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One and Done: Predicting Paper Towel Use Using a Reasoned Action Approach 

In recent years, concern for the well-being of the environment has become ubiquitous. 

Efforts to improve the environment have included, on one front, technological efforts such as 

trying to develop cleaner energy sources and creating more energy efficient motor vehicles and 

appliances. On another front, behavioral change efforts have sought to persuade individuals to 

make more environmentally conscious choices.  The catch-phrase “Reduce, Reuse, and 

Recycle”, for example, has proliferated schools, businesses, residences, and other areas of 

society in an effort to encourage people to be more environmentally-conscious. However, in a 

consumer-driven, “disposable” culture where convenience trumps being environmentally 

friendly, it is difficult to keep up with the amount of waste being produced.   

Paper waste is a problem.  According to Joe Smith on an independently organized TED 

talk, Americans used 13 billion pounds of paper towels in a year (Smith, 2012).  By simply using 

a singular paper towel to dry one’s hands, 571,230,000 pounds of paper towels would not be 

used.  This decrease is not trivial.  In his popular talk, Joe Smith demonstrated how to effectively 

use a singular paper towel; by shaking the excess water off of the hands, and then folding the 

paper towel in half, a person is able to dry their hands as effectively as with using multiple paper 

towels.  As explained by Smith, the interstitial suspension created when folding the towel is what 

makes the “shake and fold” method work.  However, many Americans are likely not aware of 

this, and use multiple paper towels when drying their hands.  Changing this behavior is an 

example of a way to make the country more environmentally friendly. 

Knowledge of what influences the desire to take action to protect the environment at the 

individual level can be used to help influence better environmental behavior.   The purpose of 

this study is to look at what drives intentions to perform environmentally friendly behavior, 
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particularly in reducing paper waste, using the Reasoned Action Model (Fishbein & Ajzen, 

2010).   

The Reasoned Action Approach 

The reasoned action approach is based on the belief that behavior follows reasonably 

from beliefs people have about the behavior in question (Fishbein & Ajzen, 2010).  In the 

reasoned action approach, behavioral intentions – the degree to which one is willing and intends 

to engage in a given behavior – are posited as the best, most proximal predictor of behavior.  

Correlations between intentions and behaviors support this statement (Armitage & Conner, 

2001). Thus, efforts to work on the model focus on ways to better predict intentions in an effort 

to predict action.  Fishbein and Ajzen’s first model, called the Theory of Reasoned Action 

(TRA), postulated that intentions were predicted by a person’s attitudes toward a behavior 

combined with the individual’s beliefs about subjective norms (Fishbein & Ajzen, 1975). 

Subjective norms (called perceived norms in a later model) refer to the perception that important 

others (referents) would approve or disapprove of performing a given behavior.  For example, a 

teenager might have a somewhat positive attitude toward driving over the speed limit, but also 

knows that their parents would strongly disapprove, and so as a result might report relatively low 

intentions to speed.  However, the TRA model proved to be inadequate when individuals did not 

have complete control over the behavior in question.  To account for this, Ajzen (1991) added 

the construct of perceived behavioral control.  The model was then called the Theory of Planned 

Behavior (TPB).  Figure 1 shows the Theory of Planned Behavior pictorially.  Research shows 

that the addition of perceived behavioral control (PBC) increases the model’s predictive validity 

(Madden, Ellen, & Ajzen, 1992). 
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The Theory of Planned Behavior (TPB) is the most well-known version of what is most 

recently referred to as Fishbein and Ajzen’s (2010) reasoned action approach, and has been often 

used to effectively describe environmentally important behaviors, such as intentions to stay at an 

ecofriendly hotel (Han, Hsu, & Sheu, 2010).  As a result, it may be a good model to use in 

determining another environmentally friendly behavior: reducing paper towel use.  As 

mentioned, the three predictors of intentions are: attitude toward the behavior (e.g., the degree 

that the behavior is evaluated as “good” or “bad”), perceived behavioral control over performing 

the behavior (e.g., “I am confident I can do the behavior”), and perceived normative pressure 

from significant others to engage in the behavior (e.g., “Most people whose opinions I value 

would approve of me performing the behavior”).   

The reasoned action approach to predicting intentions and behavior implicitly takes into 

consideration the individuals’ underlying beliefs about the behavior without necessarily directly 

measuring the beliefs or background characteristics.  For example, if one believes that engaging 

in the behavior will have positive outcomes such as protecting the environment, they will most 

likely have more positive attitudes toward engaging in the behavior. Because of this, measuring 

specific beliefs is superfluous to directly measuring the attitude toward the behavior of interest, 

at least for the purpose of predicting intentions and behavior (Fishbein & Ajzen, 2010). The 

same logic applies to the direct measurement of perceived behavioral control and perceived 

normative pressure, which are theorized to result from one’s specific control and normative 

beliefs, respectively. As a result, the reasoned action approach takes a very different approach 

than previous studies looking at environmental behavior that have tried to measure dispositions 

and beliefs in an effort to predict engaging in ecological behaviors.  For example, many studies 

have examined how individual differences, such as being altruistic (Ebreo & Vining, 2001) or 
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feeling general environmental concern (Kaiser, Ranney, Hartig, & Bowler, 1999), predicts 

particular environmentally-relevant behaviors. However, Fishbein and Ajzen (2010) refer to 

these types of factors as background factors, and found that they do not do well in predicting 

intentions directly. For example, Ebreo and Vining (2001) looked at several behavioral traits and 

background beliefs, such as being altruistic, consideration for the future, and general 

demographics, and found that they did not significantly predict a variety of behaviors described 

as “reducing behaviors,” which included bringing reusable bags to a store and avoiding 

purchases with excess packaging.  This study asked participants what they had done in the past 

as a measure of behavior.  Although they did not measure intentions, they did look at past 

behavior and found no significant results when trying to predict the behavior from general traits.  

However, according to the RAM, the questionnaire was probably too broad, and a more 

narrowed focus on a particular behavior, along with the beliefs about that behavior, would be a 

better predictor.  The theory postulates that intentions to do a particular behavior, such as 

avoiding buying products with excess packaging, are difficult to predict based on general 

characteristics such as income or general psychological tendencies such as considering future 

consequences.  Rather, the beliefs about the particular behavior are encapsulated in the idea that 

they are what drive attitudes, perceived behavioral control, and perceived norms.   

 A meta-analysis investigating the efficacy of TPB lent credence to the model as 

predictive of intentions and behavior (Armitage & Conner, 2001).  Since then, the model has 

been improved upon, and is now referred to as the Reasoned Action Model (RAM; Fishbein & 

Ajzen, 2010).  One of the major differences between the older TPB and the newer RAM is that 

there are two components of each of the predictors. Perceived behavioral control (PBC) is 

composed of both autonomy, or the participant’s perceptions of the degree of freedom he or she 
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has to perform the behavior, and capacity, which encompasses the perceptions of the degree of 

knowledge and tools necessary to perform the behavior.  This later component is important 

because the TPB has been criticized for needing a self-efficacy component (Armitage & Conner, 

2001).  In their meta-analysis, Armitage and Conner (2001) suggested that PBC and self-efficacy 

be measured together, which is taken care of by having two different semi-constructs of PBC.  

The construct of “attitudes” is composed of both instrumental attitudes and experiential 

components, which describe the behavior’s usefulness (e.g., good vs. bad) and the affective 

experience of performing the behavior (e.g., pleasant vs unpleasant), respectively.  Lastly, 

perceived normative pressure also has two components.  One component is injunctive norms, 

which refer to the participant’s perceptions of the expectations of respected others. Descriptive 

norms, in contrast, describe the extent to which the participant perceives that respected others 

actually perform the behavior.  This model is displayed in Figure 2. 

Because of the RAM’s recent creation, most studies use the TPB (which has questions 

that do not encompass both areas of each construct).  As such, the TPB is the most well-known 

version of Fishbein and Ajzen’s (2010) reasoned action approach.  However, this study will use 

the RAM, as it is an improved upon model.  This generally adds difficulty in comparing to past 

studies; however, given that there seems to be no research directly on paper towel use, it’s not a 

problem.   

As with any model, there are limitations with the reasoned action approach.  One study 

showed that a medium to large change in intentions might only yield a small to medium change 

in actual behavior (Webb & Sheeran, 2006).  This is what is known as the intentions/attitude gap.  

One possible reason for this is that while someone might have intentions to do a particular 

behavior, unforeseen circumstances might lead to a split-second decision that is different from 
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their original intentions (Jaccard, 2012).  Currently, there is not a good way to account for this.  

Another limitation is that some behaviors have a physiological component to them, such as 

smoking.  A person may intend to quit smoking, but find it very difficult due to their addition.  

However, since this behavior, using a single paper towel, does not include a physiological 

component, the gap between actual behavior and intentions should be relatively small.  Another 

limitation is one that is common to all self-report measures: social desirability.  It is possible that 

participants may answer in a way that will make them seem more positive.  However, since this 

behavior is not inherently sensitive, social desirability may not be a big factor because students 

have not been conditioned to give the “right” answer in this case, logically leading to more 

honest answers.   

Recycling and Reducing 

Being “environmentally friendly” is a complex construct.  There are several different 

behaviors that an individual can partake in to help protect the environment.  Generally, 

protecting the environment is conceptualized in three different behaviors: reducing the amount of 

waste used in the first place, reusing something before it becomes waste, and recycling waste to 

create a new product from old materials.  Of these three, recycling has been studied the most. 

This could be because of the three, recycling is the easiest to define.  Recycling is a familiar 

behavior, because it is very similar to the default of simply throwing something away as rubbish.  

The item is generally placed in a receptacle to be taken away to a facility where the actual 

“recycling” is done. When researching environmental behaviors, there is a plethora of studies 

concerning intentions to recycle, many of them using a reasoned action approach. 

One field study conducted in England looked at factors that contributed to people 

recycling (Barr, Ford, & Gilg, 2003).  They based their framework on Fishbein and Ajzen’s 
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Theory of Reasoned Action (TRA; Ajzen & Fishbein, 1980), but they modified it to primarily 

assess how a variety of environmental values, situational variables such as having a bin to put 

recycling in, and psychological variables such as the awareness of the norm to recycle and 

knowledge of recycling procedures predict intentions and past behavior.  Consistent with the 

theory, the intention to do a behavior strongly correlated with the behavior itself, as measured by 

participants reporting past behavior.  Of course, this should be interpreted with caution, as social 

desirability might have a strong effect on participants reporting more recycling behavior than 

they actually did.  The researchers found that general underlying environmental attitudes did not 

have a very strong relationship with intentions.  Their attitudes toward recycling itself were not 

measured, which weakens the study.  The situational variable of having access to curbside 

recycling and knowledge of local waste was related to performing the behavior.  However, it is 

important to note that an argument could be made that these components are part of PBC, as 

having a bin to recycle and knowledge about recycling increases both one’s perceived and actual 

control to recycle.   Another factor that was correlated with recycling intentions and behavior 

was both the knowledge and acceptance of recycling as a normative behavior.  Interestingly, this 

supports the TRA because perceived norms are important for predicting intentions.  

Another field study in Malaysia (Omran, Mahood, Abdul Aziz, & Robinson, 2009) 

distributed a survey to households of varying income levels to determine householder’s attitudes 

towards recycling.  Although they did not specifically use the reasoned action approach, their 

results supported some of its constructs, particularly PBC.  Though most of the participants knew 

about recycling, many of them did not.  The top reasons for reporting the failure to recycle were 

that participants found it inconvenient to do so, or that the facilities were too far away or 

inadequate. Without using the term explicitly, they are tapping into Fishbein and Ajzen’s (2010) 
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construct of perceived behavioral control.  They found that attitudes toward recycling were most 

favorable when the householders had access to recycling facilities and knowledge about 

recycling.  It thus appears that PBC and attitudes contribute to each other, perhaps such that 

having a bin to put recyclables in and knowledge of recycling leads to more positive attitudes 

toward the behavior.    

Despite the research emphasis on predicting recycling intentions and behavior, recycling 

is not the only green behavior.  Arguably it may not even be the best form of “being green.”  

Certainly recycling old materials into something new is better than harvesting new completely, 

but reducing the amount of waste or energy consumed in the first place is more beneficial for the 

environment (Missouri Department of Natural Resources).  Compared to the amount of research 

on recycling, there is a lack of research on reducing behaviors.  Part of the reason could be that, 

compared to recycling, defining efforts to reduce waste is a little more complicated.  Research 

suggests that efforts to minimize waste can be described in two categories: efforts to reduce the 

amount purchased, and efforts to reuse what is already in the consumer’s ownership (Tonglet, 

Phillips, & Bates, 2004). For example, consumers can buy products that will reduce waste, such 

as buying food with minimal packaging or light bulbs that use less energy.  Consumers can also 

reduce waste by repairing and reusing items that are already in their possession rather than 

buying new ones.  Another way to think of “reducing” is limiting the amount one uses their car 

for transportation, thus reducing the need for fossil fuels and creating less air pollution 

(Abrahamse, Steg, Gifford, & Vlek, 2009; Wall, Devine-Wright, & Mill, 2007).    

Research suggests that the behaviors of reducing waste and recycling waste are 

independent of each other (Barr, Gilg, & Ford, 2001; Tonglet, Phillips, & Bates 2004, Ebreo & 

Vining, 2001).  Individuals who are committed to recycling are not necessarily also committed to 
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reducing.  This creates a need to study the two behaviors separately, because it cannot be 

assumed that predictors of recycling generalize to reducing behaviors.  One study looked at both 

reducing and recycling behaviors (Tonglet et al., 2004).  They asked about recycling intentions 

using TPB constructs. They found that TPB constructs explained about 26% of the variance in 

intentions to recycle and attitudes were the only significant predictor (β = .42, p < .001).   

However, in their methodology, they also asked participants if they had participated in specific 

reducing and reusing behaviors, such as buying an energy efficient light bulb (reducing) or 

repairing household appliances (reusing).  They used these measures of past behavior to describe 

participants’ “view” on reducing and reusing.  About 80% of the participants reported recycling, 

but only 55% reported engaging in repair/re-use behaviors and only 40% in reducing behaviors.  

This demonstrates that what drives recycling and reducing behaviors are different.  Though 

Tonglet et al. (2004) looked at past reducing/reusing behavior, they unfortunately did not 

examine attitudes, PBC, perceived normative pressure, or intentions toward reducing behaviors. 

Although there appears to be no previous research specifically looking at reducing paper 

usage (either with the reasoned action approach or other social-cognition models), the literature 

did provide diverse samples of other types of reducing behavior with results suggestive that the 

RAM is a promising approach.  For example, Baca-Motes, Brown, Gneezy, Keenan and Nelson 

(2012) looked at intentions to reuse a towel at a hotel, thus reducing the amount of water and 

energy needed for laundry.  Guests who were randomly assigned to receive a lapel pin to 

symbolize their commitment to reusing their towel were more likely to carry out the behavior 

than guests who only made the commitment. From a TPB perspective, wearing the pins could 

have been helping to create a social norm, which may have influenced behavior.  
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One vein of research looked at transportation and efforts to reduce the amount of air 

pollution it causes, specifically in peoples’ intentions to reduce car use.  One study compared 

TPB to Schwartz’s norm-activation theory (NAT; Wall, Devine-Wright, and Mill, 2007).  The 

NAT was developed to describe altruistic behavior.  Environmentally-conscious behavior can be 

described as altruistic, as the action usually involves sacrifice of the individual to the betterment 

of the group as a whole.  The NAT states that one’s awareness of a behavior’s consequences and 

beliefs about personal responsibility concerning the behavior work together to form personal 

norms (PN), and all three predict behavior.  In this study, an example of a question targeting 

feelings of awareness of consequences (AC) would be “Avoiding car use will help to solve wider 

environmental problems like global warming” and an example of a personal norm would be “I 

feel morally obliged to avoid using the car to get to the university”.  This model is displayed 

graphically in Figure 3.  

The NAT is different from the TPB in that it focuses on internal norms (i.e., perceptions 

of what one feels they ought to do) instead of external ones (i.e., perceptions of what important 

others expect or do).  Also, the NAT does not include measures of PBC or intentions like the 

TPB does.  

Some studies have challenged parts of the RAM.  Wall et al. (2007) used both the TPB 

and NAT to predict participants' intentions to change car use to travel to school in the following 

12 months in an effort to compare the models.  Using logistic regressions they found that the 

NAT constructs explained 32% of the variance and TBP explained about 23% of the variance 

with PBC being the strongest indicator (b = 1.5, p <.001).   They did not include standardized 

betas in their results; however each predictor was measured on the same 1-5 scale.  They then 

combined the TPB and NAT items to create a combined model.  Out of all the constructs, only 
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PBC and personal norms were significant, and together explained 36% of the variance which 

was higher than that accounted for by the NAT or TPB separately.  This contradicts the integrity 

of either model.   

It would seem as though Wall et al.’s (2007) results provide evidence against using a 

reasoned action approach to measure intentions to reduce.  However, there are several limitations 

in this study.  The authors created an instrument using measures from both theories: attitudes, 

PBC, social norms, personal norms, and awareness of consequences.  However, a close look at 

the questions used shows a limitation.  Every category of question refers to reducing car use, 

except for items measuring attitude.  Instead, the attitude items ask about car use (e.g., “my usual 

form of transport [car] is flexible”, “my usual form of transport [car] is pleasant”).  This creates a 

problem because it is plausible that a person feels that they should limit their use of cars to help 

the environment, or even has the intention of limiting their car use, but still thinks that using a 

car is pleasant or flexible.  For proper correspondence, the attitude measure should ask 

specifically about the participant’s attitudes towards reducing car use, as that is the behavior 

targeted, not car use in general.   As Fishbein and Ajzen (2010) suggest, it is very important to 

measure attitudes that correspond with the particular behavior being studied.  However, this 

study does introduce the question of whether to include a personal norm component to the 

current study because the personal norms contributed to predicting intentions.   

A second study found similar results.  Abrahamse, Steg, Gifford, and Vlek (2009) 

conducted a study in Canada on intentions to reduce car usage when commuting to work.  They 

also used TPB and the NAT, although in this article it was referred to as the norm activation 

model (NAM).  They improved their design slightly by incorporating questions addressing all 

three components of the NAM: awareness of consequences (AC; e.g., “Car use causes serious air 
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pollution in the world”), ascription of responsibility (AR; e.g., “I feel personally responsible for 

the problems resulting from car use”), and personal norms (PN; e.g., “I (would) feel good about 

driving to work).  The study by Wall, et al. (2007) seemed to combine ascription of 

responsibility and personal norms in their questions for reasons not fully explained.  Attitudes in 

this study still asked about car use in general.  Using a hierarchical regression, they found that 

the TPB predicted over half of the variance in intentions to use a car (R
2
= .52) but could only 

predict about 18% of the variance for intentions to reduce car use. PBC was the strongest 

predictor for both regression analyses.  The NAM only predicted about 12% of the variance in 

intentions to use a car, but predicted about 24% of the variance in intentions to reduce car use.  

Personal norms were the strongest predictor of reduction intentions (β = .34) but one’s awareness 

of consequences was the strongest predictor of car use (β = -.30).   

There are a few common threads between these two studies.  One is that the intention to 

reduce car use and the intention to continue using a car (and, presumably, not reduce car use) are 

predicted differently by the different theories.  The NAT (same in theory as the NAM) seems to 

do better in predicting intentions to reduce while the TPB seems to do better with car use.  

Keeping the earlier comment about the inconsistency in the wording of the attitudes scale in 

mind, the authors of these research articles might be on to something.  There is evidence that the 

intentions to reduce and the intention to not reduce are not simple opposites of each other.  They 

may have different cognitions driving opposite intentions (Richetin, Perugini, Conner, Adjali, 

Hurling, Sengupta & Greetham, 2012).  For example, reducing resource consumption may be 

driven by a desire to protect the planet’s natural resources.  An example of an opposite cognition, 

one that would explain one’s intention to not reduce, would be the desire to see the planet 

destroyed.  This is unlikely, as a person’s intentions to not reduce are more likely driven by a 
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completely different cognition, such as the desire to maintain one’s previous way of life.  A TPB 

study by Richetin et al. (2012) supported this idea.  By asking individual’s intentions to do and 

intentions to not do a behavior, the predictors of the opposing intentions were negatively 

correlated with each other and ranged from r = -.44 (intentions) to -.01 (PBC).  The correlations 

were sufficiently different from -1 to indicate that they are not direct opposites of each other.   

   Given that the intention to reduce a behavior and the intention to not reduce a behavior 

are qualitatively different, this proposed study seeks to amend some of the past limitations and 

expand current knowledge.  All questionnaire items will be directly related to the desired 

behavior (reducing paper towel usage).  Also, because a measure of personal norms seems to be 

important to reducing behaviors (Abrahamse et al., 2009; Wall et al., 2007), items discussing 

personal norms will be added to the questionnaire.   

Concerning personal norms, Fishbein and Ajzen (2010) conceded that there are certain 

behaviors that seem to be predicted more accurately when a measure of moral or personal norms 

is included.  They declined to incorporate this into the entire model because it seems to be 

applicable only in some situations and behaviors, but they suggested that it should be included 

when relevant. However, the research surrounding moral and personal norms is ambiguous, 

because often the definitions researchers use overlap (Fishben & Ajzen, 2010).  They write that 

when a person is asked about what they think they should do, they might consider several 

factors, such as consequences and reactions of others, before deciding.  This makes personal 

norms very similar to the construct of intentions.  Nevertheless, since “being green” could be 

seen as an altruistic behavior and thus including a moral component, and because other studies 

have found evidence for a personal norm component in reducing behaviors, this study will see if 

the idea holds.   
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In the present study, the underlying goal is to encourage people to reduce the amount of 

paper towels they use.  It has a methodological advantage over allowing the participants to define 

what “reducing” would be, as in the aforementioned studies about reducing car use (Abrahamse 

et al., 2009; Wall et al., 2007), by instead giving participants a concrete, measurable behavior: 

using only one paper towel.  Because most people use more than one, the act of reducing paper 

towel usage is implied.   

Pilot Study 

Inspired by Smith’s (2012) TED talk mentioned earlier, I conducted a pilot study utilizing 

the RAM to measure intentions to use only a single paper towel when using a public restroom.  

A sample of convenience collected via social media (N = 102) was asked to take an online 

Qualtrics questionnaire. The sample was predominantly female (68 females, 32 males) and the 

majority had at least some college education.   

The questionnaire consisted of items designed as suggested by Fishbein and Ajzen (2010) 

that asked about attitudes, perceived normative pressure, PBC, intentions, and past behavior 

concerning using a single paper towel.  In addition to the items suggested for the RAM, the 

questionnaire included a scale measuring general environmental beliefs, called the New 

Ecological Paradigm (NEP) scale (Dunlap, Van Liere, Mertig & Jones, 2000).  Chronbach’s 

alpha for each scale was good (lowest α = 0.71, highest α = 0.88). The data were then analyzed 

using several multiple linear regressions.   It was found that perceived normative pressure, 

attitudes, and PBC all significantly contributed to predicting intentions with a high level of 

accuracy (R
2
 = .72, F(3, 102), p < .05).  Attitudes proved to be the strongest predictor (β = .53, p 

< .05) followed by PBC (β = .22, p < .05).  The NEP did not explain any significant variance to 

explain intentions (β = -.004, p > .05).  This is consistent with Fishbein and Ajzen’s (2010) 
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approach that background characteristics and broad dispositions do not tend to add anything 

significant to predicting intentions beyond the RAM constructs.   

To measure past behavior, two questions were asked.  The first asked participants to 

select the number of paper towels they generally use from a list ranging from 0 to 6+.  The 

majority (59%) of respondents reported that they do not use a single paper towel. Rather, most 

(76 %) participants reported using 2 or 3 paper towels.  Consistent with the RAM, intentions to 

use a single paper towel combined with PBC to significantly predict past paper towel use (R
2 

= 

.22, F (2, 103), p < .05). Notably, intentions were a significant predictor of past behavior (β = -

0.43, p < .05), but PBC was not (β = -0.06, p > .05).   

A second measure of past behavior asked participants to respond to the question, 

“Generally I use 1 paper towel” on a seven-point true and false scale.  Intentions and PBC again 

significantly predicted past behavior (R
2
 = .37, F(2, 45), p < .05).  Intentions were again a 

significant predictor but PBC was not (Intentions: β = 0.51, p < .05; PBC: β = 0.13, p > .05).  

Current Study 

The pilot study results were promising, as the RAM accounted for a large percentage of 

the variance in predicting intentions, and significantly predicted past behavior.  However, there 

were several limitations with the pilot study.  The questionnaire used in the pilot study did not 

have an equal distribution of each sub-construct, particularly in attitudes as there were only three 

items.  To address these issues, the current study described below sought to improve upon the 

pilot study with improved measures. The primary purpose was to examine if attitudes, perceived 

normative pressure, and PBC combine to significantly predict intentions to use only one paper 

towel when drying hands in a public restroom where no air dryer is present. Furthermore, as in 

the pilot study, participants were asked to report their typical paper towel usage to examine if 
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intentions and PBC combine to significantly predict past behavior. Following the RAM 

(Fishbein & Ajzen, 2010), attitudes and social norms are not included in predicting behavior 

because they are thought to be encompassed in the idea of intentions.  Perceived behavioral 

control is used as a proxy for actual control, as this historically has been the method for testing 

the theory.  This logic led to the first three hypotheses: 

1) Attitudes, perceived normative pressure, and PBC will combine to significantly 

predict intentions to use a single paper towel in a public restroom.  

2) Attitudes will be the strongest predictor, followed by PBC, in predicting intentions.  

3) Intentions and PBC will combine to significantly predict past behavior.   

In addition, this study was designed to test a potential intervention to increase intentions 

to use a single paper towel.  Participants were randomly assigned to watch one of two short 

videos.  One video was the TED talk demonstrating how to effectively dry one’s hands with a 

single paper towel.  This video has both persuasive and instructional language, which might 

potentially affect attitudes and PBC.  However, I did not expect norms to be affected, as the 

video is not changing participant’s perceptions of what important others think about the 

behavior.   

According to social learning theory (Bandura, 1977), social behavior can be learned by 

observing others who are modeling a behavior.  How much attention an individual pays to a 

particular model depends on several factors, one of which is the characteristics of the model.  

According to Bandura, models with prestige and status are better heeded. This loans credibility 

to the speakers of the video, and helps make them good models.  Another factor in a good model 

is that a model demonstrates the action while verbalizing the steps in taking the action. These 
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factors help to evaluate the video used in the experiment.  Joe Smith, the man in the video, is a 

good role model because he is featured in a TED talk, which lends to his credibility and features 

him talking on a stage, a symbol of authority and prestige.  Additionally, he demonstrates each 

step when drying his hands, and vocalizes what he is doing, making it simple to mimic his 

behavior.  As these are two components of a good role model, it is reasonable to believe that 

watching this video could impact paper towel use behavior.   

The control group watched a similar instructional video, but on a completely different 

topic (an improved method of tying shoe laces).  The speaker of this video also demonstrates the 

same qualities mentioned before of being a good role model.  Therefore differences between the 

two groups, when controlling for other variables, can reasonably attributed to the videos’ 

differing content, not due to the inherent persuasiveness of the video’s speaker. It was also 

hypothesized that participants who watch the video about paper towels will score differently on 

the three predictors of intentions, most likely in attitudes and perceived behavioral control as was 

observed in the pilot study, than the control group.  Also, mean levels of intentions between the 

control and experimental group were compared to see if watching the video results in increased 

intention to use a single paper towel.  Put plainly, the next two hypotheses were: 

4) Participants in the experimental group will have significantly more positive attitudes 

and higher perceived behavioral control than participants in the control group.  

5) Intentions to use a singular paper towel will be significantly higher for participants in 

the experimental group than for participants in the control group.   

Finally, the studies mentioned in the literature review (Abrahamse et al., 2009; Wall et 

al., 2007) have provided evidence that a moral or personal norm component might be 
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advantageous to add to the reasoned action model.  However, these studies failed to use the 

RAM in its entirety as recommended by Fishbein and Ajzen (2010) because there was ambiguity 

in the questions addressing attitude, as discussed.  If all recommendations by Fishbein and Ajzen 

were followed, the need for a personal norm component might disappear.  In the spirit of inquiry, 

this study sought to address these concerns by using Schwartz’s NAM (Schwartz, 1977; 1981) to 

assess personal norm’s effects on predicting intentions, while simultaneously being careful to 

include all recommendations of Fishbein and Ajzen’s theory to the RAM.  By doing so it can be 

assessed if a personal norm component should be added when trying to predict intentions or if 

the RAM is sufficient as is.  It was predicted that the NAM would not account for significantly 

more variance in predicating intention when RAM model is used fully and correctly.  These 

predictions are explained in the hypotheses below.  

6) Personal norms, ascription of responsibility, and awareness of consequences will not 

significantly account for more variance in intentions to use a single paper towel than 

those factors outlined in the Reasoned Action Model.   

7) Factors in the NAM will not significantly account for more variance in predicting 

past behavior than PBC and intentions combined.  

Method 

Participants 

Participants were recruited from an introductory psychology class at Ball State University 

and through an email sent to all students, faculty, and staff at the university.  Students in the 

introductory psychology class received 0.5 research credits, and all participants were invited to 

enter their university email address into a drawing for one of three $15 gift cards to 

Amazon.com.  I felt that I needed some form of incentive for the non-psychology students to 
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participate, and that offering such incentive was fair as the psychology students were motivated 

to receive credit.  It could be argued that the psychology students received more compensation 

than the rest of the participants.  However, given that those students who were not in psychology 

100 most likely did not care about the credit, I do not feel this is an issue of unfairness.  

Additionally, I had no way of checking to see if students who had already taken the survey for 

credit would take it again for entry into the drawing, and I did not want to risk contaminating my 

data with repeat participants.  Therefore, I felt that this solution was the best and most fair.   

Demographics. A total of 299 participants filled out the informed consent, however, only 

231 answered every item for the measures involved in the analyses (those related to RAM or 

NAM) and of those only 216 answered a validity check question about the video correctly 

(described below), indicating that they watched and understood their assigned video.   

Age. Of the 216 participants whose data was used, 2 did not report an age.  The youngest 

participant was 18 and the oldest was 74 years (M = 28.2, SD = 15.2).  The majority of the 

participants (69.5%) were between the ages of 18 and 23.   

Sex. The participants were allowed to self-identify their sex.  Of the 216 participants, 149 

identified as female participants, 65 identified as male, and 2 identified as trans.  

Race. Participants were also allowed to select which race or ethnic heritage they most 

closely identified with.  The majority (82.9%) identified as Non-Hispanic White or Euro-

American.  8.3% identified as Black, Afro-Caribbean, or African American.  2.3% identified as 

East Asian or Asian American, 1.4% identified as Native American or Alaskan Native, and 1.4% 

identified as Latino or Hispanic American.  About 9.3% of the participants either did not answer, 

or belonged to a different group.  Participants were allowed to select more than one category, 

which explains why the percentages do not add to 100.   
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For exploratory purposes, the relationships within and between each demographic 

category and the other components of the social-cognition models were explored with 

correlations.  None of the correlations were significant, except for a weak correlation between 

age and sex, r (210) = -.14, p < .05.  For this analysis, only males and females were included 

because they made up the vast majority of participants.  The interpretation of this statistic is that 

older participants tended to be male.  Though this is statistically significant, it is not very 

important to the study overall.    

Materials 

Each of the predictor variables were measured following the format outlined by Fishbein 

and Ajzen (2010) for RAM studies.  The questionnaire specifically asked about the behavior of 

using a single paper towel to dry one’s hands in a public restroom when an air dryer is not 

available.  The questionnaire included questions about participants’ attitudes, perceived 

behavioral control, perceived norms, intentions, and past behavior.  The full questionnaire can be 

found in the Appendix.  Cronbach’s alpha was calculated for each scale and is reported below.    

 Attitudes. Participants read instructions asking them to read eleven questions and select 

the interval that best describes their opinion toward using a single paper towel in a public 

restroom when there is no air dryer present.  Participants rated their attitudes by selecting an 

interval on a series of 7-point semantic differential scales (e.g. Instrumental adjectives:  

“bad/good”; Experiential adjectives:  “pleasant/unpleasant”). (α = .94) 

 Perceived Behavioral Control.  Participants were asked to answer six questions by 

marking on a series of seven-point scales their degree of perceived behavioral control over using 

a singular paper towel.  Questions covered both subcomponents of PBC: capacity, which refers 

to knowledge and skills (e.g., “To use a single paper towel after washing my hands in a public 



PREDICTING PAPER TOWEL USE  22 
 

restroom when an air dryer is not present would be impossible/possible”), and autonomy, which 

covers concepts related to being the one in control (e.g., “I feel in complete control over whether 

I use a single paper towel after washing my hands in a public restroom when an air dryer is not 

present”).  (α = .79) 

 Perceived Normative Pressure.  Participants responded to eight questions about the 

normative pressure they feel to use a singular paper towel on a series of seven-point scales.  

Questions covered both sub-components of norms: injunctive, or perceived opinions from 

significant others (e.g., “Most people I respect and admire think that I (should/should not) use a 

single paper towel after washing my hands in a public restroom when an air dryer is not 

present”), and descriptive, relating to what the significant other is actually observed doing (e.g., 

“The people in my life whose opinions I value do/do not use a single paper towel).  (α = .83) 

 Intentions. Participants responded to four questions rated on seven point scales regarding 

their behavioral intentions (e.g., “I am willing to use a single paper towel after washing my 

hands in a public restroom when an air dryer is not present”, “I plan use a single paper towel 

after washing my hands in a public restroom when an air dryer is not present”). (α = .89) 

Past Behavior.  Participants were asked to answer two questions about their past 

behavior concerning paper towel use.  One question asks participants how many paper towels 

they generally use, and gives them multiple choices with the numbers 0 to 6+.   The second 

question asks participants if in the last week they had used a singular paper towel when drying 

their hands, which they responded to using a true/false seven point scale. Because there were 

only two questions, the alpha was much lower than the other scales.  However, when interpreted 

as a correlation, there is a moderate relationship (r = .43) between the two items.  Because of 

this, the scale was determined to be relevant. (α = .45) 
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Personal Norms: Participants were asked to respond to 3 questions on a seven point 

scale about their personal norms concerning paper towel use (e.g., I [would] feel good about 

using a single paper towel.) (α = .66) 

Awareness of consequences. Participants responded to 4 items on a seven point scale 

measuring the extent they feel paper towel use is a problem (e.g., Paper towel use contributes to 

environmental problems.) (α = .82) 

Ascription of responsibility. Participants responded to 3 items on a seven point scale 

measuring the extent they feel personally responsible for the problems associated with paper 

towel use (e.g., I feel personally responsible for the problems resulting from paper towel use.) (α 

= .75) 

Videos. Participants in each condition watched a short TED talk.  Each TED talk consists 

of a videotaped presentation in front of a live audience.  For the experimental condition, 

participants watch a presentation from Joe Smith (2012), who demonstrates how to dry your 

hands using a singular paper towel.  Initially, he gives statistics about the amount of paper towels 

used in the country, and how that number would be reduced if American’s used only one paper 

towel.  He has the audience shout out “shake” and “fold,” which are the two steps to the process.  

He then demonstrates the procedure: 1) first shake your hands about 12 times to get the majority 

of the water off and 2) fold the paper towel in half and proceed to dry your hands.  He infuses 

some humor, and briefly touches on the science behind the behavior.  The video is about 4.5 

minutes long. 

 In the control condition, participants watch an instructional TED talk on an equally 

mundane topic: how to tie one’s shoes.    Terry Moore (2011), the speaker in the movie, infuses 

some humor into his speech about a better way to tie one’s shoes.  He demonstrates that by 
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looping the string under instead of over, the knot is stronger.  He also briefly explains the science 

behind the tie.  The video is about 3 minutes long.   

 Both videos are instructional, and are given by white, male, middle-aged speakers. Both 

are TED talks, and both infuse some humor into mundane subjects.   The important difference 

between them is that the paper towel video is directly related, and the shoe video has nothing to 

do with the subject of the questionnaire.   

Procedure 

After giving consent to participate, participants were assigned to watch one of the two 

videos.  Since the survey was taken online and independently, the researcher was not able to 

personally monitor each participant.  To try to minimize faulty data, the “next” button on the 

video would not appear until the video was almost completed.  This was designed to try to keep 

the participants accountable to watching it.  Participants in the control group watched a short 

TED talk about how to tie one’s shoes, and those in the experimental group watched a TED talk 

about using paper towels to dry ones hands.  After the video, each participant was required to 

answer a question asking about the main point of the video they just watched.  Data was not used 

from participants who answered this question incorrectly.  After watching the video and 

answering the validity check question, all participants answered the same survey questions.  

These questions are detailed in the “Materials” section, and the complete survey can be found in 

the Appendix.  Only 5 questions appeared on each screen to avoid overwhelming the participant, 

but the order of the questions was randomized.  At the end, participants were asked to answer 

demographic questions about race, sex, and age.  
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Results 

One of the purposes of this research was to test Fishbein and Ajzen’s (2010) Reasoned 

Action Model (RAM) in predicting intentions to use paper towels.  Specifically, the following 

hypotheses were tested:  

1) Attitudes, perceived normative pressure, and PBC will combine to significantly 

predict intentions to use a single paper towel in a public restroom.  

2) Attitudes will be the strongest predictor, followed by PBC, in predicting intentions.  

3) Intentions and PBC will combine to significantly predict past behavior.   

To test the hypotheses, regression analyses were used.  Assumptions for this particular 

statistical technique were checked and it was found that the assumptions of linearity, 

homogeneity of variance, normality of residuals, and absence of multicolinearity were all 

satisfied.  A pattern in the scatter plots of residuals indicated a possible problem with the 

independence of the errors; however it was judged not enough of a problem to invalidate the 

analysis (Tabachnick & Fidell, 2001).  

Relationships between the variables were tested with bivariate correlations.  These along 

with means and standard deviations are detailed in Table 1.  All variables were significantly 

correlated with each other.  There were particularly strong correlations between attitudes, 

intentions, and PBC.   

 In support of Hypothesis 1, attitudes, perceived norms, and PBC combined to 

significantly predict intentions.  The combination of these three variables predicted 66.4% of the 

variance in intentions, F(3, 212) = 139.39, p < .01. All three predictors were significant, but 
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consistent with Hypothesis 2, attitude was the strongest predictor of intentions, followed by PBC 

(see Table 2, left panel).  

 According to Fishbein and Ajzen’s (2010) model, intentions and PBC should combine to 

significantly predict past behavior, with past behavior acting as a proxy for future behavior.  

Consistent with Hypothesis 3, the model significantly predicted past behavior, R
2 

=.19, F(2, 213) 

= 25.10, p < .01.  Though they combined to predict about 19% of the variance, intentions were 

the only significant predictor (β = .43, p <  .01).  These results are reported in Table 3 (left 

panel).  It should be noted that the assumption of homoscedasticity was moderately problematic 

in this particular regression, indicating that there was not equal variance in Y for all values of X.  

However, this should only weaken the regression, not invalidate it (Tabachnick & Fidell, 2001).   

 Because the sample size is large and the effect size is relatively small, this particular 

regression should be interpreted with caution.  However, it should also be noted that this analysis 

included the entire sample of participants, meaning that about half of the participants were in the 

experimental group and participated in a potential intervention.  Because we are looking at 

intentions to predict past behavior, if the experimental manipulation actually influenced one’s 

intentions, intentions would then logically become a weaker predictor of past behavior.  Tables 2 

and 3 display the regression results for the separate groups, which demonstrated this effect.  The 

results will be discussed in more detail in conjunction with the results of Hypothesis 4.    

 As mentioned earlier, this study was designed not only to test the Reasoned Action 

Model, but also to look for evidence of the effectiveness of watching a TED talk as a potential 

intervention. The participants were divided into two groups: one in which participants watched 
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the video about paper towels and one where they watched a control video about the unrelated 

topic of how to tie one’s shoes.  The effects were measured in the following two hypotheses:  

4. Participants in the experimental group will have significantly more positive attitudes 

and higher perceived behavioral control than participants in the control group.  

5. Intentions to use a singular paper towel will be significantly higher for participants in 

the experimental group than for participants in the control group.   

Hypothesis 4 was tested by comparing the means of each of the variables between the 

experimental and control groups with t tests (see Table 4).  As predicted, those who watched the 

video about using a single paper towel had significantly more positive attitudes and higher PBC 

than participants in the control group (Cohen’s d = 1.08, 0.85, respectively, indicating large 

effects).  Similarly, consistent with Hypothesis 5, the experimental group’s intentions to use a 

single paper towel were also significantly higher than the control group (d = 0.77).  Notice that, 

as expected, there was no significant difference in perceived norms between the two groups.  

This supports the assumption that the video targeted attitudes and perceived control, but not 

perceived norms.  

It is also important to note that there was no significant difference between the two 

groups’ self-reported past behavior.  This provides strong evidence that the differences between 

the two groups’ PBC, attitudes, and future intentions were affected by which video the 

participant watched. To better illustrate the change in intentions between the groups, see Figure 

4.  

As displayed in Tables 2 and 3, separate regression analyses were conducted on the 

control and experimental groups. These analyses were conducted to examine if the experimental 
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manipulation influenced the prediction of intentions (from attitudes, perceived norms, and PBC) 

and the prediction of past behavior (from intentions and PBC). When predicting intentions, the 

R
2 

was somewhat larger for the experimental group (R
2 

= .72) than for the control group (R
2 

= 

.59). Moreover, examination of the regression coefficients indicates that attitudes were a more 

important predictor for the intentions of participants in the experimental group, but perceived 

norms were less important (and not statistically significant), relative to those in the control 

group. 

For predicting past behavior (Table 3), a particularly striking difference emerged between 

the experimental and control group.  Specifically, the variance explained by the model was over 

three times greater for the control group (R
2
 = .42) than for the experimental group (R

2
 = .12).  

This difference in intentions between groups is most likely related to the type of video the 

participants watched.  There were no significant differences in reported past behavior between 

groups, but the intentions of the experimental group to use a single paper towel were higher after 

watching the video.  It makes sense that their current intentions would not predict past behavior 

in the experimental group.  However, since the control video did not result in higher intentions to 

use a single paper towel, it is reasonable to say that their past behavior and their future behavior 

would be similar.  

The third and final purpose of this study was to compare the Reasoned Action Model 

with a different model that incorporated the idea of personal norms, specifically the Norm 

Activation Model (NAM).  It was expected that the idea of a “personal norm” would be 

accounted for in the RAM when used correctly.  The last two hypotheses reflect this expectation.  
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6) The predictors in the NAM (Personal norms, ascription of responsibility, and 

awareness of consequences) will not significantly account for more variance in 

intentions to use a single paper towel than those factors outlined in the RAM 

(attitudes, perceived norms, PBC).   

7) Predictors in the NAM will not significantly account for more variance in predicting 

past behavior than those in the RAM (PBC and intentions).  

Model 1 in the hierarchical regression shown in Table 5 includes the NAM factors first, 

and then the RAM factors.  As can be seen from the table, though the NAM predicted 47.9% of 

the variance, F(3, 212) = 65.02, p < .01, when the RAM factors were added in Model 2, the 

increase in variance explained was quite large, R
2
 = .68, R

2
 change = .20, F(6, 209) = 74.69, p < 

.01.  These results support hypothesis 6.  Switching the order of the models also supported 

hypothesis 6, as adding the NAM to the RAM only added an additional 1% explained variability
 

(see Table 6).   

 Hypothesis 7 had mixed results.  Table 7 shows hierarchical regression predicting past 

paper towel usage, with the NAM predictors of personal norms (PN), awareness of consequences 

(AC), and ascription of responsibility (AR) in model 1, and the PBC predictors of intentions and 

PBC added to model 2 (Model 1:  F(3, 212) = 14.32, p < .01, R
2
 = .17; Model 2: F(5, 210) = 

12.64, p < .01, R
2 

= .23, R
2
 change = 0.06).  Table 8 shows the inverse, with the PBC predictors 

entered first and the NAM predictors added to Model 2 (Model 1: F(2, 213) = 25.10, p <.01, R
2
 = 

.19; Model 2: F(5, 210) = 12.64, p < .01, R
2
 = .23, R

2
 change = .04).  The results from these 

tables show that intentions and personal norms are the only significant variables. Variance is 

added with model 2 in both hierarchical regressions, but neither the RAM nor the NAM 

significantly adds much more variance to the other.   
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 Of course, the issue with all participants being included in the analyses might present the 

same problem as mentioned before when only using the RAM.  To account for this the groups 

were again separated and analyzed.  R
2
 values in these regressions (as reported in Tables 9 and 

10) are generally higher for participants in the control group.  This is expected since they did not 

watch the manipulation video and their intentions would thus logically predict their past behavior 

reasonably well.  Tables 9 (Model 1:  F(3, 108) = 23.40, p < .01, R
2
 = .39; Model 2: F(5, 106 ) = 

18.88, p < .01, R
2 

= .52, R
2
 change = .13) and 10 Model 1:  F(2, 109) = 40.15, p < .01, R

2
 = .42; 

Model 2: F(5, 106 ) = 22.97, p < .01, R
2 

= .52, R
2
 change = .10) show that there is a greater 

increase in the variance explained when the RAM is added in model 2 than the other way around.  

However, it is important to notice that only intentions and personal norms are significant in 

predicting past behavior. The possible reasons and implications for this are discussed in the 

discussion section.   

 To be thorough, the same analyses were conducted on only the experimental group as 

well.  These results are reported in Tables 11 (Model 1:  F(3, 100) = 3.40, p < .05, R
2
 = .09; 

Model 2: F(5, 98) = 3.50, p < .01, R
2 

= .15, R
2
 change = .06) and 12 (Model 1:  F(2, 101) = 6.90, 

p < .01, R
2
 = .12;  Model 2: F(5, 98) = 3.50, p < .01, R

2 
= 15, R

2
 change = .03), but the amount of 

variance explained was rather small, and the percentage of variance accounted for did not change 

much between them.   

Discussion 

The purpose of this research was three-fold: 1) To evaluate the use of the RAM as a 

model to predict intentions and past behavior, 2) To evaluate the effectiveness of a potential 
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intervention, and 3) To test the viability of the RAM model when compared to a model including 

personal norms.  Each of these will be discussed at length.  

The RAM predicting intentions 

As can be seen from the regression analyses using the entire sample, the components of 

the RAM (attitudes, perceived normative pressure, and PBC), significantly combined to predict 

intentions to use a single paper towel.  In other words, the model proposed by Fishbein and 

Ajzen (2010) is further supported by this study.  As predicted, attitudes were the strongest 

predictor of intentions, followed by PBC.  Notably, perceived normative pressure was not a 

unique predictor of intentions. It is logical to assume that one is not necessarily considering what 

their important others would want when they are drying their hands, but rather their attitudes 

toward using one paper towel combined with the degree of perceived control to get their hands 

dry, are the most important.   

The RAM predicting past behavior 

 It was also predicted that the combination of intentions and perceived behavioral control 

would predict past behavior, used as a proxy for future behavior.  The results for this were 

mixed.  While the R
2
 for all participants was much lower than the one predicting intentions, it 

was still statistically significant.  Additionally, only intentions were a significant predictor, not 

PBC.  However, it should be noted that the sample for this particular regression included both the 

control and the experimental group.  And while past behavior for both groups was not 

significantly different, intentions and PBC were.  Because of this, using past behavior as a proxy 

for future behavior doesn’t logically work as well for the experimental group because there is 

reasonable cause to believe that their future behavior might be different based on the success of 
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the experimental intervention (discussed in more detail in the next section). Because the 

intentions of the experimental group were changed as a result of being in this study, a better way 

to determine if the model predicts past behavior would be to look at the regression using only the 

control group. As demonstrated in Table 3, intentions and PBC were able to explain a greater 

amount of the variance in past behavior for the control group, though intentions were still the 

only significant variable.   

 Though the model is using intentions to predict past behavior, given the temporal 

sequence of behaviors, it could be argued that past behavior predicts intentions.  If this was the 

case, logically, both groups would have predicted past behavior equally.  However, the data did 

not support this because intentions in the experimental group explained much less of the variance 

in past behavior than the control group, even though their levels of past behavior were the same.  

Something else besides past behavior must be influencing a person’s intentions.  In this case, it is 

reasonably supported that the paper towel video is changing their future intentions by affecting 

their attitudes and perceived control.  

Testing the Potential Intervention 

 It was expected that showing participants a video persuasively demonstrating how to use 

a single paper towel to effectively dry one’s hands would increase intentions to do so. Indeed, 

those shown the paper towel video reported significantly greater intentions than the control 

group. Furthermore, those who watched the paper towel video also reported significantly more 

positive attitudes and stronger perceived behavioral control.  Importantly, the groups did not 

report significantly different past paper towel usage, indicating that there were no pre-existing 
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behavioral differences. These results provide strong evidence that showing the video would be a 

good intervention to reduce paper towel use.  

Of course, one limitation with this study design is that we did not measure attitude, PBC, 

perceived norms, behavior, or intentions before seeing the video, which would provide even 

more solid evidence for change due to the video.  However, this design was dismissed because a 

pre-test could influence the participant’s post-test responses, and because this design would 

make the survey rather lengthy and discourage participants from finishing.  An additional 

limitation is the reliance on self-reported past behavior. To determine if the attitude, PBC, and 

behavioral intention changes demonstrated in the present study also lead to actual behavior 

change, a more rigorous, longitudinal experimental design is needed to measure future paper 

towel usage, ideally with objective measures. Doing so would increase the ecological validity of 

the experiment because it would go beyond self-report measures and look at real-world behavior.   

Incorporating Personal Norms 

 Finally, the last purpose of this study was to incorporate a measure of personal norms to 

see if the model’s predictive validity is significantly increased.  Hierarchical regressions showed 

that though the NAM significantly predicted intentions alone, the R
2
 jumped when the RAM 

components were added.  However, this same jump in R
2
 was not observed when the NAM 

components were added to RAM.  This is interpreted to mean that adding a measure of personal 

norms does not significantly improve the RAM when predicting intentions.   

 Using the NAM to predict past behavior had mixed results.  In the hierarchical regression 

analyses, adding the NAM to the RAM increased the variance about as much as adding the RAM 

to the NAM, though adding the RAM increased the variances slightly more (see Tables 9 and 
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10).  In the NAM, ascription of responsibility and awareness of consequences are not significant 

in any analysis, but personal norms are.   Indeed, personal norms were almost as strong of a 

predictor of past behavior as intentions. 

 There is some confusion in the literature as to what personal norms are, and how to 

measure them.  Fishbein and Ajzen (2010) discuss the confusion in the literature between 

personal and moral norms.  It is possible that personal norms are really explaining the same 

concept as intentions.  In their early models, Fishbein and Ajzen left personal norms out due to 

the confusion in the literature.  The mixed results in this study suggest that more research is 

needed on personal norms in order to understand the concept better, especially in its relationship 

to intentions.  Currently, there the literature is lacking.    

Contributions of the Present Study 

Much of past research on environmental behavior has focused on recycling, and because 

recycling and reducing seem to be categorically different behaviors (Ebreo & Vining, 2001), the 

literature on recycling may not be generalized.  Though the reasoned action approach has been 

used to study recycling behaviors (Tonglet, 2004), the results of the present study shows that it is 

effective in predicting reducing behaviors, specifically reducing paper waste.  Indeed, this study 

represents the first known investigation of reducing paper waste with the RAM, or for that matter 

any social-cognition model.  

Wall et al.’s (2007) results stated that when the NAM and TPB are combined, the only 

significant components are personal norms and PBC.  This would seem to suggest that neither of 

the theories is sufficient in design.  However, I found that the R
2 

for the RAM (which is similar 

and a direct descendent of the TPB) was higher than the NAM.  Indeed, adding the RAM to the 
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NAM significantly increased the R
2
.  This supports the validity of the RAM as a model.   Of 

course, a direct comparison to Wall et al.’s study should be made with caution, as they looked at 

reducing car usage instead of paper towel usage, and the two behaviors might be unique in their 

interaction with the models, and cannot be compared even though they both involve reducing of 

some kind.  In any case, the RAM proves to be more effective than the NAM in predicting 

intentions to use a paper towel.   

This study also corrected methodological flaws in past research.  As mentioned in the 

introduction, Wall et al.’s (2007) survey contained a discrepancy between attitude questions and 

other items, in that the attitude questions were asking about car “use” and the rest of the survey 

asked about reducing car use.  In contrast, the present study was carefully designed to keep the 

content of the questions consistent.   Additionally, Abrahamse et al. (2009) assumed that 

intentions to do and intentions not to do something were direct opposites of each other.  

However, Richetin et al. (2012) showed evidence that they are rather two different constructs 

driven by potentially different cognitions.  For example, one’s desire to use a single paper towel 

might be driven by concern for the environment.  That is not to say that someone who uses more 

paper towels hates the environment, but rather that a different cognition is more important to the 

individual, such as the need to be quick so they can move on to other tasks.  These 

methodological flaws were corrected for in the present study because the survey did not include 

opposite intentions that could contaminate the analysis.  As a result, the RAM proved to be a 

very strong model, and adding personal norms to predict intentions did not bolster it.    
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Summary and Implications 

 In summary, the present study found that the RAM is a viable model for predicting paper 

towel use. This adds to the already considerable amount of research supporting the RAM for the 

prediction of intentions and behaviors.  Additionally, the TED talk about paper towel use holds 

promise as a potential intervention to reduce paper towel use, because it resulted in stronger 

intentions to use a single paper towel, along with higher perceived control and more positive 

attitudes.  When compared, the NAM was not as effective as the RAM, though the concept of 

personal norms deserves further study.  When predicting past behavior, personal norms did 

account for a mentionable part of the variance explained, indicating that there is something 

important there.  In the literature, the idea of personal norms is not clearly defined, and has even 

been described as very similar, if not the same, as intentions (Fishbein & Ajzen, 2010).  Future 

research could attempt to clarify personal norms better, especially in their relationship to 

predicting behavior.   

 As concern for the environment grows, this study provides evidence for a simple 

intervention that may cut down on paper towel waste.  This is important for limiting the number 

of trees cut down needlessly.  By focusing on reducing, the amount of waste produced at a 

recycling plant is limited as well. Of course, actual behavioral change is often a slow process, 

and there are usually “bumps” along the way.  But part of increasing one’s capacity for change is 

increasing knowledge, both of which are part of the construct of PBC.  The TED talk may be a 

step forward in increasing knowledge, and consequently PBC and capacity to change in a more 

environmentally conscious fashion.  Future research could look at if the video did increase 

knowledge and perceived behavioral control, as well as using an objective behavioral measure. 

This would help evaluate the video as an intervention method.  
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Another direction for future research is to dig into the beliefs that feed the attitudes, 

perceived norms, and PBC related to paper towel use.   This will help guide other intervention 

strategies, as an intervention designed to influence attitudes would be different than one that 

needed to affect perceived norms.  Knowing the beliefs behind the behavior may help with 

designing effective interventions in addition to using the TED talk.   

The implications of this research are very practical.  An effective and inexpensive 

strategy to reduce paper towel could be utilized across campus to reduce Ball State’s paper use.  

This fits with Ball State’s commitment to becoming more environmentally friendly.  It would 

also save money, as the University would not have to purchase as many paper towels.  
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Tables 
Table 1 

Correlations Between Variables of RAM and NAM  (N = 216) 

  M SD 1 2 3 4 5 6 7 

1. Intention 4.89 1.71 -             

2. Past Behavior 4.00 1.31  .44 -           

3. Attitude 4.88 1.42 .77 .36 -         

4. Perceived 

Norms 

3.83 1.17 .52 .51 .48 -       

5. PBC 5.48 1.20 .74 .33 .77 .43 -     

6. Personal Norms  4.27  1.53 .66 .40 .71 .50 .57 -   

7. Awareness of 

Consequences 

5.09   1.33 .59 .22 .63 .37 .55 .67 - 

8. Ascription of 

Responsibility 

 3.92  1.51 .45 .20 .43 .31 .37 .62 .63 

All correlations are significant at the p < .01 level (2-tailed). 

PBC = Perceived Behavioral Control 
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Table 2 

Regression Predicting Intentions with RAM predictors 

 All Participants 

(N = 216) 

Experimental Group 

(N = 104) 

Control Group 

(N = 112) 

 B SE β B SE β B SE β 

          

Attitude .51 .07 .42* .68 .11 .53* .31 .11 .25** 

PBC .46 .09 .32* .47 .12 .32* .33 .12 .23** 

Perceived 

Norms 

.26 .06 .17* .07 .08 .05 .52 .11 .40* 

 R
2 
= .66 R

2 
= .72 R

2 
= .59 

 F(3,212) = 139.39 F(3,100) = 85.55 F(3,108) = 53.35 

*p < .001, ** p < .05 

PBC = Perceived Behavioral Control, B = unstandardized coefficient, β = Standardized coefficient  
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Table 3    

Predicting Past Behavior using RAM  

 All Participants 

(N = 216) 

Experimental Group 

(N = 104) 

Control Group 

(N = 112) 

 B SE β B SE β B SE β 

          

Intentions .33 .38 .43* .31 .13 .34** .41 .41 .55** 

PBC .01 .01 .01 .01 .19 .01 .15 .07 .14 

 R
2 
= .19 R

2 
= .12 R

2 
= .42 

 F(2,213) = 25.10 F(2,101) = 6.90 F(2,109) = 40.15 

*p < .001, ** p < .05 

PBC = Perceived Behavioral Control, PBC = Perceived Behavioral Control, B = unstandardized coefficient, 

β = Standardized coefficient 
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Table 4  

Differences Between Means of Experimental (N = 104) and Control (N = 112) Groups using 

the RAM 

 

  M SD t d 

      

Attitude Control 4.29 1.35 6.98* 1.08 

Experimental 5.51 1.18 

PBC Control 5.05 1.17 5.88* 0.85 

Experimental 5.94 1.05 

Perceived Norms Control 3.89 1.17 -0.92 0.65 

Experimental 3.75 1.15 

Intentions Control 4.30 1.68 5.55* 0.77 

Experimental 5.51 1.51  

Past Behavior Control 4.11 1.27 -1.29 0.24 

Experimental 3.88 1.34 

Awareness of 

Consequences 

Control 4.64 1.33 5.47* -

0.74 Experimental 5.58 1.15 

Ascription of 

Responsibility 

Control 3.63 1.40 2.94** -

0.40 Experimental 4.23 1.59 

Personal Norms Control 3.81 1.41 4.82* -

0.65 Experimental 4.76 1.50 

*p < .001, **p < .05 

PBC = Perceived Behavioral Control 
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Table 5 

Summary of Hierarchical Regression Analysis for Variables Predicting Intentions to Use a Single Paper 

Towel – NAM first (N = 216) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Personal Norms .56 .08 .50** .15 .08 .13* 

AC .37 .09 .29** .09 .08 .07 

AR -.05 .08 -.04 .03 .06 .03 

Attitude    .37 .09 .31** 

PBC    .45 .09 .32** 

Perceived Norms    .21 .07 .14** 

R
2 

.479 .682 

F for change in R
2
 65.02** 74.69** 

*p  <  .05.  **p  <  .01. 

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 6 

Summary of Hierarchical Regression Analysis for Variables Predicting Intentions to Use a Single Paper 

Towel – RAM first  (N = 216) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Attitude .52 .08 .43** .37 .09 .31** 

Perceived Norms .26 .07 .18** .21 .07 .14** 

PBC .47 .09 .33** .45 .09 .32** 

Personal Norms    .15 .08 .13* 

AC    .09 .08 .07 

AR    .03 .06 .03 

R
2 

.66 .67 

F for change in R
2
 139.40** 4.02** 

*p  <  .05.  **p  <  .01. 

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 7 

Summary of Hierarchical Regression Analysis for Variables Predicting Past Behavior – NAM first (N-216) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Personal Norms .41 .08 .48** .27 .08 -.31** 

AC -.06 .09 -.06 -.16 .09 -.16 

AR -.05 .07 -.06 -.04 .07 -.05 

PBC    -.00 .10 -.00 

Intentions    .35 .08 .35** 

R
2 

.17 .23 

F for change in R
2
 14.32** 8.59** 

*p  <  .05.  **p  <  .01 

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 8 

Summary of Hierarchical Regression Analysis for Variables Predicting Past Behavior- RAM first (N = 216) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Intentions .33 .07 .43** .27 .08 .35** 

PBC .01 .10 .01 -.00 .10 -.00 

Personal Norms    .27 .08 .31** 

AC    -.16 .09 -.16 

AR    -.04 .07 -.05 

R
2 

.19 .23 

F for change in R
2
 25.10** 3.70* 

*p  <  .05.  **p  <  .01 

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 9 

Summary of Hierarchical Regression Analysis for Variables Predicting Past Behavior – NAM first, Control 

Group  (N = 112) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Personal Norms .59 .09 .64** .37 .09 .40** 

AC -.01 .10 -.01 -.13 .09 -.13 

AR -.02 .09 -.02 .04 .08 .04 

Intentions    .15 .08 .14** 

PBC    .27 .10 .36 

R
2 

.39 .52 

F for change in R
2
 23.40** 13.93** 

*p  <  .05.  **p  <  .01. 

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 10 

Summary of Hierarchical Regression Analysis for Variables Predicting Past Behavior- RAM first, Control 

Group  (N =112 ) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Intentions .42 .07 .55** .27 .08 .36** 

PBC .15 .10 .14 .15 .10 .14 

Personal Norms    .37 .10 .40** 

AC    -.13 .09 -.13 

AR    .04 .08 .04 

R
2 

.42** .52** 

F for change in R
2
 40.15** 7.06** 

*p  <  .05.  **p  <  .01. 

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 11 

Summary of Hierarchical Regression Analysis for Variables Predicting Past Behavior – NAM first, 

Experimental Group (N =104) 

 Model 1 Model 2 

Variable B SE B β B SE B β 

Personal Norms .32 .12 .36** .22 .13 .24 

AC -.01 .17 -.00 -.12 .17 -.10 

AR -.09 .11 -.11 -.12 .11 -.15 

PBC    .33 .15 .36 

Intentions    -.06 .15 -.04* 

R
2 

.09 .15 

F for change in R
2
 3.40* 3.40* 

*p  <  .05.  **p  <  .01.   

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Table 12 

Summary of Hierarchical Regression Analysis for Variables Predicting Past Behavior- RAM first,  

Experimental Group  (N =104 ) 

 Model 1 Model 2 

Variable B SE B β B SE B Β 

Intentions .31 .13 .34* .33 .15 .36** 

PBC .01 .19 .01 -.06 .19 -.04* 

Personal Norms    .22 .13 .24 

AC    -.12 .17 -.10 

AR    -.12 .11 -.15 

R
2 

.12 .15 

F for change in R
2
 6.90** 1.20 

*p  <  .05.  **p  <  .01.   

PBC = Perceived Behavioral Control, AC = Awareness of Consequences, AR = Ascription of Responsibility, 

B = unstandardized coefficient, β = Standardized coefficient 
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Figure 1. The theory of planned behavior. http://people.umass.edu/aizen/tpb.diag.html#null-link  

  

http://people.umass.edu/aizen/tpb.diag.html#null-link
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Figure 2. The reasoned action model. 
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Figure 3. The norm activation theory.  Also called the norm activation model.  
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Figure 4. Intentions and past behavior of experimental and control groups compared.  
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Appendix 

For the rest of the questions, mark the circle that best represents your opinion towards the 

following behavior: 

 Using a single paper towel after washing my hands in a public bathroom.  

 (Assume there is no air dryer available.)  

AI1 

 

Using a single paper towel is: 

Bad 

  
       

  

Good 

AI2 

 

Using a single paper towel is: 

Adequate 

  
       

  

Inadequate 

AI3 

 

Using a single paper towel is: 

Harmful 

  
       

  

Beneficial 

AI4 

 

Using a single paper towel is: 

Positive 

  
       

  

Negative 
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AI5 

 

Using a single paper towel is: 

Valuable 

  
       

  

Worthless 

AI6 

 

Using a single paper towel is: 

Important 

  
       

  

Unimportant 

AI7 

 

Using a single paper towel is: 

Useless 

  
       

  

Useful 

AE1 

 

Using a single paper towel is: 

Pleasant 

  
       

  

Unpleasant 

AE2 

 

Using a single paper towel is: 

Unenjoyable 

  
       

  

Enjoyable 
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AE3 

 

Using a single paper towel is: 

Nice 

  
       

  

Awful 

AE4 

 

Using a single paper towel is: 

Aggravating 

  
       

  

Satisfying 

PBC1 

 

I am confident that I can use a single paper towel after washing my hands in a public bathroom 

when an air dryer is not present. 

Definitely True 

  
       

  

Definitely False 

PBC2 

 

If I really wanted to, I could use a single paper towel after washing my hands in a public 

restroom when an air dryer is not present. 

Definitely True 

  
       

  

Definitely False 
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PBC3 

 

To use a single paper towel after washing my hands in a public restroom when an air dryer is not 

present would be_____.  

Impossible 

  
       

  

Possible 

PBC4 

 

My hands would be dry if I were to use a single paper towel after washing my hands in a public 

restroom when an air dryer is not present 

Definitely True 

  
       

  

Definitely False 

PBC5 

 

I feel in complete control over whether I use a single paper towel after washing my hands in a 

public restroom when an air dryer is not present.  

Definitely True 

  
       

  

Definitely False 

PBC6 

 

Using a single paper towel after washing my hands in a public restroom when an air dryer is not 

present is up to me.  

Definitely Disagree 

  
       

  

Definitely Agree 
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NI1 

 

Most people who are important to me think I should use a single paper towel after washing my 

hands in a public bathroom when an air dryer is not present 

Definitely True 

  
       

  

Definitely False 

NI2 

 

Most people whose opinions I value would approve of me using a single paper towel after 

washing my hands in a public restroom when an air dryer is not present.   

Definitely False 

  
       

  

Definitely True 

NI3 

 

It is expected of me that I should use a single paper towel after washing my hands in a public 

restroom when an air dryer is not present  

Definitely False 

  
       

  

Definitely True 

NI4 

 

Most people I respect and admire think that I ____ use a single paper towel after washing my 

hands in a public restroom when an air dryer is not present.  

Definitely Should 

  
       

  

Definitely Should not 
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ND1 

 

Most people I respect and admire will use a single paper towel after washing their hands in a 

public restroom when an air dryer is not present.   

Definitely Agree 

  
       

  

Definitely Disagree 

ND2 

 

Most people like me use a single paper towel after washing their hands in a public bathroom 

when an air dryer is not present. 

Extremely Unlikely 

  
       

  

Extremely Likely 

ND3 

 

Most people who are importat to me use a single paper towel after washing my hands in a public 

restroom when an air dryer is not present.  

Extremely Unlikely 

  
       

  

Extremely Likely 

ND4 

 

The people in my life whose opinions I value ______ use a single paper towel after washing their 

hands in a public restroom when an air dryer is not present.  

Definitely Do 

  
       

  

Definitely Do not 
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I1 

 

I intend to use a single paper towel after washing my hands in a public bathroom when an air 

dryer is not present. 

Definitely do 

  
       

  

Definitely do not 

I2 

 

I will use a single paper towel after washing my hands in a public restroom when an air dryer is 

not present. 

Extremely Likely 

  
       

  

Extremely Unlikely 

I3 

 

I am willing to use a single paper towel after washing my hands in a public restroom when an air 

dryer is not present. 

Definitely True 

  
       

  

Definitely False 

I4 

 

I plan to use a single paper towel after washing my hands in a public restroom when an air dryer 

is not present. 

Strongly Disagree 

  
       

  

Strongly Agree 
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PB1 

 

When I wash my hands in a public restroom, I usually use ____ paper towels.  (Assuming there 

is no air dryer) 

0 

1 

2 

3 

4 

5 

6+ 

PB2 

 

In the past week, I generally used a single paper towel to dry my hands in a public restroom.  

Definitely False 

  
       

  

Definitely True 

PN1 

 

I (would) feel good about using a single paper towel.  

Strongly Disagree 

  
       

  

Strongly Agree 
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PN2 

 

I (would) feel guilty about using more than a single paper towel 

Strongly Disagree 

  
       

  

Strongly Agree 

PN3 

 

I feel (or would feel) a moral obligation to reduce my paper towel use to a single paper towel.  

Strongly Agree 

  
       

  

Strongly Disagree 

AC1 

 

Paper towel use is bad for the environment 

Strongly Disagree 

  
       

  

Strongly Agree 

AC2 

 

Paper towel use contributes to deforestation 

Strongly Disagree 

  
       

  

Strongly Agree 

AC3 

 

Paper towel use contributes to environmental problems.  

Definitely False 

  
       

  

Definitely True 
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AC4 

 

Paper towel use does not contribute to problems as serious as some claim.  

Strongly Agree 

  
       

  

Strongly Disagree 

AR1 

 

I feel personally responsible for the problems resulting from paper towel use.  

Strongly Agree 

  
       

  

Strongly Disaree 

AR2 

 

My paper towel use contributes to environmental problems.  

Strongly Agree 

  
       

  

Strongly Disagree 

AR3 

 

My paper towel use contributes to problems in society.  

Strongly Disagree 

  
       

  

Strongly Agree 
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Please answer the demographic information  

Q55 

 

Age 

 

Q36 

 

Sex 

Male 

Female 

Trans 

Choose not to answer 

Q53 

 

Which of the following best represents your racial or ethnic heritage? Choose all that apply 

Non-Hispanic White or Euro-American 

Black, Afro-Carribbean, or African American 

Latino or Hispanic American 

East Asian or Asian American 

South Asian or Indian American 
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Middle Eastern or Arab American 

Native American or Alaskan Native 

Other 

Choose not to answer 

 


