-0.15, 0.38]
B vs. control -0.048
[ -0.34, 0.24]
-0.33 207.89 .63
-0.045 [-0.32, 0.23]
C vs. control 0.11
[ -0.17, 0.39]
0.81
205.53 .21
0.11
[-0.16, 0.38]
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D vs. control 0.25
[-0.045, 0.55]
1.67* 201.15 .048 0.23
Note: * = p < .05. All CIs are 95%. t = Welch’s t, one tailed. d = Cohen’s d.
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[-0.042, 0.51]

As seen in Table 3, the mean differences between the experimental conditions and the
control were all less than a quarter of the interval between the Likert points (which ran from 1 to
7, indicating the strength of agreement.) Condition B “Double negative” had the smallest
difference in means, and was also the only negative difference (performing worse than the
control). The largest positive mean difference, between D “Very few do” and the control, was
0.25, 95% CI [-0.045, 0.55], which was also the only significant difference. Furthermore, the
CIs for the mean difference all crossed zero, indicating that the range of possible differences
includes 0, or no difference. For D “Very few do,” the lower limit of the mean difference
confidence interval only just crossed zero, at UL = -0.045.
The contrast of Condition D “Very few do” had the largest effect size and closest-to-zero
lower CI limit, d = 0.23, 95% CI [-0.042, 0.51]. Conditions A “All positive” and C “Most do
not” had smaller effect sizes than D, and Condition B “Double negative” not only had an effect
size less than 0.1, but also had a negative direction compared to the prediction that it should
perform better than the control. However, CIs for the effect sizes regarding the effect of the
manipulation on descriptive group norms also all crossed zero, indicating that there may be no
effect of the manipulation. Once again, Condition D “Very few do” had an effect size lower CI
limit that was closest to zero. There may be an effect of the manipulation for Condition D “Very
few do” on descriptive group norms (personal water bottle). This test provides some evidence
that a negative deviance frame coupled with the negativity activity valence may influence group
norms regarding the positive activity valence.
Descriptive group norms – bottled water
For descriptive group norms (bottled water), specific contrasts of each condition versus
control were tested using a one-tailed Welch’s t-test. A visual representation of the means with
95% confidence intervals is presented in Figure 2.
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Figure 2. Means of descriptive group norms about bottled water, by group, with 95%
confidence intervals.

The results of the Welch’s t-tests did not suggest any statistically significant differences
between any of the conditions and the control for bottled water descriptive group norms.

Results from the t-tests, mean differences, and effect sizes for the contrasts versus the
control are shown in Table 4.

Table 4
Descriptive group norms (bottled water) mean difference, t-test results, and effect size
Contrasts
mean
CI
t
df
p
d
CI
difference
A vs. control 0.085
[-0.26, 0.43] 0.48
216.03 .69
0.065
[-0.2, 0.33]
B vs. control 0.13
[-0.23, 0.49] 0.72
207.72 .77
0.1
[-0.17, 0.37]
C vs. control -0.055
[-0.41, 0.30] -0.31
206.99 .38
-0.043
[-0.28, 0.27]
D vs. control 0.031
[-0.33, 0.39] 0.17
199.82 .57
0.024
[-0.25, 0.30]
Note: * = p < .05. All CIs are 95%. t = Welch’s t, one tailed. d = Cohen’s d.
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The mean difference of only one condition followed the hypothesized direction compared
to the control condition. Specifically, the mean of C “Most do not” (M = 3.69, SD = 1.29) was
less than the control (M = 3.74, SD = 1.28). The other mean differences for bottled water norms
were positive, i.e., the mean was slightly higher than the control, an effect in the undesired
direction. However, the size of the difference for C “Most do not” versus the control was small.
All the mean difference confidence intervals again crossed zero, indicating the possibility of no
difference. The mean difference confidence intervals were also larger and more centered around
zero (that is, the upper and lower limits were not close to zero) compared to the confidence
intervals of the personal water bottle group norm mean differences.

The largest effect size for the difference between the bottled water descriptive group
norm and the control was in Condition B “Double negative,” but it was still very small d = 0.1,
95% CI [-0.17, 0.37] (Sawilowsky, 2009). The contrast for C “Most do not” that had a mean
difference in the desired direction had an effect size that was very small, d = -0.043, 95% CI [0.28, 0.27]. The other two effect sizes were also very small, and all effect size 95% CIs crossed
zero, with no lower or upper limits being as close to zero. There appeared to be no effect of the
manipulation on descriptive group norms regarding bottled water.

Descriptive norms as perceived percent using a personal water bottle
Descriptive groups were also measured by asking participants to indicate what percentage
of students they thought used their own personal water bottles. A visual presentation of the
means with 95% confidence intervals is shown in Figure 3.
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Figure 3. Means of descriptive group norms, expressed as perceived percentage of personal
water bottle use, by group, with 95% confidence intervals.

No conditions showed a statistically significant difference compared to the control. The
results from the one-tailed Welch’s t-test, comparison of mean differences, and Cohen’s d as an
effect size are presented in Table 5.
Table 5
Descriptive norms as perceived percent (personal water bottle) mean difference, t-test results,
and effect size
Contrasts
mean
CI
t
df
p
d
CI
difference
A vs. control 0.58
[-4.17, 5.33] 0.24
212.01 .41
0.032
[-0.23, 0.30]
B vs. control -2.37
[-7.33, 2.6]
-0.94
206.99 .83
-0.13
[-0.40, 0.14]
C vs. control -0.91
[-5.8, 3.99]
-0.36
205.96 .64
-0.05
[-0.32, 0.22]
D vs. control 2.06
[-2.77, 6.89] 0.84
200.94 0.2
0.12
[-0.16, 0.39]
Note: * = p < .05. All CIs are 95%. t = Welch’s t, one tailed. d = Cohen’s d.
Mean differences between the experimental conditions and the control were minimal.
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Two contrasts had less than a percentage point difference in means, and the other two were
barely over 2 percent points. The direction was the opposite from hypothesized for two of the
conditions, B “Double negative” and C “Most do not.” Their confidence intervals all crossed
zero, and ranged from -7.33 to 6.89 percentage points at their upper and lower limits. The
confidence intervals were quite large compared to the values of the mean difference.
Conditions B “Double negative” and D “Very few do not” versus the control had the
largest non-significant effect sizes at d = -0.13 and d = 0.12, both of which are very small. B’s
negative effect size indicates that B “Double negative” is in the opposite direction as
hypothesized, that perceived norms for personal water bottles were lower than the control. All
confidence intervals for Cohen’s d crossed zero, and none of the upper or lower limits were close
to zero. There appeared to be no effect of the manipulation on the perceived percentage of
personal water bottle use.

Descriptive norms as perceived percent using bottled water
Descriptive group norms were also measured by asking participants to indicate on a slider
bar what percentage of students they thought bought bottled water. A visual presentation of the
means with 95% confidence intervals is shown in Figure 4.
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Figure 4. Means of descriptive group norms, expressed as perceived percentage of bottled water
use, by group, with 95% confidence intervals.
The comparison of mean differences, one-tailed Welch’s t-test, and Cohen’s d as an
effect size is presented in Table 6. No conditions showed a statistically significant difference
compared to the control.
Table 6
Descriptive group norms as perceived percentage (bottled water) mean difference, t-test results,
and effect size
Contrasts
mean
CI
t
df
p
d
CI
difference
A vs. control 0.38
[-5.18, 5.94]
0.14
213.24 .55
0.018 [-0.25, 0.28]
B vs. control 3.30
[-2.29, 8.89]
1.17
206.18 .12
0.16 [-0.11, 0.43]
C vs. control 3.07
[-2.86, 8.99]
1.02
205.32 .85
0.14 [-0.13, 0.41]
D vs. control 1.82
[-3.82, 7.45]
-0.64
199.97 .26
0.071 [-0.21, 0.35]
Note: * = p < .05. All CIs are 95%. t = Welch’s t, one tailed. d = Cohen’s d.
Mean differences indicated higher bottled water norms than the control, the opposite of
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what was predicted. The largest differences were around 3 percent points, and were for B
“Double negative” and C “Most do not” versus the control. Furthermore, all confidence intervals
for the mean difference crossed zero, indicating the possibility of no difference. No confidence
interval had a limit near zero, and the sizes of the CI were large compared to the mean
difference.
Conditions B “Double negative” and C “Most do not” versus the control had the largest
(non-significant) effect sizes at d = -0.16, 95% CI [-0.11, 0.43] and d = 0.14, 95% CI [-0.13,
0.41], both of which are very small. The 95% confidence intervals for the effect size also
crossed zero, with no limits being close to zero. The manipulation did not seem to have an effect
on perceived percentage of bottled water users.

Intentions to use a personal water bottle
Participants were asked to rate their intention to use their own personal water bottle. A
visual presentation of the means for intention with 95% confidence intervals is shown in Figure
5.
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Figure 5. Means of intention to use a personal water bottle, by group, with 95% confidence
intervals.

No statistically significant effects were found for intention to use a personal water bottle
for any of the comparisons to the control Since data were analysed using a non-parametric test, a
report of the medians is included. The results of the one-tailed Wilcoxon rank sum test, the
mean differences, and effect sizes for intentions to use a personal water bottle is presented in
Table 7. (In accordance with reporting a non-parametric test, the medians for the five conditions
were A “All positive”: Mdn = 6.5, B “Double negative”: Mdn = 7, C “Most do not”: Mdn = 7, D
“Very few do”: Mdn = 7, Control: Mdn = 7.)

Table 7
Intention (personal water bottle) mean difference, Wilcoxon rank sum test results, and effect size
Contrasts
mean difference CI
W
p
d
CI
A vs. control

-0.26

[-0.64, 0.12]

5071

.86

-0.18

[-0.45, 0.088]

B vs. control

0.036

[-0.31, 0.38]

5352.5

.45

0.029 [-0.24, 0.30]

C vs. control

0

[-0.36, 0.36]

5175.5

.53

0

D vs. control

0.051

[-0.30, 0.40]

5026.6

.47

0.041 [-0.24, 0.32]

[-0.27, 0.27]
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Note: * = p < .05. All CIs are 95%. W = Wilcoxon rank sum test, one tailed. d = Cohen’s d.

The mean differences for intention to use a personal water bottle compared to the control
were mostly very small and positive, excepting Condition A “All positive” and Condition C
“Most do not.” Condition A “All positive” had a mean difference of approximately a quarter
point between Likert points, but in the opposite direction as predicted. There was no difference
in the mean of intention to use a personal water bottle for Condition C “Most do not” and the
control condition. The 95% CIs for the mean difference of all contrasts, however, crossed zero,
indicating the possibility of no effect. All 95% CIs for the mean difference of intention (personal
water bottle) were large compared to the value of the mean difference.
The standardized effect size, Cohen’s d, was largest in Condition A “All positive” versus
the control d = -0.18, 95% CI [-0.45, 0.088], which also went in the undesired direction. The
confidence interval for Conditions A’s effect size had an upper limit that approached zero. The
manipulation, particularly Condition A “All positive,” may have an influence on intentions to
use a personal water bottle, but not in the way predicted.

Intentions to buy bottled water
In the case of this DV, the hypotheses were that the normative messages would lower the
intention to buy bottled water, so a higher mean score indicates that the message was less
effective in the desired direction. A visual presentation of the means for intention to buy bottled
water with 95% confidence intervals is shown in Figure 6.
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Figure 6. Means of intention to buy bottled water, by group, with 95% confidence intervals.

No significant effects of the manipulation were found on intention to buy bottled water
for any of the comparisons to the control (see Table 8). In addition to the Wilcoxon rank sum
test results, comparisons of the mean differences and effect sizes are presented in Table 8. (In
accordance with reporting a non-parametric test, the medians for the five conditions were A “All
positive”: Mdn = 2.5, B “Double negative”: Mdn = 2, C “Most do not”: Mdn = 2, D “Very few
do”: Mdn = 2.5, Control: Mdn = 2.)

Table 8
Intention (bottled water) mean difference, Wilcoxon rank sum test results, and effect size
Contrasts
mean difference
CI
W
p
d
CI
A vs. control

0.042

[-0.44, 0.52]

6225

.74

0.023

[-0.24, 0.29]

B vs. control

-0.17

[-0.67, 0.32]

5096

.27

-0.097

[-0.37, 0.18]

C vs. control

0.098

[-0.41, 0.60]

5543.5

.72

0.053

[-0.22, 0.33]

D vs. control

0.17

[-0.35, 0.69]

5422

.75

0.09

[-0.19, 0.37]
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Note: * = p < .05. All CIs are 95%. W = Wilcoxon rank sum test, one tailed. d = Cohen’s d.

The mean differences compared to the control were largely positive, indicating a possible
effect in the undesired, non-predicted direction. Condition B “Double negative” versus the
control was the only mean difference that was lower. The mean differences were small in the
context of the 7-point strength of agreement presented in the intention scale. Furthermore, the
95% confidence intervals for the mean difference all crossed zero, and none had a limit close to
zero, indicating the possibility of no mean difference being the true population mean difference.

Effect sizes were for intentions to buy bottled water were all very small, and as with the
mean difference, only the Condition B “Double negative” contrast versus the control was in the
predicted and desired direction. All 95% CIs for Cohen’s d crossed zero, and no CI limits were
close to zero. The manipulation did not appear to have an effect on intentions to buy bottled
water.

Likelihood of using a personal water bottle
Participants were asked to rate the likelihood of using their own personal water bottle in
the next week. A visual presentation of the means for intention with 95% confidence intervals is
shown in Figure 7.
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Figure 7. Means of likelihood of using a personal water bottle, by group, with 95% confidence
intervals.

No significant effects of condition on likelihood of using a personal water bottle were
found for any of comparisons to the control (see Table 9 for statistical results). In addition to the
results of the one-tailed Wilcoxon rank sum test, a comparison of mean differences and Cohen’s
d effect sizes is presented in Table 9. (In accordance with reporting a non-parametric test, the
medians for the five conditions were A “All positive”: Mdn = 7, B “Double negative”: Mdn = 7,
C “Most do not”: Mdn = 7, D “Very few do”: Mdn = 7, Control: Mdn = 7.)

Table 9
Likelihood (personal water bottle) mean difference, Wilcoxon rank sum test results, and effect
Contrasts
mean difference
CI
W
p
d
CI
A vs. control

-0.099

[-0.49, 0.29]

5373.5

.58

-0.069

[-0.34, 0.20]
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B vs. control

0.14

[-0.24, 0.51]

5524

.20

0.10

[-0.17, 0.38]

C vs. control

0.17

[-0.18, 0.52]

5355.5

.30

0.13

[-0.14, 0.41]

D vs. control

0.22

[-0.15, 0.58]

5232

.15

0.17

[-0.11, 0.45]

Note: * = p < .05. All CIs are 95%. W = Wilcoxon rank sum test, one tailed. d = Cohen’s d.
The mean differences for likelihood of using a personal water bottle ranged from a tenth
to just under a quarter of the difference between the points on the 7 point Likert scale. The
largest mean difference was in the contrast of Condition D “Very few do” versus the control, at
0.22, 95% CI [-0.15, 0.58]. Condition A “All positive” versus the control’s difference was
negative, indicating that likelihood to use a personal water bottle was slightly less in this
condition that the non-normative control. However, all 95% confidence intervals for the
difference of the mean crossed zero, with none of the limits being close to zero given their
relative size to the mean difference. The confidence interval for the difference in means crossing
zero indicates the possibility of no effect.
The largest effect sizes were d = 0.17, 95% CI [-0.11, 0.45] for Condition D “Very few
do” versus the control, followed by d = 0.13, 95% CI [-0.14, 0.41] for Condition C “Most do
not” versus the control. These effect sizes are very small, but are in the predicted direction.
However, all effect size 95% confidence intervals cross zero, and the limits do not approach
zero, lending little support to the theory that the normative messages in the manipulation had an
effect on the likelihood of using a personal water bottle.

Likelihood of buying bottled water
Participants were asked to rate the likelihood of buying bottled water over the next week.
A visual presentation of the means with 95% confidence intervals for intention to buy bottled
water is shown in Figure 8.
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Figure 8. Means of likelihood of buying bottled water, by group, with 95% confidence
intervals.

No statistically significant effects of the manipulation were found for any of the
comparisons to the control (see Table 10). In addition to the results of the Wilcoxon rank sum
test, the mean differences and effect size (Cohen’s d) are presented in Table 10. (In accordance
with reporting a non-parametric test, the medians for the five conditions were A “All positive”:
Mdn = 2, B “Double negative”: Mdn = 2, C “Most do not”: Mdn = 2.5, D “Very few do”: Mdn =
2, Control: Mdn = 2.)

Table 10
Likelihood (bottled water) mean difference, Wilcoxon rank sum test results, and effect size
Contrasts
mean
CI
W
p
d
CI
difference
A vs. control

0.04

[-0.43, 0.51]

6106.5

.61

0.023

[-0.24, 0.29]

B vs. control

-0.034

[-0.52, 0.45]

5427

.37

-0.019

[-0.29, 0.25]
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C vs. control

0.13

[-0.35, 0.61]

5743

.71

0.073

[-0.20, 0.34]

D vs. control

0.32

[-0.35, 0.61]

5751.5

.91

0.17

[-0.10, 0.45]

Note: * = p < .05. All CIs are 95%. W = Wilcoxon rank sum test, one tailed. d = Cohen’s d.
The predicted and desired effect was that the normative messages would lower intention
to buy bottled water, which would be indicated by a negative difference in means. Only the
contrast of B “Double negative” versus the control had an effect in the desired direction, but in a
miniscule amount. All other experimental conditions saw positive mean differences of
likelihood to buy bottled water, and the largest was in the D “Very few do not” versus the
control, at 0.32, 95% CI [-0.35, 0.61]. This increase in likelihood corresponds to a third of the
interval between the agreement points on the 7 point Likert scale. All confidence intervals for
the differences of the mean crossed zero, and the upper and lower bounds did not approach zero,
meaning that there was a possibility that the mean difference could be zero.

Effect sizes for intention to buy bottled water were very small for all contrasts. The
largest effect size was for Condition D “Very few do” versus the control, d = 0.17, 95% CI [0.10, 0.45]. Condition D “Very few do” also had the largest mean difference, but when
standardized (i.e., when the standard deviations were taken into account), the magnitude of the
possible effect decreased. In addition, all 95% confidence intervals for the effect size of
likelihood to buy bottled water crossed zero, indicating that one of the possible true effect sizes
was zero, or no effect. Furthermore, no confidence interval around the effect size approached
zero (not even Condition D “Very few do.” It is unlikely the manipulated normative frames had
an influence on the likelihood of buying bottled water.

Hypothesis 2. Norm Containing Both Negative Deviance and Grammatical Negation Would
Have a Greater Effect than Grammatical Negation Alone, Regardless of Valence.
Descriptive group norms – personal water bottles
The hypothesis that descriptive group norms would be greater in Condition B “Double
negative” than Condition C “Most do not” was not supported, as the mean for Condition B (M =
4.84, SD = 1.05) was lower than C (M = 5.00, SD = 0.98). Welch’s t-test returned nonsignificant results, t(208.22) = -1.15, p = .88, one tailed. The raw mean difference was -0.16
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with a 95% confidence interval of [-0.44, 0.12]. The mean difference was negative, indicating an
effect in the opposite direction as predicted. The 95% CI for the mean difference crossed zero
and neither limit was close to zero, indicating that a null effect was a likely possibility. The
effect size was very small, and also in the opposite direction as predicted (Cohen’s d = - 0.16,
95% CI [-0.43, 0.11]). The 95% CI for the effect size also crossed zero and neither limit
approached zero. Support was not found for the hypothesis that the message in Condition B
“Double negative” would increase descriptive group norms about personal water bottles
compared to the condition with grammatical negation and positive deviance.
Descriptive group norms – bottled water
The hypothesis that descriptive group norms for bottled water (the belief in the
prevalence of bottled water use) would be lower in Condition B “Double negative” than
Condition C “Most do not” was not supported, as the mean for Condition B (M = 3.88, SD
=1.36) was greater than C (M = 3.69, SD = 1.28). Welch’s t-test again returned non-significant
results, t(208.59) = 1.03, p = .85, one tailed. The raw mean difference between the conditions
was 0.19, 95% CI [-0.17, 0.55]. The mean difference was positive, indicating an effect in the
opposite direction as predicted. The 95% CI for the mean difference crossed zero and neither
limit was close to zero, indicating that a null effect was a likely possibility. The effect size was
very small, and also in the opposite direction as predicted d = 0.14, 95% CI [-0.13, 0.41].
Looking at the whole of the evidence, support was not found for the hypothesis that the double
negative would decrease the perception of bottled water norms compared to the message with
positive deviance and grammatical negation, “Most do not.”

Descriptive norms as perceived percent using a personal water bottle
The operationalization of descriptive group norms as a perceived percentage of students
using personal water bottles showed a similar pattern to the other measure of descriptive group
norms. The mean for Condition B “Double negative” (M = 60.66, SD = 18.54) was lower than
the mean for Condition C “Most do not” (M = 62.12, SD = 17.97). The hypothesis suggesting
the double negative would be higher was not found to be statistically significant, t(208.9) = 0.58, p = .72, one tailed.
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The raw mean difference was -1.46, 95% CI [-6.42, 3.49]. The mean difference was
negative, indicating an effect in the opposite direction as predicted. The 95% CI for the mean
difference crossed zero and neither limit was close to zero, indicating that a null effect was a
likely possibility. The size of the CI was also large compared to the value of the mean
difference. The effect size, d = -0.080, 95% CI [-0.35, 0.19], was very small, and also in the
opposite direction as predicted. The 95% CI for the effect size also crossed zero and neither
limit approached zero. Support was not found for the hypothesis that the message in Condition
B “Double negative” would increase descriptive group norms about personal water bottle
compared to the condition with grammatical negation and positive deviance.

Descriptive norms as perceived percent using bottled water
Descriptive group norms as a perceived percentage of students buying bottled water
showed slightly higher perceived undesired behaviour. The mean for Condition B “Double
negative” (M = 41.23, SD = 20.13) was higher than the mean for Condition C “Most do not” (M
= 40.99, SD = 22.49). Accordingly, the hypothesis suggesting the double negative would be
lower was not found to be statistically significant, t(206.04) = 0.08, p = .53, one tailed.

The raw mean difference was 0.24, 95% CI [-6.03, 5.56]. For percentage points, this
difference is very small, and the 95% confidence interval is much broader compared to the value
of the difference. The 95% CI also contains zero, indicating the possibility of a null effect. The
effect size was very small, and also in the opposite direction as predicted, d = 0.011, 95% CI [0.26, 0.28]. The 95% CI for the effect size also crossed zero and neither limit approached zero.
Support was not found for the hypothesis that the message in Condition B “Double negative”
would decrease descriptive group norms about bottled water compared to the condition with
grammatical negation and positive deviance, “Most do not.”

Intentions to use a personal water bottle
Data for this dependent variable were strongly skewed towards the highest positive
response, “Strongly agree.” Contrasting Condition B “Double negative” (M = 6.16, SD = 1.22)
and Condition C “Most do not” (M = 6.12, SD = 1.32) did not result in a significant effect when
using the non-parametric Wilcoxon rank sum test, W = 5382, p = .42 (B “Double negative”: Mdn
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= 7, A “All positive”: Mdn = 7). (Indeed, the medians are equal.) The raw mean difference of
intentions was very small, 0.036, 95% CI [-0.31, 0.39]. The 95% confidence interval of the
difference in means crossed zero and neither limit approached zero, implying that there may be
no difference in the means. Taking an effect size based on the means found only a very small
effect, d = 0.028, with a broad 95% confidence interval that crossed zero [-0.25, 0.30]. Support
was not found for the hypothesis that the message in Condition B “Double negative” would
increase intentions to use a personal water bottle compared to the condition with grammatical
negation and positive deviance.

Intentions to buy bottled water
Data for this dependent variable were strongly skewed towards the lowest negative
response, “Strongly disagree.” The mean for Condition B “Double negative” (M = 2.55, SD =
1.7) was lower than the mean for Condition C “Most do not” (M = 2.82, SD = 1.79), but the
effect was not significant, W = 4674.5, p = .12 (B “Double negative”: Mdn = 2, C “Most do not”:
Mdn = 2). The raw mean difference was -0.27 with a 95% confidence interval of [-0.76, 0.21].
The mean difference was negative, indicating an effect in the direction predicted. The magnitude
of the mean difference was over a quarter of an interval point on the 7-point Likert scale. The
95% CI for the mean difference crossed zero and neither limit was close to zero, indicating that a
null effect was a likely possibility. The effect size was very small, d = -0.16, 95% CI [-0.43,
0.12] (that is, the magnitude of the raw mean difference did not survive when the standard
deviations were taken into account), and the 95% CI for the effect size also crossed zero.
Neither CI limit approached zero. Support was not found for the hypothesis that the message in
Condition B “Double negative” would decrease intentions to buy bottled water compared to the
condition with grammatical negation and positive deviance.

Likelihood of using a personal water bottle
The mean for likelihood to use a personal water bottle was slightly lower in Condition B
“Double negative (M = 6.12, SD = 1.33), than in Condition C “Most do not” (M = 6.15, SD =
1.17. The hypothesis that the double negative would be greater was found to be non-significant,
W = 5499, p = .36, one tailed (B “Double negative”: Mdn = 7, C “Most do not”: Mdn = 7).
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The raw mean difference was -0.035 with a 95% confidence interval of [-0.38, 0.31].
The mean difference was negative, indicating an effect in the opposite direction as predicted.
The 95% CI for the mean difference crossed zero and neither limit was close to zero, indicating
that a null effect was a likely possibility.

The effect size was very small, and also in the opposite direction as predicted, d = -0.028,
95% CI [-0.30, 0.24]. The 95% CI for the effect size also crossed zero and neither limit
approached zero. Support was not found for the hypothesis that the message in Condition B
“Double negative” would increase the likelihood of using a personal water bottled compared to
the condition with grammatical negation and positive deviance.

Likelihood of buying bottled water.
The mean for likelihood of buying bottled water for the “Double negative” condition (M
= 2.58, SD = 1.8) was slightly lower than the likelihood in Condition C “Most do not” (M = 2.74,
SD = 1.76), but the effect was non-significant, W = 5215, p = .21, one tailed (B “Double
negative”: Mdn = 2, C “Most do not”: Mdn = 2.5). The raw mean difference was -0.16 with a
95% confidence interval of [-0.65, 0.32]. The mean difference was negative, indicating an effect
in the direction predicted, but the 95% CI for the mean difference crossed zero and neither limit
was close to zero, indicating that a null effect was a likely possibility. The effect size was very
small, d = -0.091, 95% CI [-0.36, 0.18], and the 95% CI for the effect size also crossed zero and
neither limit approached zero. Support was not found for the hypothesis that the message in
Condition B “Double negative” would decrease the likelihood of buying bottled water compared
to the condition with grammatical negation and positive deviance.

Hypothesis 3. Norm containing negative deviance would have a greater effect than
grammatical negation alone.
Descriptive group norms – personal water bottles
The mean for descriptive group norms regarding personal water bottles in Condition D
“Very few do” (M = 5.14, SD = 1.09) was slightly higher than the mean for Condition C “Most
do not” (M = 5, SD = 0.98), but the effect was not statistically significant when tested using
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Welch’s t-test, t(198.59) = 0.95, p = .17, one tailed. Of note, both conditions C and D mentioned
bottled water as the activity valence.

The raw mean difference was 0.14 with a 95% confidence interval of [-0.15, 0.42]. The
positive value indicated the effect was in the predicted direction, but the 95% CI for the mean
difference crossed zero and neither limit was close to zero, indicating that a null effect was a
likely possibility.

The effect size was very small, d = 0.14, 95% CI [-0.14, 0.41]. The 95% CI for the
effect size also crossed zero and neither limit approached zero. Support was not found for the
hypothesis that the message in Condition D “Very few do” would increase descriptive group
norms about personal water bottled compared to the condition with grammatical negation.
Descriptive group norms – bottled water
The mean descriptive group norm for bottled water (that most students buy bottled water)
for Condition D “Very few do” (M = 3.77, SD = 1.32) was slightly higher than the mean for
Condition C “Most do not” (M = 3.69, SD = 1.29), and findings were not statistically significant,
t(200.56) = 0.47, p = .68, one tailed.

The raw mean difference was 0.086, and the positive value in this case indicated that
participants saw bottled water as more common when presented with the negative deviance
frame than with the grammatical negation frame. However, the 95% confidence interval for the
mean difference was [-0.26, 0.45], crossing zero and having neither limit close to zero, indicating
that this boomerang effect may not exist. The effect size, d = 0.066, 95% CI [-0.21, 0.34], was
also very small and had a confidence interval that included zero. Neither limit on the effect
size’s CI was close to zero. Taken all together, the boomerang effect of the negative deviance
message on descriptive group norms (bottled water) has little supporting evidence.

Descriptive norms as perceived percent using a personal water bottle.
Perceived descriptive group norms about personal water bottles for the negative deviance
highlighted condition, D “Very few do” (M = 65.09, SD = 17.04), were, as predicted, higher than
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for the negation only “Most do not” (M = 62.12, SD = 17.97), but the effect was not statistically
significant, t(203) = 1.21, p = .11, one tailed.

The size of the mean difference, 2.97, 95% CI [-1.86, 7.79], was small given the range of
the scale (100 percentage points), and given the standard deviations for the mean. The 95%
confidence interval for the mean difference crossed zero, indicating that the population value of
the difference could be zero. The upper and lower limits represented a range of 9.65, or just over
three times the size of the mean difference.
The standardized effect size, Cohen’s d = 0.17, 95% CI [-0.11, 0.44], was also very small
and its 95% confidence interval crossed zero, with neither limit approaching zero. Support was
not found for the hypothesis that the message in Condition D “Very few do” would increase
descriptive group norms about personal water bottled compared to the condition highlighting
grammatical negation.

Descriptive norms as perceived percent using bottled water
The perceived percentage of bottled water users in the deviance highlighted condition D
“Very few do” (M = 39.74, SD = 19.76) was slightly lower than for the condition highlighting
only negation, C “Most do not” (M = 40.99, SD = 22.49), the predicted direction, but the effect
was non-significant, t(201.02) = -0.42, p = .34, one tailed.

The raw mean difference was -1.25, 95% CI [-7.09, 4.58], a small value considering the
range of the percentage scale provided. The 95% confidence interval crossed zero and had an
unsatisfactorily large range (11.67) especially given the relative size of the mean difference.
Similarly, the standardized effect size, Cohen’s d, was -0.059, or very small, with a 95% CI of [0.33, 0.22]. The 95% CI for the effect size also crossed zero and neither limit approached zero.
Taken all together, support was not found for the hypothesis that the message in Condition D
“Very few do” would decrease the perceived percentage bottled water use compared to the
condition with grammatical negation.
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Intentions to use a personal water bottle
Mean intentions to use a personal water bottle in Condition D “Very few do” (M = 6.17,
SD = 1.21) were slightly higher than in Condition C “Most do not” (M = 6.12, SD = 1.32, but the
effect was not statistically significant, W = 5044, p = .45, one tailed (D “Very few do”: Mdn = 7,
C “Most do not”: Mdn = 7).

The raw mean difference was very small, 0.051, with a 95% confidence interval of [0.30, 0.40]. The 95% CI for the mean difference crossed zero and neither limit was close to
zero, indicating that a null effect was a likely possibility (indeed, the medians were equal).
The effect size was very small, but at least in the direction predicted, Cohen’s d = 0.040,
95% CI [-0.24, 0.32]. The 95% CI for the effect size also crossed zero and neither limit
approached zero. Support was not found for the hypothesis that the message in Condition D
“Very few do” would increase intentions to use a personal water bottle compared to the
condition with grammatical negation.

Intentions to buy bottled water
Mean intentions to buy bottled water were slightly higher in Condition D “Very few do”
(M = 2.89, SD = 1.87) than in Condition C “Most do not” (M = 2.82, SD = 1.79), the opposite of
what was hypothesized. The hypothesis test returned non-significant results, W = 5009.5, p =
.56, one tailed (D “Very few do”: Mdn = 2.5, C “Most do not”: Mdn = 2).

The raw mean difference was once again very small, 0.071, with a 95% confidence
interval of [-0.44, 0.58]. The 95% CI for the mean difference crossed zero and neither limit was
close to zero, indicating that a null effect was a likely possibility.
The standardized effect size, Cohen’s d = 0.09, 95% CI [-0.24, 0.32], was also very
small, and had a CI that crossed zero. Neither limit approached zero. Taken together, the
evidence does not support the theory that negative deviance would reduce intentions to buy
bottled water when compared with grammatical negation.
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Likelihood of using a personal water bottle
Mean likelihood to use a personal water bottle in Condition D “Very few do” (M = 6.2,
SD = 1.21) was slightly higher than in Condition C “Most do not” (M = 6.15, SD = 1.17, but the
effect was not statistically significant, W = 5208.5, p = .28, one tailed (D “Very few do”: Mdn =
7, C “Most do not”: Mdn = 7).

The raw mean difference was small, 0.045, and its 95% confidence interval [-0.29, 0.38]
crossed zero, with neither limit being close to zero. The CI crossing zero indicates a possibility
of no effect.
The effect size, Cohen’s d = 0.038 was very small, and its 95% CI also crossed zero, [0.24, 0.32]. Neither CI limit approached zero. Taken all together, the evidence does not support
the hypothesis that negative deviance would have a greater effect on the likelihood of using a
personal water bottle than grammatical negation.

Likelihood of buying bottled water
The mean likelihood of buying bottled water for Condition D “Very few do” (M = 2.93,
SD = 1.9) was in fact slightly higher than that for Condition C “Most do not” (M = 2.74, SD =
1.76), the opposite of the hypothesized effect direction. Results of the Wilcoxon rank sum test
were not significant, W = 5512, p = .77, one tailed (D “Very few do”: Mdn = 2, C “Most do not”:
Mdn = 2.5).

The raw mean difference was 0.19 with a 95% confidence interval of [-0.32, 0.70]. The
difference being positive indicated that negative deviance has a slightly higher likelihood of
buying bottled water, the opposite of the intended effect. However, the 95% CI of the difference
was fairly large compared to the difference, included zero, and neither limit approached zero.
These characteristics of the 95% CI indicate the possibility of no actual difference. Similar
patterns were observed for the effect size, Cohen’s d = 0.10, whose 95% CI was [-0.17, 0.38].
Once again, the effect size was very small, and the CI displayed the same characteristics as the
CI for the mean difference. Taken together, the evidence does not suggest that using a negative
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deviance frame decreases the likelihood of buying bottled compared to grammatical negation
frame.
Hypothesis 4a. Norm containing both negative deviance and grammatical negation would
have a greater effect than an all positive norm.
Descriptive group norms – personal water bottles
The mean of the descriptive group norm for personal water bottles in Condition B
“Double negative” (M = 4.84, SD = 1.05) was lower than the mean of Condition A “All positive”
(M = 5.02, SD = 1.11). Accordingly, the tested contrast, that B “Double negative” would have
higher descriptive group norms than the all positive message, was non-significant, t(216.97) = 1.20, p = .88, one tailed. The raw mean difference was -0.18, and its 95% confidence interval [0.46, 0.11] crossed zero and neither limit approached zero. The difference (and potential
boomerang effect) may be the result of error, as there is a possibility that the true difference is
zero.
A similar pattern was observed for the effect size, Cohen’s d = -0.16 and its 95% CI, [0.43, 0.10]. Taken together, the evidence was not supportive of the double negative increasing
descriptive group norms for personal water bottle over an all positive message.
Descriptive group norms – bottled water
Descriptive group norms for bottled water were set up such that they indicated the
prevalence of the undesired behaviour, buying bottled water. The hypothesized effect was that
Condition B “Double negative” (M = 3.88, SD = 1.36) would have a lower mean than Condition
A “All positive” (M = 3.83, SD = 1.33). NHST did not find a significant result, t(216.67) = 0.26, p = .60, one tailed. The mean difference was positive, 0.047, indicating that bottled water
group norms were higher in the double negative condition. However, the size of the mean
difference was very small. The 95% confidence interval, [-0.31, 0.40], crossed zero and neither
limit approached zero, indicating that the direction of the mean difference may not be significant.
The effect size, Cohen’s d = 0.035, 95% CI [-0.23, 0.30], was also very small and its
confidence interval had similar characteristics to the CI of the mean difference. The evidence
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does not suggest that a double negative framed message would reduce descriptive group norms
regarding bottled water when compared to a positively framed message.

Descriptive norms as perceived percent using a personal water bottle
The hypothesized direction of the difference in means was once again reversed. The
“Double negative” condition mean (M = 60.66, SD = 18.54) was lower than the “All positive”
condition mean (M = 63.61, SD = 17.57). The tested contrast was non-significant, t(214.55) = 1.21, p = .89, one tailed.

The raw mean difference was -2.94 with a 95% confidence interval of [-7.75, 1.86]. The
negative sign reflects the norms for personal water bottles being lower in the all positive
condition compared to the double negative condition. Given that participants had a range 100
percent points to describe their perception of personal water bottle use, the difference in norms
seems rather small. Furthermore, the CI crossing zero calls into question the importance of the
directional effect. The width of the CI is also three times the value of the mean difference.
Neither of the limits of the mean difference CI are close to zero. The effect size, Cohen’s d = 0.16 had a 95% confidence interval of [-0.43, 0.10]. The effect size was very small and the CI for
the effect size crossed zero, with neither limit nearing zero. The characteristics of the confidence
intervals for the mean difference and the effect size imply that the difference between the two
conditions could be null. The evidence does not suggest that the “Double negative” message
increased the perceived percentage of students using their own personal water bottle compare to
the “All positive” message.

Descriptive norms as perceived percent using bottled water
The “Double negative” condition mean (M = 41.23, SD = 20.13) was higher than the “All
positive” condition mean (M = 38.30, SD = 20.77). There was no significant evidence that the
perceived percentage of students buying bottled water was lower in the “Double negative”
condition than the “All positive” t(218.44) = -1.06, p = .86, one tailed.

The raw mean difference was 2.92, 95% CI [-2.50, 8.35]. The hypothesized direction of
the difference in means was once again reversed, as the “Double negative” message condition
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had higher perceived norms than the “All positive” message condition. Given the full range of
possible percentages, and the high standard deviations, the mean difference also seems small.
The mean difference CI crossed zero and neither limit approached zero, further increasing my
estimation that there is no likely major difference between the two conditions. The effect size, d
= 0.14, 95% CI [-0.13, 0.42], showed these same patterns and characteristics. The evidence,
when taken together, does not support the double negative being more effective at reducing
descriptive group norms about bottled water than the all positive message frame.

Intentions to use a personal water bottle
Intentions to use one’s own personal water bottle showed a higher mean in the “Double
negative” condition (M = 6.16, SD = 1.22) compared to the “All positive” condition (M = 5.87,
SD = 1.5). The effect approached statistical significance, W = 6548, p = .078 (B “Double
negative”: Mdn = 7, A “All positive: Mdn = 6.5).

The raw mean difference was 0.29, close to a third of the interval between the 7 Likert
scale points. The 95% confidence interval about the mean difference was [-0.078, 0.66], with the
lower limit barely crossing zero. This contrast shows the second-largest effect size in the study
(although classified as small) d = 0.21, 95% CI [-0.056, 0.48]. The lower limit of the confidence
interval barely crossed zero. The evidence suggests that a “double negative” framed message
may have an impact on intentions to use a personal water bottle compared to an “all positive”
framed message.

Intentions to buy bottled water
Mean intentions to buy bottled water were lower in the “Double negative” condition (M =
2.55, SD = 1.7) compared to the “All positive” condition (M = 2.77, SD = 1.67). The difference
was not statistically significant, W = 5247, p = .12, one tailed (B “Double negative”: Mdn = 2, A
“All positive: Mdn = 2.5).

The raw mean difference was -0.22 with a 95% CI of [-0.67, 0.24]. The negative value
indicates that the effect was in both the hypothesized and desired direction. However, the

POSITIVE AND NEGATIVE FRAMING OF NORMS

51

confidence interval for the mean difference indicates that the true value of the difference could
be either positive or negative, or be zero.
The standardized effect size Cohen’s d = -0.13, 95% CI [-0.40, 0.14], however, was very
small, and the confidence interval also included zero. Neither CI limit was close to zero. Taken
together, the effects do not suggest that the double negative frame would decrease intentions to
buy bottled water compared to an all positive message.

Likelihood of using a personal water bottle
The double negative condition showed a higher mean likelihood of using a personal
water bottle (M = 6.12, SD = 1.17) compared to the “All positive” condition (M = 5.88, SD =
1.5,], although the effect was not statistically significant, W = 6705.5, p = .16, one tailed (B
“Double negative”: Mdn = 7, A “All positive: Mdn = 7).

The raw mean difference was 0.23 with a 95% CI of [-0.15, 0.62]. This mean difference
is among the larger ones found for the dependent variables measured with Likert-type scales,
coming close to a quarter of the interval between the 7 points. The confidence interval, however,
crosses zero, and neither CI limit is close to zero, counterbalancing the relatively sizeable
magnitude. Crossing zero is indicative that there is a likely possibility that the true population
value of the difference is null.
The standardized effect size, Cohen’s d = 0.17, 95% CI [-0.096, 0.44], shows a very
small effect size, decreasing the magnitude of the raw effect when standard deviations are
considered. However, the confidence interval for the effect size only just crossed zero. Taken
all together, there may be an effect of a double negative framed message on the likelihood of
using a personal water bottle (when compared to an all positive message), but any effect is likely
still very small.

Likelihood of buying bottled water
The mean likelihood of buying bottled water in the “Double negative” condition (M =
2.58, SD = 1.8) was slightly lower than that of the “All positive” condition (M = 2.65, SD =
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1.75), but the effect was not significant, W = 5779.5, p = .28 (B “Double negative”: Mdn = 2, A
“All positive”: Mdn = 2).

The raw mean difference -0.074, 95% CI [-0.55, 0.40], was very small, and the
confidence interval crossed zero. Neither limit of the CI approached zero. The standardized
effect size, Cohen’s d = -0.042, 95% CI [-0.31, 0.22] was also very small with a CI that also
included zero and neither boundary near zero. Taken all together, it is unlikely that the double
negative message reduced the likelihood of buying bottled water when compared with an all
positive framed norm.

Hypothesis 4b. Norm containing grammatical negation would have a greater effect than an
all positive norm.
Descriptive group norms – personal water bottles
The mean for descriptive group norms for Condition C “Most do not” (M = 5.00, SD =
0.98) had a fractionally lower value than that for condition A “All positive” (M = 5.02, SD =
1.11,). The hypothesized difference was non-significant, t(215.49) = -0.097, p = .54, one tailed.

The raw mean difference was therefore also very small, -0.014, and its 95% confidence
interval, [-0.29, 0.27], crossed and was nearly centered on zero, suggesting that there was no true
difference in the means of the two conditions. The difference being negative indicates that the
grammatically negative frame had a slightly lower norm compared to the all positive frame,
which is opposite to what was predicted.
The standardized effect size was likewise very small, Cohen’s d = -0.013, 95% CI [-0.28,
0.25]. The confidence interval of the effect size showed similar characteristics to that of the
mean difference. Taken together, the evidence does not support the theory that grammatical
negation in a normative frame would increase descriptive group norms for personal water bottles
when compared to an all positive frame.
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Descriptive group norms – bottled water
The mean for descriptive group norms (bottled water) in condition C “Most do not” (M =
3.69, SD = 1.29) was slightly lower than the mean for condition A “All positive” (M = 3.83, SD
= 1.33), as hypothesized, but the effect was not statistically significant, t(217.24) = 0.80, p = .21
(one tailed).

The raw mean difference, -0.14, 95% CI [-0.49, 0.21], was small but indicated an effect
in the desired direction, that bottled water norms were lower in a negatively framed norm.
However, the confidence interval crossed zero and neither limit approached zero, indicating that
the effect may in reality be null. The standardized effect size, Cohen’s d = -0.11, 95% CI [-0.37,
0.16], was also very small and had a confidence interval that shared similar characteristics to that
of the mean difference. Taken together, it does not seem that bottled water descriptive group
norms would be affected by a grammatically negative frame when compared to an all positive
frame.

Descriptive norms as perceived percent using a personal water bottle
As with the Likert-type scale measure of norms, the mean for perceived percentage using
a personal water bottle in Condition C “Most do not” (M =62.12, SD = 17.97) was also slightly
lower than that of the all positive message (M = 63.61, SD = 17.57). The hypothesized effect
was non-significant, t(214.61) = -0.62, p = .73, one tailed.

The raw mean difference was -1.48, 95% CI [-6.22, 3.26], with the negative value
indicating the difference was opposite to what was predicted, i.e., that descriptive group norms in
the negative grammar condition were actually lower than in the positively framed message
condition. The magnitude of the difference across the independent conditions was surprisingly
small, given the range of the percentage scale presented. The confidence interval crossed zero,
indicating the possibility of a null difference, and its range was over six times the value of the
found mean difference.
The standardized effect size, Cohen’s d = -0.083, 95% CI [-0.35, 0.18], was also very
small, and its confidence interval displayed similar characteristics. When looked at all together,
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the evidence does not suggest a difference between a negatively framed normative message that
uses grammatical negation and an all positive norm, at least when it comes to perceptions of
personal water bottle users.

Descriptive norms as perceived percent using bottled water
Contrary to what was hypothesized, the mean condition C “Most do not” (M = 40.99, SD
= 22.49) was higher than the mean for the all positive norm (M = 38.30, SD = 20.77). The
contrast predicting that bottled water norms would be lower in the negative grammar condition
did not find significant support, t(211.83) = 0.92, p = .82, one tailed.

The raw mean difference in perceived percent was only 2.69 percent points, 95% CI [3.08, 8.46], with a confidence interval that crossed zero (indicating the likely probability of a
null effect). Also, the positive value indicates an increase in perceived bottled water use in the
negatively framed condition. The range of the CI is unsatisfyingly broad.
The standardized effect size, Cohen’s d = 0.12, 95% CI [-0.14, 0.39] was also very small.
The CI for the effect size shared similar characteristics with that of the mean difference. Taken
all together, it would seem that the norm containing grammatical negation did not reduce
perceptions of bottled water use compared to an all positive norm.

Intentions to use a personal water bottle
Mean intentions to use a personal water bottle in condition C “Most do not” (M = 6.12,
SD = 1.32) were perceivably higher than in the “All positive” condition (M = 5.87, SD = 1.5),
The effect approached statistical significance, W = 6322, p = .096, one tailed (C “Most do not”:
Mdn = 7, A “All positive”: Mdn = 6.5).

The raw mean difference was one of the larger ones in the study, being just over a quarter
of the interval between points on the Likert-type scale, 0.26, 95% CI [-0.13, 0.64]. The
confidence interval, however, still crossed zero and neither limit was close to zero, indicating a
likelihood of a null effect.
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The effect size, as Cohen’s d = 0.18, 95% CI [-0.18, 0.45], was very small. The
confidence interval for the effect size shared similar characteristics to that of the mean
difference. Taken together, there may be a slight influence of grammatical negation on
intentions to use a personal water bottle when compared to an all positive normative message,
but it is unlikely.

Intentions to buy bottled water
Mean intentions to buy bottled water were actually slightly higher in the negative “Most
do not” condition (M = 2.82, SD = 1.79) than in the “All positive” condition (M = 2.77, SD
=1.67). The hypothesized contrast was non-significant, W = 5723.5, p = .52, one tailed (C “Most
do not”: Mdn = 2, A “All positive”; Mdn = 2.5).

The raw mean difference was very small, 0.056. Its 95% CI [-0.41, 0.53] crossed zero,
and, being nearly centered on zero, neither limit approached zero. The value of the mean
difference indicated that intentions to buy bottled water were greater in the negative message
frame, which is an undesired and non-predicted effect, but the nature of the confidence interval
calls into question whether this directional aberration means anything.
The standardized effect size, Cohen’s d = 0.033, 95% CI [-0.23, 0.30] was also very
small, and its confidence interval displayed similar characteristics to the CI of the mean
difference. Given the above evidence, it is unlikely that the use of a grammatically negative
framed norm will reduce intentions to buy bottled water, when compared to an all-positive
message frame.

Likelihood of using a personal water bottle
The mean for the likelihood of using a personal water bottle in the “Most do not”
condition (M = 6.15, SD = 1.17) was higher than that in the “All positive” condition (M = 5.88,
SD = 1.5), although the effect was non-significant, W = 6530, p = .10 (one tailed), (C “Most do
not”: Mdn = 7, A “All positive”: Mdn = 7).

POSITIVE AND NEGATIVE FRAMING OF NORMS

56

The raw mean difference was discernable, at 0.23 with a 95% CI of [-0.093, 0.63]. The
magnitude and direction indicate that the mean likelihood in the negatively framed message was
around a quarter interval between the Likert scale points. Specifically, the mean for the
grammatical negation condition was just above “Agree” (the next step being “Strongly agree”),
and the mean for the all positive condition was just below (and the previous point being
“Somewhat agree”). Although the CI for the mean difference crosses zero, it has a lower limit
that approaches zero.

The effect size, d = 0.20, 95% CI [-0.070, 0.47] is only small (instead of very small), and
is the third largest found for any of the a priori hypotheses. The confidence interval of the effect
size also has a lower limit that approaches zero. When taken together, the evidence suggests that
there may be an increase in the likelihood of using a personal water bottle when grammatically
negative normative frame is used, if comparing to an all positive frame message.

Likelihood of buying bottled water
The mean likelihood of buying bottled water in condition C “Most do not” (M = 2.74, SD
= 1.76) was slightly higher – the undesired direction – than condition A “All positive” (M = 2.65,
SD = 1.75). The hypothesized effect – that the grammatical negation frame would lower
likelihood to buy bottled water, was non-significant, W = 6134, p = .63, one tailed (C “Most do
not”: Mdn = 2.5, A “All positive”: Mdn = 2).

The raw mean difference was very small, -0.074, 95% CI [-0.38, 0.56]. Its confidence
interval crossed zero, and neither limit approached zero, indicating the likely possibility that
there was no true difference. The standardized effect size, Cohen’s d = 0.051, 95% CI [-0.22,
0.32], was also very small, and its confidence interval displayed similar characteristics as that of
the mean difference. Taken all together, the evidence does not suggest that a grammatically
framed negative normative message would lower likelihood to buy bottled water, compared to an
all positive message frame.
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Hypothesis 5. Norm containing a particular activity valence will have a greater effect on
the outcome containing the same activity valence than on its contrasting activity
This hypothesis was based on the idea that the mere mention of the indicated behaviour
in the manipulation message would perform as a cue, or a have a simple priming effect towards
any outcomes explicitly containing that behaviour. To perform this analysis, Conditions A “All
positive” and B “Double negative” were combined into one level “Personal water bottle” (PWB)
of a new independent variable, Valence, and Conditions C “Most do not” and D “Very few do”
were combined into the other level, “Bottled water” (BW). Means for each DV were compared
across the two levels of Valence. Welch’s t-tests were used for NHST on the DVs with mostly
normal distributions, and the two-sample Wilcoxon rank sum test was used for the strongly
skewed DVs.
Descriptive group norms – personal water bottles
The means for descriptive group norms (personal water bottles) in each group, valencepersonal water bottle and valence-bottled water, were compared using a one-tailed Welch’s t-test
with the alternate hypothesis that the mean descriptive group norms in Valence-PWB would be
higher than the mean for valence-BW. The results were non-significant (t(421.86) = -1.34, p =
.91), as the mean for norms in the valence-personal water bottle prime valence (M = 4.93, SD =
1.08) was slightly lower than that of the bottled water prime (M = 5.07, SD = 1.03). Perhaps of
note is that the p-value for the inverse hypothesis approaches significance, p = .090. That is,
there is a possible boomerang effect of mentioning personal water bottles instead lowering
descriptive group norms about personal water bottles.

The raw mean difference of descriptive group norms was -0.14, 95% CI [-0.32, 0.064].
The confidence interval for the mean difference barely crossed zero at the upper limit. Although
the CI containing zero indicates the possibility of no effect, approaching zero at the limit
suggests that the CI may not overlap zero.
Although the standardized effect size, Cohen’s d = -0.13, 95% CI [-0.19, 0.060], was
very small, the confidence interval for the effect size barely crossed zero. The range of the
confidence interval is also relatively small compared to the CI ranges found for the earlier
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experimental condition analyses. That is, there may be a true difference in descriptive group
norms for a message highlighting personal water bottles, but in the opposite direction as
hypothesized.
Descriptive group norms – bottled water
High bottled water norms in this DV mean that participants perceived more students as
using bottled water, which would be expected if they were primed with the behaviour.
Comparing the two valence-priming conditions for the dependent variable of descriptive group
norms (bottled water), the hypothesized effect was that bottled water norms would be lower in
valence-personal water bottle valence compared to the valence-bottled water condition.
However, the test yielded non-significant results (t(421.94) = 0.94, p = .83; valence-PWB: M =
3.85, SD = 1.34, valence-BW: M = 3.73, SD = 1.30).

The raw mean difference was 0.12, 95% CI [-0.13, 0.37]. The positive value of the
mean difference indicates that bottled water norms were slightly higher in the valence-personal
water bottle prime condition. However, the CI contains zero and neither limit approaches zero,
suggesting that this reverse effect may be the result of error and not the manipulated prime.
The standardized effect size, Cohen’s d = 0.092, 95% CI [-0.099, 0.28], is very small,
although the lower limit of the confidence interval does approach zero (but barely). Taken all
together, there may be a very small boomerang effect of priming using personal water bottles on
increasing descriptive group norms regarding bottled water, but the evidence is inconclusive.

Descriptive norms as perceived percent using a personal water bottle
The mean for perceived percentage personal water bottle use in the valence-personal
water bottle prime condition (M = 62.19, SD = 18.06) was less than that for the valence-bottled
water prime (M = 63.57, SD = 17.54. The hypothesized effect that percent personal water bottle
use would be higher when personal water bottles were mentioned in the message was not
supported, (t(422.26) = -0.80, p = .79, one tailed).
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The raw mean difference was -1.38, 95% CI [-4.78, 2.01], the opposite direction from
hypothesized. For the percentage-point range possible, the magnitude of the difference was quite
small. The negative sign of the mean difference indicates that the difference was in the
undesired direction, i.e., that perceived personal water bottle use was lowered. The 95%
confidence interval of the mean difference crossed zero and neither limit approached zero,
suggesting that the difference could be null.
The standardized effect size, Cohen’s d = -0.078, 95% CI [-0.27, 0.11], was also very
small. The confidence interval for the effect size also crossed zero with neither limit
approaching zero. Taken together, the evidence does not suggest that mentioning a personal
water bottle will prime for an increase in norms concerning personal water bottles.

Descriptive norms as perceived percent using bottled water
The hypothesis for this dependent variable was that that participants would perceive more
bottled water use when primed with the bottled water norms (M = 62.19, SD = 18.06) than with
the personal water bottle norms (M = 63.57, SD = 17.54). The means for perceived percent
bottled water across the valence prime conditions did not differ statistically (t(417.61) = - 0.33, p
= 0.37).

The raw mean difference was -0.68, 95% CI [-4.65, 3.30]. The negative value of the
difference indicates that the effect followed the hypothesized direction. However, the confidence
interval crossed zero, with neither limit approaching zero, indicating that a null effect was among
the likely possibilities for the true mean difference. The standardized effect size, Cohen’s d = 0.033, 95% CI [-0.22, 0.16], was also very small, and its confidence interval displayed similar
characteristics to that of the mean difference. Taken all together, the evidence does not suggest
that there is an effect of the activity valence prime (bottled water) on perceptions of the
prevalence of bottled water use.

Intentions to use a personal water bottle
The mean intentions (personal water bottle) for the valence prime for personal water
bottles (M = 6.01, SD = 1.38) was lower than that for the bottled water prime (M = 6.15, SD =

POSITIVE AND NEGATIVE FRAMING OF NORMS

60

1.26). The means between the two levels of behavioural prime did not differ statistically (W =
20414, p = .76 (valence-PWB: Mdn = 7, valence-BW: Mdn = 7).

The raw mean difference was -0.14, with a 95% confidence interval of [-0.39, 0.12], the
opposite direction from the predicted effect. However, the boomerang direction might not be of
note, as the 95% confidence interval includes zero and contains both positive and negative
values.
The standardized effect size, Cohen’s d = -0.10, 95% CI [-0.30, 0.089], showed a very
small effect size, but in this case had a confidence interval whose upper limit was closer to zero
than the mean difference’s 95% confidence interval. Taken all together, it seems that priming
for a personal water bottle probably would not have a strong effect on intentions to use a
personal water bottle.

Intentions to buy bottled water
The predicted effect was that intentions to buy bottled water would be lower in the
condition that primed for personal water bottles (M = 2.66, SD = 1.69), and higher in the
condition that primed for bottled water (M = 2.86, SD = 1.82), However, the effect was nonsignificant, W = 20284, p = .18 (valence-PWB: Mdn = 2, valence-BW: Mdn = 2).

The raw mean difference between the valence prime conditions was -0.19, 95% CI [0.53, 0.15]. The mean difference’s negative value indicated that the pattern followed the
expected hypothesis, but the confidence interval contained both positive and negative values,
indicating the observed directional effect could the be results of error or chance. The limits of
the CI did not approach zero.
The standardized effect size, on the other hand, Cohen’s d = -0.11, 95% CI [-0.30, 0.082],
had a confidence interval with an upper limit closer to zero. Coupled with the lower value of p
(when compared to the p value in intentions to use a personal water bottle), the evidence
indicates that priming for bottled water might slightly increase intentions to buy bottled water.
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Likelihood of using a personal water bottle
The means between the two levels of valence prime (valence-PWB: M = 6.00, SD = 1.38,
valence-BW: M = 6.17, SD = 1.26) did not differ statistically (W = 20614, p = .27 (valencePWB: Mdn = 7, valence-BW: Mdn = 7).

The raw mean difference, 0.18, 95% CI [-0.43, 0. 075]) was in the opposite direction
from hypothesized, that is, likelihood of using a personal water bottle was lower in the condition
where the valence primed for personal water bottles. The CI crossed zero, but the upper limit
was very close to zero. The standardized effect size, Cohen’s d = -0.13, 95% CI [-0.33, 0.058],
was very small, but the upper limit on the CI also approached zero. The conditions that primed
for personal water bottle did not increase the likelihood of using a personal water bottle, and may
have had a slight boomerang effect in lowering the likelihood of using a personal water bottle.

Likelihood of buying bottled water
The predicted effect was that the likelihood of buying bottled water would be lower in the
condition that primed for personal water bottles (M = 2.61, SD = 1.77), and higher in the
condition that primed for bottled water (M = 2.83, SD = 1.83). The effect was non-significant, W
= 20614, p = .27 (valence-PWB: Mdn = 2, valence-BW: Mdn = 2).

The raw mean difference being negative, -0.22, 95% CI [-0.56, 0.13] indicates that the
effect followed the hypothesized direction, however, the confidence interval for the mean
difference includes both positive and negative values, includes zero, and does not approach zero
at either limit. The magnitude and the direction of the effect may not be of note. Although the
standardized effect size, Cohen’s d = -0.12, 95% CI [-0.31, 0.070] was very small, the
confidence interval’s upper limit did approach zero, barely crossing into positive values. The
magnitude of the raw mean difference coupled with the 95% CI on the effect size indicates that
although an effect of priming for bottled water on intentions to buy bottled water is not likely,
there is a slight possibility that the prime increased intentions to buy bottled water.
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Choice of compensation gift
As a proxy for behaviour, participants in all conditions were offered the choice of two
financially equivalent gifts, either a voucher for $5 off a personal water bottle, or a voucher for a
case of bottled water, worth $5. No significant differences were found in the distributions of the
gift choice between conditions, as summarized in Table 11 (χ2 = 5.01, df = 8, p = .76).

Table 11
Contingency table for choice of compensation gift, with chi-squared results
Condition Condition Condition Condition
Control
A
B
C
D
70
72
74
66
63
personal
74.72
68.87
68.22
64.97
68.22
water bottle
61%
68%
70%
66%
60%
13
11
11
8
13
bottled
12.13
11.18
11.07
10.55
11.07
water
11%
10%
10%
8%
12%
32
23
20
26
29
neither
28.15
25.95
25.71
24.48
25.71
28%
22%
19%
26%
28%
Condition
115
106
105
100
105
total
Pearson’s Chi-squared test
χ2 = 5.01, df = 8, p = .76
Note. Cell contents, top to bottom: Count, expected values, condition percent

Gift total
345

56

130

A graphical comparison of compensation gift choice is offered in Figure 9, clearly
showing an overall preference for the discount on the personal water bottle, regardless of
condition.
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Figure 9. Compensation gift choice percentages across condition, grouped by gift type.
24% of all participants chose “neither” (n = 130/ N = 531), and were shown an additional
question asking, “If you chose neither, why?” Of the participants shown this question, 96%
answered (n = 125/130). The qualitative data collected from this question was subjected to
content analysis, and showed 48% of participants citing that they already owned a water bottle as
their primary reason. Of the 155 reasons supplied for “why neither,” already owning one or
many personal water bottles was the top reason for declining either gift (44% of reasons). The
second most frequent reason was no need for or interest in either gift (16%). Avoiding bottled
water came in third at 14% of the reasons listed.

Comparison of Effect Sizes for Significant or Significance-Approaching Differences (A
Priori)
The effect sizes that were associated with a priori contrasts that achieved or approached
statistical significance are highlighted in Table 12. Contrasts whose effect size confidence
interval had an upper or lower limit that was very close to zero are also included in the table.
Post-hoc achieved power is included to assess the rate of error associated with each contrast.
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With the power level being quite low in general (the lowest being .26, and no power being above
.50), the fundamental question is whether these effects are non-significant due to the study being
too underpowered to detect differences, or due to there being no statistically significant effects.

Table 12
A priori contrasts with significant results, significance-approaching results, and findings
whose 95% CI for Cohen’s d barely crossed zero
Dependent Contrast
t or W
p
d
95% CI for Achieved
variable
d
Power †
Descriptive H1. D vs.
t(201.15) .048
0.23*
[-0.043,
.49
group
Control (n =
= 1.67*
0.51]
norms
100, n = 104)
(PWB)
H5. PWB
t(421.86) .91
-0.13
[-0.19,
.38
prime vs. BW
= -1.34
0.060]
prime (n = 219,
n = 205)
H5. PWB
18896*
.037
-0.14*
[-0.33,
.40
prime vs. BW
0.054]
prime (n = 211,
n = 199)
Intentions
H1. Control vs. 5071
.14
0.18
[-0.088,
.35
(PWB)
A (n = 102, n =
0.45]
108)
H4a. B vs. A (n 6548
.078
0.21
[-0.057,
.44
= 104, n = 108)
0.48]
H4b. C vs. A
6322
.096
0.18
[-0.18, 0.45] .35
(n = 102, n =
108)
H5. PWB
20414
0.761
-0.10
[-0.30,
.26
prime vs. BW
0.089]
prime (n = 212,
n = 200)
Intentions
H5. PWB
20284
0.176
-0.11
[-0.30,
.29
(BW)
prime vs. BW
0.082]
prime (n = 215,
n = 199)
Likelihood H4a. B vs. A (n 6705.5
.16
0.17
[-0.096,
.33
(PWB)
= 104, n = 109)
0.44]
H4b. C vs. A (n 6530
.10
0.20
[-0.070,
.41
= 103, n = 109)
0.47]
H5. PWB
20614
.267
-0.13
[-0.33,
.36
prime vs. BW
0.058]
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prime (n = 213,
n = 200)
Likelihood H5. PWB
20614
.267
-0.12
[-0.31,
.33
(BW)
prime vs. BW
0.070]
prime (n = 211,
n = 199)
Note. * indicates a contrast that is significant at the .05 level
†Post hoc power analyses were calculated in GPower using a t test for the descriptive group
norms contrasts, and using the Wilcoxon-Mann-Whitney test for the remainder, with an
assumed normal parent distribution.
Post hoc analyses
The originating theory of this study held that more negatives would result in more
cognitive processing, but did not have any strong hypotheses about the activity valence.
Therefore, if we disregard activity valence, we can think of the conditions as “double negatives”
versus “single negatives.” The a priori hypotheses included a contrast of Condition B “Double
negative” against the “single negative: grammar” in Condition C “Most do not.” The a priori
hypotheses did not, however, include a contrast of the Condition B “Double negative” against the
“single negative: deviance” in Condition D “Very few do.” This post hoc comparison falls under
the theory of Hypothesis 2, roughly, that “two are better than one,” and I will refer to it from here
on as comparison 2b. There will be no H2a or 2a. The statement to govern the following posthoc analyses is:

Comparison 2b. Condition B (negative deviance, grammatical negation, and positive
activity valence) will have a greater effect than Condition D (negative deviance, positive
grammar, and negative activity valence).

The original hypotheses were also set up to test that any negative frame would have a
stronger effect on outcomes compared to an all positive frame. However, they did not include a
contrast of the negative deviance/negative valence – Condition D “Very few do” – against
Condition A “All positive.” This contrast was the only negative versus positive combination to
have been omitted, for reasons I do not recall. Due to its theoretical similarity to the a priori
hypotheses H4a and H4b, I will from here on refer to this post-hoc comparison as 4c. Officially,
the statement is:
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4c. Condition D (negative deviance, positive grammar, and negative activity valence)
would have a greater effect than Condition A (all positive frame).

NHST was not conducted on these post hoc comparisons, as they are not true hypotheses.

Comparison 2b. Norm Containing Both Negative Deviance and Grammatical Negation
Would Have a Greater Effect than Negative Deviance Alone, Regardless of Valence.
Descriptive group norms – personal water bottles
The mean descriptive group norms for Condition B “Double negative” (M = 4.84, SD =
1.05) was lower than those for D “Very few do” (M = 5.14, SD = 1.09). Thus, descriptive group
norms were not greater in Condition B “Double negative” than Condition D “Very few do”.

The raw mean difference of the contrast was -0.30, 95% CI [-0.59, -0.0046]. The
negative value of the mean difference indicates that the mean for Condition B “Double negative”
was not greater than that of Condition D “Very few do.” The difference corresponds to just
under a third of the interval between the Likert-type points in the descriptive group norms 7point scale. The confidence interval for the mean difference did not cross zero, meaning it is
unlikely that the effect is null.
The standardized effect size, Cohen’s d = -0.28 95% CI [-0.56, -0.0044], was small,
whereas many of the effect sizes in the a priori hypotheses were very small. The effect size was
the largest of any in the study. The effect size CI also did not cross zero, providing additional
evidence for the presence of an effect. Taken all together, the evidence suggests that using a
double negative framed norm to shift perceived descriptive group norms about personal water
bottles is not as effective as using a negative deviance frame norm also containing the negative
valence activity.
Descriptive group norms – bottled water
Descriptive group norms for bottled water were expected to be lower in Condition B
“Double negative” (M = 3.88, SD = 1.36) than Condition D “Very few do” (M = 3.77, SD =
1.32).
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The raw mean difference was -0.076, 95% CI [-0.27, 0.47]. The sign of the mean
difference indicates that Condition B “Double negative” had a higher mean for descriptive group
norms than Condition D “Very few do.” The size of the difference, however, was very small,
and the confidence interval crossed zero, containing both positive and negative values. Neither
limit of the CI approached zero. The direction of the effect may not be of note, and there is a
likelihood of a null effect. The standardized effect size, Cohen’s d = 0.076, 95% CI [-0.20, 0.35]
was also very small and its confidence interval displayed similar characteristics to the mean
difference CI. Taken together, using a double negative frame does not seem to lower perceived
descriptive group norms compared to a single deviance negative frame.

Descriptive norms as perceived percent using a personal water bottle
The mean perceived percentage of personal water bottle users in Condition B “Double
negative” (M = 60.66, SD = 18.54) was lower than Condition D “Very few do” (M = 65.09, SD =
17.04). The predicted effect was that the double negative message would increase perceptions of
personal water bottle use.

The raw mean difference was -4.43, 95% CI [-9.32, 0.46]. Given the possible range of
values (full 100 percent scale) and width of the confidence interval, the upper limit of the mean
difference’s CI could be said to be close to zero, although the width is somewhat broad. The
magnitude of the mean difference of this contrast compared to the width of its CI indicates a
larger effect than in the previous a priori contrasts involving perceived percentages.

This effect size magnitude for perceived percent personal water bottle use persists when
standardized, Cohen’s d = -0.25, 95% CI [-0.52, 0.026]. The effect size can be described as
small as opposed to very small. The upper limit of the confidence interval is very close to zero,
indicating that it may not overlap with zero. The evidence suggests that using a double negative
frame to increase perceptions of personal water bottle use is not as effective as using a negative
deviance frame.
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Descriptive norms as perceived percent using bottled water
The prediction was that perceived percentage of students using bottled water would be
lower in Condition B “Double negative” (M = 41.23, SD = 20.13) than Condition D “Very few
do” (M = 39.74, SD = 19.76). This prediction was not supported, as Welch’s t-test returned nonsignificant results, t(202.49) = 0.53, p = .70, one tailed.

The raw mean difference was 1.49, 95% CI [-4.01, 6.99], indicating the mean for
Condition B was greater than D. However, the confidence interval crossed zero with neither
limit nearing zero, indicating that the mean difference might in fact be null, or in the opposite
direction from the found results.
The standardized effect size, Cohen’s d = 0.075, 95% CI [-0.20, 0.35], was very small,
and its confidence interval showed similar characteristics to that of the mean difference. Taken
together, the evidence does not suggest that a double negative frame has an effect in decreasing
perceived percentage of bottled water use compared to the negative deviance condition.
Although it may be tempting to attribute this lack of difference to the mention of the bottled
water (negative valence) in Condition D “Very few do,” recall that Hypothesis 5 did not find
evidence supporting a priming effect of the activity valence.

Intentions to use a personal water bottle
It was predicted that condition B “Double negative” (M = 6.16, SD = 1.22) would have
higher intentions to use a personal water bottle than Condition D “Very few do” (M = 6.17, SD =
1.21). The means also did not differ (B “Double negative”: Mdn = 7, D “Very few do”: Mdn =
7). The raw mean difference was -0.015, 95% CI [-0.35, 0.32]. The negative difference in mean
intentions indicates that Condition B “Double negative” was fractionally lower than Condition D
“Very few do.” However, the effect was very small, and the confidence crossed and was nearly
centered around zero. It is likely that the difference detected was due to chance or error.
The standardized effect size, Cohen’s d = -0.012, 95% CI [-0.29, 0.26] was also very
small, and its confidence interval also contained zero. Taken together, there does not seem to be
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any effect of the double negative frame on intentions to use a personal water bottle when
compared with negative deviance alone.

Intentions to buy bottled water
The prediction was that intentions to buy bottled water would be lower in the “Double
negative” condition (M = 2.56, SD = 1.7) than in the single negative “Very few do” condition (M
= 2.89, SD = 1.87). On the other hand, the medians were the same (B “Double negative”: Mdn =
2, D “Very few do”: Mdn = 2).

The raw mean difference was -0.34 with a 95% confidence interval of [-0.84, 0.16]. The
magnitude of the mean difference was just over a third of the Likert-scale intervals. The
confidence interval, however, crossed zero and neither limit approached zero. This conflicting
pattern was not born out when the looking at the standardized effect size, Cohen’s d = -0.19,
95% CI [-0.47, 0.086]. In this case, standardizing the effect had a slight impact on the magnitude,
but the effect size is in the upper range of the very small effects from the study. Standardizing
the effect size also brought the upper CI limit closer to zero. Taken all together, it is possible
that using a double negative message to lower intentions to buy bottled water is more effective
than using a single negative deviance message.

Likelihood of using a personal water bottle
It was hypothesized that condition B “Double negative” (M = 6.12, SD = 1.33) would
have a higher likelihood of using a personal water bottle compared to condition D “Very few do”
(M = 6.2, SD = 1.21). The medians were once again equal (B “Double negative” Mdn = 7, D
“Very few do” Mdn =7).

The raw mean difference was -0.080, 95% CI [-0.43, 0.27], indicating intentions to use a
personal water bottle were slightly lower in the “Double negative” condition than in the “Very
few do” condition. However, the size of the mean difference is very small, and the confidence
interval quite broad in comparison. The CI also crossed zero, with neither limit approaching
zero. This pattern of a non-effect also bore out with the standardized effect size, Cohen’s d = 0.063, and its 95% confidence interval of [-0.34, 0.21]. Once again, as with intentions,
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likelihood of using a personal water bottle did not seem to be affected by using a double negative
frame compared to a negative deviance frame.

Likelihood of buying bottled water
It was predicted that participants exposed to the “Double negative” condition (M = 2.58,
SD = 1.8) would have a lower likelihood of buying bottled water than the single negative in D
“Very few do” (M = 2.93, SD = 1.9). The medians did not differ (B “Double negative” Mdn = 2,
D “Very few do”: Mdn = 2).

The raw mean difference was -0.35, 95% CI [-0.87, 0.16] supporting the direction of the
hypothesized effect, that likelihood of buying bottled water would be lower when exposed to the
double negative message. The size of the mean difference reflects over a third of the interval
between Likert-type points on the 7-point scale for likelihood. However, the CI crossed zero and
neither limit approached zero, indicating the possibility of a null effect.
When the effect was standardized, Cohen’s d = -0.19, 95% CI [-0.47, 0.083], the 95%
confidence interval’s upper limit was close to zero. The magnitude of the raw effect did not
survive standardization, but even when decreased, its value is just under the small size effects in
the study. Taken all together, it is possible that using a double negative message to lower
likelihood to buy bottled water is more effective than using a single negative deviance message
especially when looked at in conjunction with the contrast on intentions, which had a very
similar set of results.

Comparison 4c. Norm Containing Negative Deviance Would Have a Greater Effect than an
All Positive Norm.
Descriptive group norms – personal water bottles
The predicted effect was that the message with negative deviance, Condition D “Very
few do” (M = 5.14, SD = 1.09) would have a greater effect than the “All positive” message (M =
5.02, SD = 1.11).
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The raw mean difference was 0.12, 95% CI [-0.17, 0.42], meaning that mean descriptive
group norms (personal water bottles) for “Very few do” were higher than that for “All positive.”
However, the confidence interval crossed zero and neither limit approached zero, indicating the
possibility of a null effect. The same pattern bore out for the standardized effect size, Cohen’s d
= 0.11, 95% CI [-0.16, 0.38]. Taken together, it would appear that using a negative deviance
frame did not impact descriptive group norms about personal water bottles compared to using an
all positive frame.
Descriptive group norms – bottled water
The descriptive group norms for bottled water were expected to be lower in a negatively
framed norm, “Very few do” (M = 3.77, SD = 1.32), than an all positive norm (M = 3.83, SD =
1.33).

The raw mean difference was -0.055, 95% CI [-0.41, 0.30] indicated that the negative
frame did have lower bottled water norms, but only very slightly. The confidence interval
crossed zero and neither limit approached zero. Couple with the small difference, it these
characteristics indicate the possibility of a null effect. (The standardized effect size, Cohen’s d =
-0.041, 95% CI [-0.31, 0.23] was very small. The confidence interval for the effect size had
similar characteristics to that of the mean difference. Using a negative deviance frame versus an
all positive frame likely does not have an impact on descriptive group norms concerning bottled
water.

Descriptive norms as perceived percent using a personal water bottle
The “Very few do” condition (M = 65.09, SD = 17.04) was expected to have a greater
perceived percentage of personal water bottle users than the “All positive” norm (M = 63.61, SD
= 17.57) which it did.

The direction of the raw mean difference, 1.48, 95% CI [-3.18, 6.15], supports the
hypothesis, but the confidence interval’s characteristics provide evidence against the
manipulation having an effect. The CI includes zero, has a large width compared to the

POSITIVE AND NEGATIVE FRAMING OF NORMS

72

magnitude of the raw mean difference, and contains both positive and negative values, meaning
that the direction could go either way, and that there is a possibility of no effect.
The standardized mean difference, Cohen’s d = 0.024, 95% CI [-0.18, 0.35] is also very
small. The confidence interval for the effect sizes also contains zero and neither limit
approaches zero. Taken all together, it is unlikely that using a negative deviance frame versus an
all positive frame had an effect on descriptive group norms concerning personal water bottles.

Descriptive norms as perceived percent using bottled water
The “Very few do” condition (M = 39.74, SD = 19.76) was expected to have a lower
perceived percentage of personal water bottle users than the “All positive” norm (M = 38.30, SD
= 20.77).

The raw mean difference in perceived percentage bottled water users was 1.43, 95% CI [4.03, 6.90], which was small in the context of the possible scale range (full 100 percent), and
when compared to the width of the confidence interval. Furthermore, the confidence interval
included zero and neither limit approached zero, indicating the likelihood of a null effect. The
standardized effect size, Cohen’s d = 0.071, 95% CI [-0.20, 0.34], was very small. The
confidence interval for the effect size also crossed zero, with neither limit nearing zero.
Therefore, as with the Likert scale measure of descriptive group norms, using a negative
deviance frame versus an all positive frame likely does not have an impact on descriptive group
norms concerning personal water bottles.

Intentions to use a personal water bottle
In the negative deviance condition, “Very few do,” intention to use a personal water
bottle (M = 6.17, SD = 1.21) was higher than in the “All positive” condition (M = 5.87, SD =
1.5). There was also a difference in medians (D “Very few do”: Mdn = 7, A “All positive”: Mdn
= 6.5).

The raw mean difference was 0.31, 95% CI [-0.065, 0.69]. The size of the difference was
close to a third of the interval between Likert points. The confidence interval had a lower limit
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that just barely crossed zero. The standardized effect size, Cohen’s d = 0.22, 95% CI [-0.050,
0.50], reflected the magnitude of the mean difference, and had a similar confidence interval
which only just included zero. Taken together, the evidence suggests that there may be an effect
of using a negative deviance frame on intentions to use a personal water bottle compared to an
all positive frame.

Intentions to buy bottled water
The negative frame “Very few do” (M = 2.89, SD = 1.87) was expected have lower
intentions to buy bottled water compared to the “All positive” frame (M = 2.77, SD = 1.67). The
medians were equal (D “Very few do”: Mdn = 2, A “All positive”: Mdn = 2).

The raw mean difference was 0.13, 95% CI [-0.36, 0.61], meaning intentions to buy
bottled water were higher in the negatively framed message. However, the confidence interval
around the mean difference indicates that the difference could be either positive or negative, or
even zero. Neither limit on the CI approached zero
The standardized effect size, Cohen’s d = 0.072, 95% CI [-0.20, 0.34], was very small.
The confidence interval for the effect size also included zero and neither of its limits were close
to zero. Taken all together, it does not seem that using a negative deviance frame compared to
an all positive frame lowers intentions to buy bottled water.

Likelihood of using a personal water bottle
The likelihood of using a personal water bottle was expected to increase in a negatively
framed message, in this case, “Very few do” (M = 6.20, SD = 1.21), compared to an “All
positive” normative message (M = 5.88, SD = 1.97). The effect occurred in the hypothesized
direction, but only in the means, as the medians did not differ (D “Very few do”: Mdn = 7, A
“All positive”: Mdn = 7).

The raw mean difference was among the larger in the study, at 0.32, with a 95%
confidence interval of [-0.057, 0.69]. The confidence interval only just crossed zero at the lower
limit, suggesting the possibility of an effect. The standardized effect size, Cohen’s d = 0.23,
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95% CI [-0.045, 0.50], also achieved a small size (as opposed to very small). The confidence
interval around the effect size also had a lower limit that barely crossed zero. Taken together,
especially when comparing with intentions, the evidence suggests that there may be an effect of
using a negative deviance frame on likelihood to use a personal water bottle compared to an all
positive frame.

Likelihood of buying bottled water
The “Very few do” message (M = 2.93, SD = 1.9) was predicted to decrease the
likelihood of buying bottled water compared to the “All positive” message (M = 2.65, SD =
1.75). The medians also did not differ (D “Very few do”: Mdn = 7, A “All positive”: Mdn = 7).
The raw mean difference was 0.32, 95% CI [-0.22, 0.78], showing that instead, “Very few do”
had a higher likelihood than the all positive condition, by almost a third of an interval between
Likert points. However, the confidence interval around the mean difference contained zero, was
broad compared to the effect size, and neither limit approached zero. The magnitude of the mean
difference did not survive standardization, as the effect size was very small, Cohen’s d = 0.15,
95% CI [-0.12, 0.42]. The confidence interval for the effect size, like that of the mean
difference, crossed zero and neither limit approached zero. Taken all together, it seems that
using a negative deviance frame compared to an all positive frame did not reduce the likelihood
of buying bottled water.

Comparison of Effect Sizes (Post Hoc)
Contrasts whose effect size confidence interval had an upper or lower limit that was very
close to zero are highlighted in Table 13. Post-hoc achieved power is included to assess the rate
of error associated with each contrast. With the power level being quite low in general (the
lowest being .38, and highest .65), the fundamental question is whether these effects are nonsignificant due to the study being too underpowered to detect differences, or due to there being
no statistically significant effects.
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Table 13
Post hoc contrasts with findings whose 95% CI for Cohen’s d barely crossed zero
Dependent variable

Contrast

d

95% CI for d Achieved Power
†

Descriptive group norms
(PWB)

H2b. B vs. D (n = 106,
n = 100)

-0.28

[-0.56, 0.0044]

.64

Perceived percent
(PWB)

H2b. B vs. D (n = 106,
n = 100)

-0.25

[-0.52, 0.026]

.55

Intentions (PWB)

H4c. D vs. A (n = 100,
n = 108)

0.22

[-0.050, 0.50]

.46

Intentions (BW)

H2b. B vs. D (n = 106,
n = 100)

-0.19

[-0.47, 0.086]

.38

Likelihood (PWB)

H4c. D vs. A (n = 100,
n = 109)

0.23

[-0.045, 0.50]

.49

Likelihood (BW)

H2b. B vs. D (n = 106,
n = 100)

-0.19

[-0.47, 0.083]

.38

Note. †Post hoc power analyses were calculated in GPower using a t test for the descriptive
group norms contrasts, and using the Wilcoxon-Mann-Whitney test for the remainder, with an
assumed normal parent distribution.

Discussion
Overall, the present study offers mixed support of differences in normative frames
influencing descriptive group norms and behavioural intentions/likelihood. For example, the
behavioural measure of the discount voucher found no differences across the message frames.
However, descriptive group norms showed a statistically significant difference across conditions
in two different a priori contrasts.

Other than the mentioned contrasts, the remainder of the NHST found no statistically
significant effect. All effect sizes were in the small to very small range. All but one 95% CI
crossed 0. Five contrasts had effect size CI upper or lower boundaries indicative of medium
effects, whereas the remainder of the boundary values fell in the small to very small range.
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Looking at effects whose p-value approached .05, the direction of the effect sizes, and the
confidence intervals whose limits approached zero offers a more nuanced set of findings.

H1. Norms Are Sometimes Better than No Norms: Descriptive Group Norms
The all positive, negative grammar, and double negative frames were not effective in
shifting descriptive norms concerning personal water bottles compared to a non-normative
message. What impact the double negative had appeared to cause a boomerang effect in
lowering perceptions of personal water bottle use.
Using negative deviance in a frame (“Very few do”) showed evidence of increasing
perceptions of the desired behaviour. The contrast was statistically significant, the effect size
small (as opposed to very small), the CI’s lower limit was only just under zero, and the upper
limit reached a medium effect size. The presence of this effect here may be in part due to the
contrast of the message with the prevailing norm. If students are seeing that using a personal
water bottle is the desired prevalent norm, highlighting deviance is likely to have effect, as per
Deviance Regulation Theory (Blanton et al., 2001). According to DRT, a negative deviance
frame on its own will not have a strong effect on intention, but will if there is a pre-existing
group norm that the desired behaviour is one that most students participate in, and view as a
positive behaviour. In the present study, students self-reported very favourable normative beliefs
and intentions towards using personal water bottles (every experimental condition and the nonnormative control), suggesting the existence of the necessary belief in the prevailing
positive/desired norm.

Perceived norms regarding bottled water were overall unaffected by the manipulation.
Effect sizes were mostly less than 0.1, and most CIs were centered around zero. The exception
was the double negative, which had an effect size greater than 0.1, and a direction opposite from
the predicted effect. That is, the double negative frame may have increased perceptions of
bottled water norms by a very small amount. The double negative’s possible opposite effect may
be due to the problems with the cognitive confusion this syntactical structure causes. Put simply,
it’s too confusing and doesn’t make instant intuitive sense. This type of boomerang effect would
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create an unintended outcome in an intervention that used this type of message with the aim of
increasing pro-environmental behaviour.

H1. Norms Are Sometimes Better than No Norms: Intentions/Likelihood
Results of the present study suggest that intentions to use a personal water bottle were
largely unaffected by the manipulation. Comparisons with the control found no significant
effects. Three effect sizes were less than 0.1, and their CIs were centered around zero. The
effect size for all positive was above 0.1, but was in the opposing direction, with a 95% CI
whose upper limit was close to zero, and whose lower limit was less than -0.4. That is, this time
the all positive frame may have had a slight boomerang effect in lowering intentions to use a
personal water bottle. The above pattern was not supported in the likelihood measure. The all
positive showed almost no effects on likelihood, having an effect size less than 0.1. The three
negative conditions had effect sizes over 0.1, but negative deviance had the largest. They all had
similar CIs, but once again, negative deviances CI was the least centered on zero. The desired
effect of the negative deviance condition for likelihood was not reflected in intentions, which as
stated above, showed almost no differences.

Overall intentions regarding bottled water were also unaffected, but always noticeably
lower than intentions/likelihood for personal water bottles. The one exception was, confusingly,
negative deviance, which may have had an unintended effect in raising the likelihood of using
bottled water. The CI was the least centered around zero, the effect size larger than 0.1, and the
p value for the inverse hypothesis approached zero. It is possible that the negative deviance
frame functioned to increase intentions to use a personal water bottle by activating a deviance
avoidance social motivation, but simultaneously priming for the bottled water behaviour. The
contrasting results between intentions and likelihood call into question any firm conclusions. It’s
possible that the two measures are fairly distinct, that is, intentions and likelihood are separate
constructs, which would align with Warshaw and Davis’ (1984) concepts of “behavioural
expectations.” The lowered intentions for the all positive frame for personal water bottles could
be indicative of a lack of salience of the norm when in the default positive frame, compared to
the heightened salience in a negative frame (see Cialdini et al., 2006).
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H2. Two Negatives Are Not Better than One: Descriptive Group Norms
The double negative may be worse than a single negative (grammatical negation) in that
it may lower perceptions of personal water bottles, and may increase those for bottled water.
Although not statistically significant, all effects were in the opposite direction from predicted.
The effect size for group norms for personal water bottles was lower than -0.1, and had a
strongly negative leaning 95% CI. The bottled water norm showed a very similar pattern in the
sizes and undesired directions. However, the same magnitude of effect did not appear in the
percent operationalization of norms, which showed no differences.

The double negative had a boomerang effect when compared to the other single negative
(negative deviance), in that it lowered both measures of descriptive group norms about personal
water bottles. Furthermore, the effect sizes for both were over |0.2|, and had lower limits that
reached a medium effect size. The confidence interval for the contrast of double negative versus
negative deviance on descriptive group norms was the only one in the study which did not cross
zero. Interestingly, the effect was not mirrored in the bottled water norms, which showed almost
no variation. Conceptually, the original prediction that two negatives would be better than one
was not supported, and in fact, support for was found for the opposite: that a double negative will
perform worse than a single negative. Once again, I attribute this to the cognitive confusion and
complexity of trying to parse English grammar rules to make sense of the underlying message.
Perhaps the effect only existing for the personal water bottle (and not bottled water) is once again
due to the effect of prevalent pro-personal water bottle norms. Although the negative grammar
condition did not differ statistically, the negative deviance condition did, which also lends
support to deviance regulation being a stronger type of negative than negation.

H2. Two Negatives Are Not Better than One: Intentions/Likelihood
When a double negative message was contrasted with the single negative conditions
(grammatical negation and negative deviance), intentions and likelihood for the positive
behaviour valence (personal water bottles) showed no differences (all effect sizes were less than
0.1, with balanced confidence intervals). However, the contrasts of the double negative with
grammar and deviance displayed inconsistent patterns. For intentions, the double negative
versus grammar had an effect size greater than |0.15|, with a strongly negative-leaning CI (the
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desired direction). A similar pattern was observed in intentions for the double negative versus
deviance contrast, wherein the CI limit approached zero, with an even larger effect size, and a pvalue that approached .05. The double negative was not better than grammar for likelihood
(effect size less than 0.1), but was nearly significantly better (i.e., lowered likelihood) than
deviance for likelihood with an effect size just under near |0.2| and an upper CI limit that was
close to zero. These mixed patterns point in the direction that a double negative may have a
stronger (but small) effect in reducing intentions and likelihood to buy bottled water compared to
either negative grammar or deviance.
It may be worth pointing out that both the negation and deviance conditions “primed” for
bottled water, whereas the double negative message mentioned personal water bottles. There
may be slight priming boomerang effects in the messages which displayed the bottled water
behaviour, which, when compared with the message that displayed the personal water bottle
behaviour, detracted from their ability to reduce the undesired behaviour. Alternatively, the
cognitive complexity of the double negative personal water bottle message may have depressed
effects by lowering the certainty of what people rated as their intentions or likelihood. That is,
when faced with not understanding something, people may have reported lower outcomes in
general. Another possibility is that there are interaction effects at play, wherein another factor is
motivating people to make the extra effort to understand the double negative.

H3. Deviance Is Not Stronger than Negation: All Outcomes
Results for descriptive group norms (personal water bottles) may support a slightly
stronger effect of negative deviance over grammatical negation. Effects sizes were greater than
0.1, the confidence intervals were strongly positive leaning, and the p-values were close to .05.

For all other outcomes, comparing negative deviance to grammatical negation found
extremely small effect sizes and no statistical support for a difference in their ability to increase
personal water bottle related outcomes, or decrease bottled water outcomes. It is likely that the
two types of negative frame do not vary by much, if at all, but once again, the negative deviance
condition had a stronger effect on descriptive group norms concerning the positive behaviour.
Presuming that the use of personal water bottles is the prevalent norm among the sample, the
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possible presence of an effect in this case could once again be attributed to Deviance Regulation
Theory, which relies on the juxtaposition of the negative deviance frame with a positive (i.e.,
desired and preferable) prevalent norm.

H4. Any Negative Is Sometimes Better than Positive: Descriptive Group Norms
The double negative message was not, as hypothesized, better than the all positive. Any
slight effects (both effect sizes for personal water bottle norms were greater than |0.15|, and
confidence intervals were negative-leaning) occurred in the opposing direction for norms
concerning personal water bottles. The same pattern and magnitude of effect occurred with
percent bottled water, but did not hold for the Likert-scale bottled water norms, which showed no
difference. Grammatical negation showed no difference compared to a positive message in all
the personal water bottle norm measures (effect sizes were less than |0.1|, and the centered CIs
did not approach zero). The measures for bottled water norms showed conflicting results, in that
grammar seemed to lower bottled water perceptions on the Likert scale (a negative effect size
over |0.1|), but the effect was counteracted with slightly higher percentage perceptions (effect
size over |0.1|). The confidence intervals for each were relatively centered, and of very similar
magnitude, offering no further insight. There is a small possibility that the deviance highlighted
message may have helped increase personal water bottle norms (an effect size greater than 0.1,
but no further support), but the pattern was not consistent for the percentage perception of
personal water bottle, which showed no difference. Deviance had no effects on perceptions of
bottled water norms compared to the positive message. The overall lack of effect of the negative
frames compared to the positive for descriptive group norms calls into question some of the
earlier effects, if they cannot be replicated here. Another possibility is, once again, that
participants already held relatively strong normative beliefs that were difficult to shift. Another
is that normative messages may not impact normative perceptions, as indeed, much of the
literature cited earlier discussed the ability of norms to shift behaviour or behavioural intentions.
The overall lack of effect on bottled water suggests that it is affected differently than personal
water bottles, and perhaps we cannot simply see the two as dichotomous contrasting opposites.
Or, it may mean that bottled water use does not have the same sort of normative salience as the
more vividly observable personal water bottle.
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H4. Any Negative Is Sometimes Better than Positive: Intentions/Likelihood
The double negative frame suddenly had a discernable, near significant effect in having
higher personal water bottle intentions than the all positive frame. The effect size was small, as
opposed to the majority of the prior very small sizes. Confidence interval limits also approached
zero. Bottled water intentions similarly were lowered in the double negative condition, but the
although the pattern was similar, the magnitude of effects was much weaker compared to
personal water bottle intentions. Conflictingly, there was almost no difference in bottled water
likelihood.

Grammatical negation showed a slight effect in increasing personal water bottle
intentions and likelihood. The intention contrast’s p-value neared .05, and the effect size of was
greater than |0.1|. For likelihood, the effect size was small (0.2) and had a confidence interval
boundary that approached 0. There were, however, no differences with regards to bottled water
intentions or likelihood when compared with the all positive frame.

Negative deviance also showed a stronger difference in personal water bottle intentions
and likelihood compared to the all positive frame. Both measures had effect sizes above 0.2,
confidence intervals whose lower limits were close to zero, and upper limits that reached a
medium effect size. The same difference was not seen for bottled water, but the deviance frame
(which also mentioned the negative behaviour valence) might raise the likelihood of using
bottled water, based on having an effect size of over 0.1 and a positive leaning confidence
interval. In the case of intentions and likelihood, as opposed to norms, more evidence was found
for the effects of negative frames being greater than an all positive frame. The results found in
this set of hypotheses could lend support to theories like Deviance Regulation, as in the case of
the minority avoidance of the “very few do” frame having a greater effect than an all positive
frame. The negatively framed normative messages seemingly stronger effects compared to the
positive could also lend support to the idea that a negative norm is more salient and therefore
more persuasive (Cialdini et al., 2006). Once again, there are also pattern difference in the
results across the two activity valences, lending support to the idea that they ought to be studied
in conjunction. It is possible that by focusing all the attention on one side of the issue (bottled
water) we neglect to promote the positive behaviour which provides a solution.

POSITIVE AND NEGATIVE FRAMING OF NORMS

82

H5. Mentioning a Behaviour Will Affect that Behaviour Erratically
Mentioning personal water bottles did not increase personal water bottle norms, but
instead may lower them, based on observations of the effect size, which was treater than |0.1|,
had a confidence interval upper limit that approached zero, as a well as a p-value close to .05.
This pattern was not strongly reflected in the percent operationalization, which had a much
smaller effect size. Bottled water norms showed a similar pattern, in that they increased the
undesired norm, but the evidence was weaker (a combination of effects sizes that were <0.1, but
CI limits that approached zero). The bottled water pattern was also not reflected in the percent
operationalization, which showed no differences.

Once again, mentioning personal water bottles may have had slight boomerang effects in
lowering intentions & likelihood to use a personal water bottle. One of the effect sizes was over
|0.1|, and both were in the wrong direction. Both had CIs whose limits approached zero. The
results for bottled water were loosely supportive of mentioning bottled water priming for greater
intentions to use bottled water than the personal water bottle condition would have in promoting
the bottled water behaviour. Effect sizes and CIs showed similar characteristics to the personal
water bottle prime condition. However, the conditions that were combined to make the personal
water bottle prime were the double negative and the all positive, which had already shown
indications towards lowered effects around either behaviour. The collapsing of the two very
different conditions into one may not have been methodologically or theoretically sound. That
is, the frames may still matter more than the activity valence, or at least have a possible
interaction effect. As mentioned in the Introduction and Method, it is impossible to present the
elements of negativity independently, so combining them necessitated crossover. For example,
all positive and double negative are two very different frames, in spite of having a common
activity valence.

Implications
Given that the overall pattern of results offered very limited support (based on traditional
NHST) for the hypotheses tested, and that most effect sizes are small, the study’s contribution to
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the literature is mostly in terms of informing future research. However, the theoretical and
practical implications of the study, despite the irregular findings, are multiple.

One possibility is that there is an effect in the population, and that the proposed theory of
the hierarchy of negativity is not entirely unfounded. There may be differences based on the
elements of grammatical negation, deviance, and activity valence when using a negatively
framed normative message. Weak support was found for deviance having an effect, but the
support for grammatical negation was even weaker.

As the effect sizes found were all small, it is possible that the effects are too small to be
adequately detected by the measures used. It is also possible, if there is an effect, that the
measures used were not optimal to capture it. Many other researchers (e.g., Cialdini, Oskamp,
Schultz, Nolan, Goldstein, etc.) who have used norms to influence pro-environmental behaviours
have used direct measures of behaviour rather than self-report.

The effect sizes and their direction hint that results may vary depending on other
contextual factors. Prevalent norms, pre-existing ecological attitudes, and personal relevance are
all factors which may have contributed to the variability. Hidden boomerang effects may lurk in
the combination of certain frames and outcomes, as they were often, but not always, associated
with the negatively valenced activity in this study. Some may even act as moderators on the
effectiveness of norms, such as group identity. The influence of a norm be strengthened by the
degree of identification with a relevant group (Terry & Hogg, 1996).

It is also important to consider the possibility that there is no effect of meaningful and
practical importance of message framing when trying to use normative messages to influence
personal water bottle and bottled water use. Perhaps the personal relevance of norms or the
content (Petty, Cacioppo, & Goldman, 1981) in a norm based message is the most important
factor, and not its frame.

A practical implication for future research is that there are likely subtle effects of using
different types of negative and positive frames, especially depending on the manipulation
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context. For example, a complexly negative normative message (e.g., the double negative frame)
may be too confusing on the surface for persuasive appeals that cannot guarantee focused
attention, like poster campaigns. Since the current results were inconsistent when using rigorous
definitions of different elements of negativity, effects found in previous studies may be varying
on factors other than the broadly defined “negative” or “positive.” For example, Cialdini et al.’s
negative injunctive norm in their 2006 study used “Please don’t remove the petrified wood from
the park,” which, from a negativity perspective, contains the weaker negative of grammatical
negation. Yet the researchers found the message to be more effective – possibly due instead to
the use of the injunctive (implying social judgment), or possibly due to the fact that it addressed
the visitor “directly” using a command voice. It seems unlikely, given the weak effects of
grammatical negation found in the present study, that the negativity in the petrified forest study
had a large role in enhancing the norm’s salience.

A second practical implication is that an initial assessment of prevailing norms would be
wise prior to any experimental or practical endeavours to influence or shift them. It is possible
that they may play role in highlighting or contrasting with certain frames. Blanton and Christie’s
(2003) work found that the “counternormativity” of an action is critical to normative appeals
involving that action. Another example is that when injunctive norms and descriptive norms are
in conflict, they can undermine each other in promoting desired pro-environmental behaviours
(Smith et al., 2012).

Limitations
Statistical power and familywise error
Given the range of effect sizes for the significant results, and results whose p-value
approached .05 (Cohen’s d = 0.17 to d = 0.23), it may well be that the study was underpowered
because of a misestimation of the power in the a priori power analysis. Pre-implementation
power analyses were conducted assuming a medium effect size (d = 0.5). Assuming a Type I
error rate of α= .05, and aiming for a power of .95, a sample size of N = 302 was identified as the
minimum needed to determine statistical significance for medium effect sizes using an omnibus
between-subjects ANOVA. Using independent t-tests for planned comparisons (at a power of

POSITIVE AND NEGATIVE FRAMING OF NORMS

85

.95), a cell size of n = 88 was targeted as a minimum to determine statistical significance for a
medium effect size. This final calculation gave a total planned sample size of N = 440.

Actual cell sizes for the various analyses ranged from n = 96 to n = 115. For an effect
size range as observed, and assuming normal distributions, achieving 95% statistical power for a
t-test would require cell sizes ranging from n = 750 (d = 0.17) to n = 410 (d = 0.23). To achieve
80% statistical power, cell sizes would need to be from n = 429 (d = 0.17) to n = 235 (d = 0.23).
For the Wilcoxon rank sum test, cell sizes would need to range from n = 785 (d = 0.17) to n =
430 (d = 0.23) for 95% power, and from n = 449 (d = 0.17) to n = 246 (d = 0.23) for an 80%
power level. Achieved power for the significant and near-significant results ranged from 33% to
49%, meaning there was an 50% or greater chance that an effect went undetected.

Even the alpha levels used for power calculations may not have theoretically sound for
NHST conducted. Considering that within a single DV, six hypotheses were tested, the
familywise error rate (the probability of at least one Type I error) would be 0.74. However,
defining which inferences combined theoretically to make a “family” was not intuitive. For
example, how conceptually linked are norms and intentions? Does likelihood approximate
intention, or are they separate constructs?

Strength/weakness of manipulation
Efforts were made to limit possible confounding variables such as visual priming (use of
a photograph of either a water bottle or bottled water), social modeling (a peer engaging in either
behaviour), or authority influence (use of official University of Guelph logo). However, it is
possible that, conversely, the resultant descriptive written norm was too weak/not vivid enough
to have a strong persuasive effect. The norm was not presented as an appeal, but merely stated
what others did, without urging the student to act in accordance with it. For example, each
poster’s entire message was “It’s important to stay hydrated. Most U of G students use their own
personal water bottles,” but with the condition’s experimental framed message as the second
half. An overt appeal could have read the same but added “Remember to bring yours to
campus!” Or, in the case of the messages that mentioned bottled water, could have added
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“Choose to reuse: bring your own bottle!” On the other hand, since each poster presented the
same norm but in a different frame, it is possible that the overall normative effect was too strong
to detect subtle differences in the frame. However, given that no condition (except D “Very few
do”) differed statistically from the non-normative control, this final supposition is unlikely to be
a primary factor.

Attention to manipulation
Although the average time spent per poster ranged from 20.93 seconds to 28.74 seconds,
the entire time range ran from 4.11 seconds to 542.65 seconds (9 minutes). This spread and skew
is what remained after case-wise elimination of extreme outliers as likely non-conscientious
responders (using a heuristic of three times the standard deviation of the whole study sample plus
or minus the mean). It is hard to interpret what the time spent per poster may mean. The faster
times could either be because some participants made snap judgments, meaning that they still
legitimately viewed the posters, but could also be because they were merely clicking through and
did not spend time reading the message on the posters. On the other end of the time range, 9
minutes does not mean that they spent the entire time deliberating the poster and its ratings, but
could instead mean that they got distracted and left the survey for a while. Although running the
survey online likely helped increase the sample size, it meant that the circumstances surrounding
participants could not be controlled, despite instructions to do the survey somewhere quiet and
alone.

Survey priming effect
The presentation order of the survey items may have had an influence on the later
dependent variables. Norms were measured by presenting two custom measures to all
participants in randomized alternating order (some would see bottled water norms first, others
would see personal water bottles first), but they were always presented before the other
dependent variables of intention, and likelihood to participate in the behaviour. This static
survey order may have primed participants’ normative perceptions more than the posters (Epley
& Gilovich, 1999), especially considering the following discussion on the imbalance between the
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two descriptive norm measures. In future studies, this potential priming effect could be
mitigated by presenting all the DV measures randomly after the manipulation.

Unbalanced measures
The descriptive group norm measures as seen by the participants contained different
numbers of items compared to each other. This imbalance may be a concern based on the theory
that the number of arguments serves as a peripheral cue for persuasion, at least when it comes to
shifting attitudes (Petty & Cacioppo, 1984). The measure for personal water bottles contained 8
items which each used the phrase “personal water bottle.” The measure for bottled water only
contained 4 items which instead used the phrase “bottled water.” Furthermore, four of the items
in the personal water bottle measure presented the desired norm, and four presented the
undesired, thus balancing it within the measure. The bottled water measure contained two items
stating the desired norm and two stating the undesired norm. Therefore, the personal water
bottle measure still had twice as many arguments for personal water bottles. Thus, participants
in every condition were subjected to this secondary priming “manipulation” that may have had a
stronger effect than viewing the posters with the messages. Although it seems that adding up the
4 pro-PWB and two pro-PWB from the normative measures would cancel out by adding the 4
anti-PWB and two anti-PWB, the following argument presents issues with considering these
items in this way.

As an additional confounding factor, it was revealed during scale reliability analysis that
the double negative phrased items did not correlate well with the other items. There were 2
items in the personal water bottle scale which used the double negative formation– “Very few U
of G students do not regularly use/refill their own personal water bottles” – one with “use,” one
with “refill.” The correlations of each of these items to the remaining scale were .03 and .16.
Even when left in the scale, these two items had raw r values of .26 and .38, compared to the
others which ranged from .67 to .73. As mentioned in Method, the overall α for the measure as
an 8-item scale was .74 and the overall α for the 6-item measure was .86.
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The same pattern appeared for the double negative item in the bottled water measure–
“Very few U of G students do not regularly buy bottled water.” Its r.drop and raw r were .12 and
.45, compared to the raw r range of .77 to .80 for the remaining three items. Similarly, the α rose
from .67 to .79 when the 4-item scale was compared to the 3-item scale. If we disregard these
items entirely, positing that the low correlations can be blamed on cognitive confusion, there is
still an imbalance in the measures. There were in effect still double the number (6 to 3)
presentation-only arguments for personal water bottles and bottled water, respectively.

Other confounding factors
Cognitive assessment of activity valence and social desirability
Many of the hypotheses in this study relied on the contrasting set of behaviours being
relatively neutral or not well-understood by the participants. It was assumed that students did not
hold strong attitudes for or against personal water bottles or bottled water, socially or
environmentally. The researchers did not think that the behaviour of using a personal water
bottle was associated with a strong positive social judgment, nor that the behaviour of buying
bottled water was associated with a strong negative social judgment. The researchers also
believed that participants would not have an thorough understanding of the environmental
benefits or negative impacts, leading activity valence to have little effect. It is possible that the
study questionnaire triggered a social desirability response from participants, even though items
had been carefully crafted to avoid leading questions or overtly valenced and value-laden
descriptors (e.g., “disposable” versus “reusable”). The remarks of two participants offer some
qualitative data in support of this potential existence of social desirability: “I have a water bottle,
this survey made me feel like i need to use it,” and “I already have a personal water bottle so i
dont need the coupon & i know you dont want me to use the coupon for the regular water
bottles.”

Prevalent norms
One implication of the inconclusive results could be that prior to the study, the
participants held pre-existing descriptive and injunctive group norms that were not easily swayed
by the manipulation. This theory is supported in part by the lack of statistical difference from the
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control for any dependent variable, apart from the marginally significant Condition D “Very few
do” versus the control.

It appears from the data that there were some strong pre-existing normative values that
showed social preference to using a personal water bottle over buying bottled water. There were
perceivable differences in personal water bottle norms versus bottled water norms for the total
sample. The difference occurred regardless of the frame of the norm item in the measure, as any
frame presented in an item was aggregated when the measure was reverse keyed. This difference
was found within each condition, notably including the control. The effect sizes did not vary
considerably, although “Double negative” and the control were the lowest. The same pattern
held for the perceived percentage of personal water bottle users compared to bottled water users.

Personal relevance
91% of participants reported owning a personal water bottle. 154 of 531 uploaded a
picture, and when visually assessed, 119 of these were indeed photographs of a personal water
bottle. 33 participants uploaded stock photos of a water bottle, which may or may not accurately
reflect their own personal water bottle. The assumption that participants were not biased toward
one behaviour or the other is called into question merely by this fact. This question was
presented immediately following the standard demographic questions, prior to any manipulation
or variable measure, so it is unlikely to have been influenced by any factor in the study itself.
The study name on SONA, “Social Marketing and Drinking Water Practices,” was deliberately
chosen to be neutral.

Effects of moderators and other hidden variables
Data were gathered on two possible moderator variables: ecological attitude and group
identity. However, given time constraints and lack of a priori hypotheses or models concerning
these variables, no analyses for these moderators have been included in the present study. It is
possible that the mixed effects found could be explained or even eradicated if a moderated
analysis was performed with the various dependent variables. It must also be recognized that the
sample is largely white, female, and assumedly socioeconomically privileged (based on being a
university sample). Some of these or other demographic factors may also be at play. Other
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factors could include self-selection into a reputedly “green” university, provision of free swag or
training via orientation, or even cohort or age effects (although academic level and age were not
collected).

Conclusion
The hope of the present study was to shed light on whether different ways of constructing
a framed normative message influenced the desired group norms and intentions. The hypothesis
that negatively framed norms would work better than positive frames was inconsistently
supported, depending on the outcome. The different types of negative frames also performed
differently, with the double negative overall being not that great, but having a conflictingly
beneficial result in one or two areas (namely, compared to a positive frame). The effects of a
grammatically negative frame seem to be minimal overall. A negative deviance frame worked
frequently in favour of increasing the desired outcomes. This result may be as a connected to the
existence of prevailing norms, as per Deviance Regulation Theory. Interestingly, personal water
bottle and bottled water norms were not affected in consistently similar patterns, but seemed to
vary (or not) separately.

Looking at the behavioural issue under study, it seems that most students at the
University of Guelph, do indeed, use their own personal water bottles. Or at least, very few U of
G students buy bottled water.
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Appendix A – Sample manipulation posters

Figure A1. Thirsty dog poster model of grammatical negation frame message

Figure A2. Glass in the desert poster model of all positive message frame
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Figure A3. Blue design model of double negative message frame.
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Appendix B – Massive Tables of Means, Medians, and Modes

Table B1
Mean and standard deviation for dependent variables by condition, with 95% confidence intervals
Dependent
Condition Condition Condition Condition Control
variable
variable
A
B
C
D
Descriptive
5.14*
PWB
5.02 (1.11) 4.84 (1.05) 5.00 (0.98)
4.89 (1.06)
group norms
(1.09)
[4.64,
[4.81,
[4.92,
[4.68,
[4.81, 5.22]
5.04]
5.19]
5.35]
5.09]
BW
3.83 (1.33) 3.88 (1.36) 3.69 (1.29) 3.77 (1.32) 3.74 (1.28)
[3.61,
[3.44,
[3.51,
[3.49,
[3.58, 4.07]
4.14]
3.94]
4.04]
3.99]
perceived
63.61
60.66
62.12
65.09
63.03
percent PWB (17.57)
(18.54)
(17.97)
(17.04)
(17.87)
[60.35,
[57.09,
[58.65,
[61.71,
[59.94,
66.86]
64.23]
65.60]
68.47]
66.52]
37.92
perceived
38.30
41.23
40.99
39.74
(20.83)
percent BW (20.77)
(20.13)
(22.49)
(19.76)
[34.47,
42.14]
5.87 (1.50)

[37.35,
[36.64,
[35.80,
[33.85,
45.10]
45.34]
43.68]
41.99]
Intentions
PWB
6.16 (1.22) 6.12 (1.32) 6.17 (1.21) 6.12 (1.29)
[5.92,
[5.86,
[5.93,
[5.87,
[5.58, 6.15]
6.40]
6.38]
6.42]
6.38]
BW
2.77 (1.67) 2.55 (1.70) 2.82 (1.79) 2.89 (1.87) 2.72 (1.88)
[2.21,
[2.47,
[2.52,
[2.36,
[2.45, 3.08]
2.88]
3.18]
3.27]
3.09]
Likelihood
PWB
5.88 (1.50) 6.12 (1.33) 6.15 (1.17) 6.20 (1.21) 5.98 (1.37)
[5.86,
[5.92,
[5.95,
[5.71,
[5.60, 6.16]
6.37]
6.38]
6.44]
6.25]
BW
2.65 (1.75) 2.58 (1.80) 2.74 (1.76) 2.93 (1.90) 2.61 (1.77)
[2.23,
[2.40,
[2.55,
[2.27,
[2.32, 2.97]
2.92]
3.08]
3.31]
2.95]
Note. * indicates the mean is involved in a statistically significant contrast at p < .05
Compensation personal
70
72
74
66
63
gift counts
water bottle
(frequency)
bottled water 13
11
11
8
13
neither
32
23
20
26
29
Note. Standard deviation in parentheses after mean (SD). 95% confidence intervals in brackets
below mean [LL, UL]. LL represents the lower limit; UL represents the upper limit.
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Table B2
Medians for dependent variables by condition
Dependent
Condition Condition
variable
variable
A
B
Descriptive
PWB
5
5
group norms
BW
4
4
perceived
percent
66.5
61
PWB
perceived
35
40
percent BW
Intentions
PWB
6.5
7
BW
2.5
2
Likelihood
PWB
7
7
BW
2
2

Condition
C
5.17
3.67

Condition
D
5
4

Control

66

67.50

40

40

7
2
7
2.5

7
2.5
7
2

7
2
7
2

Condition
C
5
3
7
1
7
1

Condition
D
5
4
7
1
7
1

Control

4.83
4
64

35

Table B3
Modes for dependent variables by condition
Condition
variable
A
Descriptive
PWB
4
group norms
BW
4
Intentions
PWB
7
BW
1
Likelihood
PWB
7
BW
1

Condition
B
5
4
7
1
7
1

5
4
7
1
7
1
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Appendix C – QQ Plots for data

Figure C1. QQ plot for normality assessment of descriptive group norms, personal water bottle.

Figure C2. QQ plot for normality assessment of descriptive group norms, bottled water.
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Figure C3. QQ plot for normality assessment of behavioural intentions, personal water bottle.

Figure C4. QQ plot for normality assessment of behavioural intentions, bottled water.
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Figure C5. QQ plot for normality assessment of likelihood, personal water bottles.

Figure C6. QQ plot for normality assessment of likelihood, bottled water.
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