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Abstract 

It has been asserted that the Theory of Planned Behavior (TPB) is better at behavioral 

prediction than it is behavioral change. However, the performance of a theory depends not 

only on the theoretical propositions, but the auxiliary assumptions attached to the theory. It is 

because of such auxiliary assumptions, which are required to bridge the gap between 

nonobservational terms at the level of theory and the observational terms at the level of the 

empirical hypothesis, that we believe critiques of the TPB’s utility are misguided. We argue 

that a failure to separate theoretical assumptions from auxiliary assumptions leads to this 

false assumption. We suggest the importance of distinguishing between the auxiliary 

assumptions required for prediction studies and the auxiliary assumptions required for 

intervention studies. We believe that in attaching sound auxiliary assumptions to intervention 

studies, the TPB is equally effective at facilitating behavior change as it is behavior 

prediction. 
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Successfully influencing health-related behaviors is a complex and difficult 

undertaking. To facilitate this process, researchers have developed a vast number of social-

cognitive theories to guide the development and implementation of theory-based 

interventions. One of the most widely cited theories of behavior change is the Theory of 

Planned Behavior (TPB; Ajzen, 1985). The TPB has demonstrated great predictive success, 

with its major constructs accounting for an impressive amount of variance in intention and 

behavior (Armitage & Conner, 2001; McEachan, Conner, Taylor, & Lawton, 2011; Trafimow 

& Finlay, 1996). For example, McEachan et al. (2011) reported TPB variables to have large 

effects in predicting intentions and medium to large effect sizes in predicting behavior. 

However, in comparison to predictive studies, effect sizes obtained from experimental studies 

have been considerably less (Hardeman et al., 2002; Sheeran et al., 2016; Webb & Sheeran, 

2006). As a consequence, the theory has been suggested to be less effective in changing 

behavior than predicting it. It is because of this that recent calls have been made for the 

theory to be retired (Sniehotta, Presseau, & Araújo-Soares, 2014), with some researchers 

suggesting a combination of theoretical approaches. For example, the Integrated Behavior 

Change Model introduced by Hagger and Chatzisarantis (2014) includes perspectives from 

the TPB, Self-Determination Theory (Deci & Ryan, 1985), Dual-Phase model (Heckhausen 

& Gollwitzer, 1987), and Dual-Systems theories (Strack & Deutsch, 2004). Others have 

suggested the need for a supra-theory of behavior applicable across contexts (i.e., Michie, van 

Stralen, & West, 2011). Although these are just a couple of examples, amongst many, 

suggesting how to improve psychological theorizing, common amongst these approaches is 

their aim to increase the effectiveness of behavior change interventions and thus positively 

influence health outcomes. Such attempts have their limitations, however. For example, 

including a plethora of variables both opposes parsimony and discourages the search for 

underlying essences. 
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Returning to the TPB, discrepancies between the effectiveness of predictive and 

intervention studies raises the question; why are effect sizes in predictive studies far greater 

than in intervention studies? We believe that the answer lies in examining some important 

issues not taken into consideration. Specifically, we argue that problems arise from an 

inability to separate theoretical assumptions from auxiliary assumptions, particularly as the 

latter includes important conditions that influence conclusions. We also suggest the 

importance of distinguishing between the auxiliary assumptions required for prediction 

studies and the auxiliary assumptions required for intervention studies. If sound auxiliary 

assumptions can be attached to intervention studies, greater effect sizes could be witnessed 

within TPB informed interventions. This could open up the possibility that the TPB is equally 

effective at behavioral change as it is behavioral prediction. 

To address these arguments, we introduce the TPB and its main findings to date. 

Subsequently, we outline points pertaining to theory falsification, highlighting the importance 

of auxiliary assumptions. We then discuss relevant theoretical and auxiliary assumptions 

relating to the TPB, along with their different complexities. Finally, the difference between 

predictive auxiliary assumptions and intervention auxiliary assumptions will be made and 

their implications discussed. Due to their impact on research findings (i.e., effect sizes) and 

subsequent research recommendations, we hope that this paper encourages psychologists to 

pay more attention to the auxiliary assumptions surrounding theory and to not judge theory 

without their consideration.  

It should be noted that although the paper will use the TPB as a theoretical 

framework, other social cognitive models may also succumb to the relevance of auxiliary 

assumptions (e.g., Health Belief Model, Rosenstock, 1966; Social Cognitive Theory, 

Bandura, 2001), particularly as such models share many similar characteristics with the TPB 
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(Rhodes, 2015). However, as the TPB has been the theory most debated, it is appropriate to 

focus on it. 

The Theory of Planned Behavior  

 The TPB is one of the most widely-cited, tested and critiqued social-cognitive 

theories. Stemming from the Theory of Reasoned Action (Fishbein & Ajzen, 1975), the TPB 

was designed to predict and explain human behavior (Ajzen, 2015). The theory holds 

intention and perceived behavioral control to be the proximal determinants of behavior. 

Intention, in turn, is determined by attitude, subjective norm and perceived behavioral 

control, which are underpinned by behavioral (positive and negative perceptions towards the 

behavior), normative (perceived expectations of significant others) and control (whether the 

behavior is under control) beliefs, respectively. The TPB offers guidelines on identifying 

relevant psychological processes and developing and implementing behavior change 

interventions (Ajzen, 2006; Fishbein & Ajzen, 2010). More specifically, the theory uses 

parsimonious variables to allow behavioral prediction. To enable this, the TPB offers 

measurement prescriptions (although these are not always followed). Finally, there are also 

auxiliary assumptions necessary to traverse the distance from nonobservational terms in the 

theory to observational terms in empirical hypotheses. 

The theory has demonstrated success in predicting intention and behavior from the 

great number of prospective studies seeking to validate its constructs. Reviews have found 

attitude, subjective norm and perceived behavioral control to explain between 40%-45% of 

the variance in intentions (Armitage & Conner, 2001; Hagger, Chatzisarantis, & Biddle, 

2002; McEachan et al., 2011) and intention and perceived behavioral control to account for 

between 25%-36% of the variance in behavior (Armitage & Conner, 2001; Hagger et al., 

2002). In terms of changing intention and behavior, however, the TPB has been less 
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successful. Sheeran et al. (2016) and Hardeman et al. (2002) both found small to medium 

effect sizes for TPB informed interventions. Similarly, Webb and Sheeran (2006) found that a 

medium-to-large change in intention (d = 0.66) led to a small-to medium change in behavior 

(d = 0.36). Although effect sizes are heterogeneous within TPB interventions (Steinmetz, 

Knappstein, Ajzen, Schmidt, & Kabst, 2016), it can be surmised that small-to-medium effects 

would be expected from experimental studies. Not only have small effects been found, some 

interventions have yielded no change. Sniehotta (2009) found students’ attendance to 

university sports facilities did not increase after experimentally manipulating the TPB’s 

cognitions. It is because of such findings that the TPB has been suggested to be more 

equipped at explaining behavior than changing it. In fact, the lack of change has led to recent 

calls for the theory to be abandoned. As Sniehotta et al. (2014) state, "The longer we delay 

the retirement of the TPB, the longer we put off the discovery of a better explanation of 

health behavior change" (p. 5). Researchers have therefore sought the use of other models, 

with the TPB’s usefulness under serious doubt.  

To summarize, the TPB has demonstrated greater success in predicting intention and 

behavior than in fostering interventions for behavior change. In fact, d values of correlational 

studies have been shown to be twice as large as the d values obtained from experimental 

studies (Sheeran et al., 2016). As a theory supposedly facilitating behavior change, the lack of 

evidence achieving this feat has thus led to recent criticisms of the theory, including 

suggestions that it be retired. Although there are failings at the theoretical level, it is our 

contention that the majority of empirical failures pertaining to intervention could be due to 

issues relating to auxiliary assumptions (Trafimow, 2012). More specifically, we believe that 

confusion between auxiliary assumptions and theoretical assumptions, and how these have 

been applied to predictive and intervention studies, could explain these less than impressive 
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results. Before we discuss these issues, we will first set the scene of auxiliary assumptions by 

outlining the process of theory verification or falsification. 

Theory Falsification         

Psychology researchers often attempt to confirm their theories (see Trafimow, 2017 for 

an overview). The following line of reasoning represents this logic; 

Premise 1: if my theory is true, my prediction derived from theory should come out 

Premise 2: my prediction comes out 

Premise 3: therefore, my theory is true       

Known as affirming the consequent within Popper’s Fallacious Syllogism (Popper, 

1959), the fallacy with this logic is the number of potential reasons as to why the prediction 

worked aside from the theory being true. Thus, rather than seeking theory confirmation, 

Popper asserted that researchers should instead strive for theory falsification. This assertion 

led to Popper’s Modus Tollens Syllogism; 

Premise 1: if my theory is true, my prediction should come out 

Premise 2: it is not the case that my prediction comes out 

Premise 3: therefore, it is not the case that my theory is true      

As can be seen, the Modus Tollens Syllogism places an emphasis on the ability of 

theories to be falsified rather than confirmed. A theory thus remains when it is not falsified 

but is replaced by other falsifiable theories if it is falsified. Therefore, at least in the 

Popperian sense, scientific progress is made when better theories replace falsified theories. 

There is however a complication that Popper did not consider fully (see Lakatos, 1978). 

Auxiliary assumptions are required to bridge the gap between nonobservational theoretical 
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terms and observational empirical terms, and so they are necessary to derive predictions. 

Auxiliary assumptions will now be discussed in greater detail. 

Auxiliary Assumptions         

Theories, such as the TPB, contain nonobservational terms (e.g., attitude, behavioral 

intention etc). Empirical hypotheses about the effects of manipulations on dependent 

measures, or correlations between dependent measures, contain observational terms (e.g., the 

items alleged to measure attitude are observable). To bridge the gap between 

nonobservational terms at the level of theory, and the observational terms at the level of the 

empirical hypothesis, it is necessary to use auxiliary assumptions. Auxiliary assumptions are 

conditions external to the theory that are required for the theory to make empirical 

predictions. Figure 1 outlines the relationship between theory and auxiliary assumptions, 

something Dienes (2008) terms ‘hard core’ and ‘protective belt.’ For example, a researcher 

might assume that the items alleged to measure a particular attitude actually do measure that 

attitude. We provide additional examples applied to the TPB later in the manuscript. As an 

astronomy example, Halley did not use only Newton’s theory to predict the time of 

reappearance of the comet that now bears his name, but also auxiliary assumptions about the 

present position of the comet, the presence of astronomical bodies with gravitational 

influences, and so on. More generally, empirical predictions come from a combination of 

theory and auxiliary assumptions, which necessitates that the major premise of Popper’s 

syllogism requires modification. This modification, in turn, implies important consequences 

for falsification that will be explored subsequently.  

Insert Figure 1 near here 

Updating Popper. One way that Popper’s syllogism can be refined to accommodate 

auxiliary assumptions is as follows; 
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Premise 1: if my theory is true and my auxiliary assumptions are true, my prediction should 

come out 

Premise 2: it is not the case that my prediction comes out 

Premise 3: therefore, it is the case that either my theory is not true or at least one auxiliary 

assumption is not true  

According to this line of reasoning, both theory and auxiliary assumptions are accounted for 

within falsifiability. More specifically, if a theory coupled with auxiliary assumptions makes 

a prediction that fails, there is reason to believe that either the theory or the auxiliary 

assumptions are incorrect, but it may not be clear which. Thus, combining auxiliary 

assumptions with theory is a necessity that nevertheless complicates the process of 

falsification. For example, an empirical failure could always be blamed on auxiliary 

assumptions, with the theory protected. The necessity to have auxiliary assumptions thus 

prevents the possibility of absolute falsification. Allowing for a less stringent falsification 

criterion, however, may mitigate this problem. Theories can instead be linked to different sets 

of auxiliary assumptions, with repeated empirical failures possibly suggesting that the 

problem is at the theoretical level. Researchers can also attach auxiliary assumptions to 

‘risky’ predictions, which are predictions that would not be true if the theory was not true 

(Trafimow, 2009). As Hagger, Gucciardi and Chatzisarantis (2017) note, “The theory is 

disconfirmed if findings of the tests are always inconsistent with theory until additional 

factors or auxiliary assumptions have been accounted for” (p. 2). The authors also provide an 

example using the strength model of self-control (Baumeister, Vohs, & Tice, 2007) which 

posits performance in an initial task will lead to a decrease in performance in a subsequent 

task due to self-control depletion. Falsifiability can be achieved by demonstrating that 

depletion within the first task does not lead to poorer performance in the following task only 
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when under the influence of additional factors (i.e., auxiliary assumptions). According to the 

authors, auxiliary assumptions are necessary because factors can influence participants’ 

willingness to perform in the initial task. As such, participants not sufficiently depleted 

within the initial task would provide an inaccurate test of the theoretical assumption (Dang, 

2016) (see Trafimow (2009) for additional examples of attaching auxiliary assumptions to 

theory). In sum, the quality and creativity of auxiliary assumptions plays an important role in 

the extent to which researchers are justified in deeming contrary findings to falsify theory. 

Despite their importance, compared to theoretical assumptions, or assumptions made 

at the theoretical level, auxiliary assumptions are rarely taken into consideration. This could 

be a result of the complex nature of not only recognizing the importance of auxiliary 

assumptions, but difficulty in separating them from those assumptions made at the theoretical 

level too. Indeed, it is challenging to recognize certain assumptions not implied within the 

theory, with such difficulties further compounded when attempting to separate them from 

assumptions within the theory (i.e., those theoretical assumptions). Nevertheless, with 

auxiliary assumptions important in demonstrating theory effectiveness, these subtle 

differences are crucial when directing a critique at issues pertaining to the theory, rather than 

at issues outside of it. Such subtle yet profound differences play a crucial role in scientific 

progress.    

Overview 

So far, then, we have outlined that the TPB has shown greater effectiveness in 

behavioral prediction than behavioral change. We have noted that theories rely heavily on 

auxiliary assumptions which are not part of the theory but are needed to connect 

nonobservational terms in theories to observational terms in empirical hypotheses. We have 

suggested that the necessity to include auxiliary assumptions renders absolute falsification 
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unachievable. Nevertheless, with a less-stringent falsification criterion, risky predictions and 

sound auxiliary assumptions, falsification can be attained. We also outlined that challenges 

arise in not only appreciating the importance of auxiliary assumptions, but also separating 

them from theoretical assumptions. We will now discuss some theoretical and auxiliary 

assumptions relating to the TPB as well as their potential implications. 

Theoretical assumptions 

As we have already noted, the TPB asserts that behavior is determined by a 

behavioral intention and perceived behavioral control, with the former influenced by attitude, 

subjective norm and perceived behavioral control. These variables are also determined by 

different kinds of beliefs, namely behavioral, normative and control beliefs, respectively. 

Thus, to successfully change behavior, one needs to determine whether the behavior of 

interest is under the influence of attitude, subjective norm and/or perceived behavioral 

control. Once established, the relevant salient beliefs underlying these influential 

determinants should then be targeted. Few would argue that the theory does not make these 

assumptions; they are explicitly stated by the authors. If, for example, the direct determinants 

did not lead to a behavioral intention, those particular theoretical assumptions would be 

discredited. 

Another clear theoretical assumption within the TPB concerns variable weighting. 

The influence of attitude, subjective norm and perceived behavioral control on intention need 

not be equal. Indeed, it has been established that in a number of health behaviors attitude and 

perceived behavioral control exert greater influence than subjective norms (Armitage & 

Conner, 2001; Godin & Kok, 1996; Hausenblas, Carron, & Mack, 1997; Sheeran, Norman, & 

Orbell, 1999). Nevertheless, there are occasions when subjective norms have been found to 

be the most influential determinant (Fila & Smith, 2006), meaning their influence varies 
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depending on the type of behavior investigated and on individual differences among people 

(Trafimow & Finlay, 1996). Thus, in this case, it would be a theoretical misassumption to 

assume that determinants should account for equal variance in all behaviors. Back to 

theoretical assumptions, the role of various beliefs, attitude, subjective norm, perceived 

behavioral control, and behavioral intention in determining behavior is clear. 

Although the foregoing assumptions may be obvious to those relatively familiar with 

the theory, there are theoretical assumptions that are less obvious but have, nevertheless, been 

addressed by the authors. Due to the theory focusing on ‘reasoned’ behavior, one common 

critique refers to belief accuracy. Take, for example, the erroneous view that physical activity 

is a risk factor for cancer. In taking this view, the person of interest reasonably decides to 

engage in as little physical activity as possible. Although we can clearly see that this 

behavioral belief was factually wrong, it nevertheless guided both the individuals’ behavioral 

intention and resulting behavior. Thus, it is not the case that the theory is reliant on accurate 

perceptions. As another example, imagine a person assuming their partner is not in favor of 

wearing protection during intercourse. This individual reasonably decides to not wear 

protection. Weeks later, it comes to light that the partner did prefer the use of protection. 

Although these normative beliefs were inaccurate from the beginning, they nevertheless 

guided both the intention and behavior not to wear protection during this period. Thus, it is an 

incorrect theoretical assumption that the TPB only accounts for behavioral decisions that are 

accurate. Put another way, it is a theoretical assumption that the TPB does not require 

accurate perceptions. The foregoing example also outlines the importance of the ‘subjective’ 

within the construct subjective norms. More specifically, people do not base normative 

decisions on the accurate perceptions of others, but rather what they perceive to be the 

accurate perceptions of others. Trafimow (2001) showed that subjective norms are much 
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better at predicting intentions to use condoms when participants are confident, than not 

confident, that their normative perceptions regarding condom use are accurate.    

In summary, theoretical assumptions are those outlined within a theory. Regarding the 

TPB, there are a number of such assumptions that have received great attention from the 

theories’ developers. However, as we have also noted, theories are also heavily reliant upon 

factors not included within it (i.e., auxiliary assumptions). We will now discuss some of these 

auxiliary assumptions, with particular reference to the TPB. 

Auxiliary assumptions  

Auxiliary assumptions are those not part of the theory, but are necessary to derive 

predictions from theories. More specifically, auxiliary assumptions are needed to bridge the 

gap between nonobservational terms at the level of theory, and the observational terms at the 

level of the empirical hypothesis. For ease of reading, we present a number of auxiliary 

assumptions associated with the TPB under broad headings; measurement assumptions 

(Questionnaire items, Behavior and Scaling issues) and response assumptions (see Figure 1). 

Measurement assumptions 

 Questionnaire items. Auxiliary assumptions should be taken into consideration 

regarding the measurement of theoretical constructs; there is the auxiliary assumption that 

responses on questionnaire scales accurately represent them. As already outlined, the TPB 

states that attitude, subjective norm and perceived behavioral control influence behavioral 

intentions. There is no assumption, however, that these nonobservational psychological 

constructs are accurately measured. For example, does a bipolar scale attempting to examine 

a person’s attitude towards condom use using items ‘bad-good’ really measure attitude? 

Auxiliary assumptions are thus required to bridge this gap and to provide measures that are 

valid; not doing so provides an inadequate test of the theory. A related auxiliary assumption 
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is that questionnaire items measure all of a particular construct. For example, do items 

attempting to measure attitude represent all of the attitudinal psychological construct? Again, 

if this is not true, an empirical failure need not count against the theory, but fault might rather 

be attributed to auxiliary assumptions (Trafimow, 2009). 

Behavior. There have been criticisms regarding the measurement of behavior, 

particularly concerning measures using self-report. Although self-reported measures are more 

common within TPB research compared to objective assessments, particularly due to issues 

of complexity regarding the latter (Ajzen & Fishbein, 2004), this type of measure may not 

necessarily accurately represent the behavioral outcome. For example, one could intentionally 

(i.e., response bias) or unintentionally (i.e., ‘‘I thought I had ran three times a week this past 

month’’) provide inaccurate responses. Researchers have therefore used more objective 

measures to measure behavior, such as accelerometers and pedometers. The difference 

between self-reported and objective measures of behavior has been identified as a limitation 

of the TPB itself (Ogden, 2003). However, although testing the TPB requires valid behavioral 

measures, the theory does not assume this will be achieved. Although Ajzen and Fishbein 

have acknowledged the limitations of self-report yet still endorsed such measures (Ajzen & 

Fishbein, 2004), these concerns again are not limitations at the theoretical level. Rather, valid 

measures of behavior are a concern for auxiliary assumptions. 

Scaling issues. Issues have arisen pertaining to the scaling of items, particularly 

concerning the behavioral, normative and control beliefs. As previously mentioned, these 

beliefs use an ‘expectancy-value’ paradigm, thus a multiplication of item measures is 

required to attain an overall score for indirect attitude. This multiplication, however, is not 

unproblematic (see Gagne & Godin, 2000). With the choice of scaling system potentially 

influencing the size of correlations (French & Hankins, 2003) or leading to statistically 

uninterpretable results, the ‘expectancy-value muddle’ is another criticism directed at the 
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TPB. According to the TPB, higher level constructs such as attitudes, subjective norms, and 

perceived behavioral control are determined by underlying beliefs. It is easy to confuse the 

mathematical operations that relate the higher level constructs to the lower level constructs 

theoretically versus empirically. Let us consider attitude as an example. According to the 

TPB, attitude is the sum of belief-evaluation products, as Equation 1 indicates.  

                                                                        𝐴 = ∑ 𝑏𝑖𝑒𝑖
𝑛
𝑖=1                                                     (1) 

At the theoretical level, attitude, belief, and evaluation are nonobservational terms. However, 

at the empirical level, the attitude measure, belief measures, and evaluation measures are 

observable; the items used can actually be seen, along with the check marks or key presses 

made by the participants. We might question whether the alleged attitude items really 

measure attitude, whether the alleged belief items really measure beliefs, and whether the 

alleged evaluation items really measure evaluation. We also might question whether any or 

all of the measures are at the ratio level that is necessary for an expectancy-value formulation 

even to make sense. It is blatantly obvious that these TPB measures are not at the ratio level, 

and so Equation 1 does not make sense. In fact, summing belief-evaluation products is not 

meaningful. However, this indictment is an empirical indictment rather than a theoretical 

indictment. It is quite possible, at the construct level that Equation 1 works very well, despite 

the obvious misapplication at the empirical level. The issues of whether the measures really 

measure what they are supposed to measure, whether the measures are at the ratio level 

needed to apply Equation 1, and so on, pertain to auxiliary assumptions. Any or all of these 

can be problematic, which compromises support for the TPB. However, compromising 

support for the TPB is not the same thing as compromising the TPB itself, and this distinction 

needs to be kept in mind. 

Response assumptions 
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There also exists a number of auxiliary assumptions at the level of the respondents, 

some of which apply to psychological research in general. First, it is assumed that 

respondents provide honest answers to the measurement items. Response bias is, quite 

rightly, a concern for internal validity. Nevertheless, the TPB does not state that the 

distribution of a psychological questionnaire will automatically succeed in eliciting responses 

that are in fact truthful. Thus, it is an auxiliary assumption that respondents will provide 

honest accounts of the investigated psychological properties. 

Second, it is an auxiliary assumption that participants can actually answer the items 

honestly. Participants may believe their responses to be accurate, yet this may not be the case. 

For example, due to issues of measurement, the TPB suggests that perceived behavioral 

control should be used as a proxy for actual control; not that perceived behavioral control 

provides an accurate reflection of the actual amount of control one has. Thus, it is an 

auxiliary assumption that respondents are able to provide accurate responses.  

One final issue regarding participant response is worth mentioning; the mere 

measurement effect. A criticism of the TPB is that merely presenting an individual with a 

questionnaire can either influence their response to particular items or even create cognitions 

altogether (Godin, Sheeran, Conner, & Germain, 2008; Ogden, 2003). However, if there is a 

mere measurement effect, this is not a fault at the theoretical level. Rather, it is an auxiliary 

assumption that participant responses are not influenced by item prescription. In a similar 

fashion, it has been found that pedometers can influence behavior directly (Croteau, 

Richeson, Farmer, & Jones, 2007), meaning such measurement instruments can confound 

research findings. Nevertheless, this limitation is again one related to auxiliary assumptions, 

namely that behavior will not be influenced by measurement instruments.   

Summary of theoretical and auxiliary assumptions     
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Both theoretical and auxiliary assumptions are important considerations when 

evaluating the effectiveness of a theory. As we have outlined above and is demonstrated in 

Figure 1, there are a number of theoretical and auxiliary assumptions that should be taken 

into account when appraising the TPB’s utility. Of course, there are additional assumptions 

that can be applied which were not highlighted. With regards to auxiliary assumptions, for 

example, it is an assumption that participants can read questionnaire items, an assumption 

that participants understand questionnaire items, an assumption that participants assign the 

same meaning to questionnaire items, and an assumption that participants have read 

questionnaire items. There will no doubt be many more. However, rather than being 

exhaustive, the purpose of the examples given is to provide an understanding of the type of 

assumptions that have the potential to influence the effectiveness and subsequent reputation 

of the theory. 

In addition to the distinction between auxiliary assumptions and theoretical 

assumptions, we believe there could also be a further, yet important, distinction within the 

former. More specifically, we suggest auxiliary assumptions can be separated into 

assumptions required for the TPB to successfully predict behavior and assumptions required 

for the TPB to successfully change behavior within interventions. The appreciation of such a 

distinction could, perhaps, explain why the theory has demonstrated greater effect sizes in 

predicting behavior than it has for changing it. We also believe greater attention has been 

given to predictive auxiliary assumptions than intervention auxiliary assumptions. We now 

provide examples of both predictive auxiliary assumptions and intervention auxiliary 

assumptions along with suggested implications. 

Predictive auxiliary assumptions 
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Predictive auxiliary assumptions are those assumptions that are not part of the theory, 

but are nevertheless needed to conduct valid prediction studies. A number of the auxiliary 

assumptions previously highlighted can also be placed within the category of predictive 

auxiliary assumptions. For example, regarding measurement discrepancies, some researchers 

have made great efforts to provide objective measures of behavior rather than relying on self-

report (Chinapaw, Mokkink, van Poppel, van Mechelen, & Terwee, 2010; Scott, Eves, 

French, & Hoppe, 2007). Furthermore, researchers have attempted to reduce the influence of 

response bias by, for example, including a neutral researcher, ensuring participant comfort, 

affirming confidentiality, and so on. Although clear examples of auxiliary assumptions, 

mainly because they are separate from the theoretical assumptions within the TPB, they are 

also predictive auxiliary assumptions because they are requirements for the performance of 

valid studies predicting behavior. For example, the accuracy of predictive studies is 

influenced by whether the behavior obtained represents that which was undertaken and 

whether item responses are truthful and honest. Without this, the validity of predictive studies 

would be placed under question. 

Intervention auxiliary assumptions  

In addition to these predictive auxiliary assumptions, there are also important 

intervention auxiliary assumptions relating to the TPB. Changing health-related behaviors 

through the delivery of an intervention depends on the behavior change techniques altering 

psychological processes (Michie, Johnston, Francis, Hardeman, & Eccles, 2008). For these 

techniques to be effective, certain conditions must be satisfied (Kok, 2014). If these 

conditions are not met, applications of a specific technique are likely to yield null findings. 

For example, if attempting to change the efficacy beliefs relating to physical activity in an 

elderly sample, using children to demonstrate the behavior may be futile. Therefore, one of 

the conditions, in this example, would be that the model used is relatable to the population of 
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study. Null findings would thus imply that vicarious learning is ineffective as a method of 

changing behavior. Not accounting for the auxiliary assumption that certain conditions must 

be met would lead to inaccurate criticisms. Regarding the TPB, the use of poor change 

strategies has been outlined by Ajzen (2015), particularly in reference to the lack of change 

previously mentioned by Sniehotta (2009). More specifically, Ajzen highlights how the 

intervention attempting to change students’ behavioral beliefs towards the university’s sports 

and recreational program was actually directed towards a different behavior, that of physical 

activity. Thus, the study findings may have been a consequence of poor intervention 

development rather than a poor theoretical base. This intervention auxiliary assumption is 

therefore required in order to provide a valid appraisal of the theory it is testing. 

Recent efforts have been made to link behavior change techniques to theoretical 

constructs (Carey et al., 2019; Connell et al., 2018). This work provides avenues on the types 

of information that could be useful within an intervention developed to change specific 

psychological mechanisms and subsequent behavior. The effect of a behavior change 

technique (or techniques) on a theoretical construct and the influence of the theoretical 

construct on behavior represents constituent parts of a ‘mechanism of action’ (Hagger, 

Moyers, McAnally, & McKinley, 2020). Testing the mechanisms of action relating to TPB 

propositions would provide a robust test of the theories’ ability to change behavior. For 

example, if a theoretical construct (i.e., attitude) is found to lead to behavior change within an 

intervention and behavior change is mediated by the construct, evidence is provided for the 

theory (but see Trafimow, 2015a for an exception). Despite the importance of this work, 

attention given to testing theory has been limited with intervention designers interested more 

in the behavioral outcome (i.e., did the intervention work) than the mechanisms of action 

(i.e., why did the intervention work) (Hagger et al., 2020). Adopting poorly selected behavior 
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change methods and research designs negates important auxiliary assumptions underlying the 

effectiveness of the TPB. 

The effectiveness of an intervention depends on more than the content within it. For 

example, effect sizes can vary depending on the type of control group used as a comparator; 

weak controls are likely to demonstrate greater effectiveness than strong controls (i.e., 

treatment as usual) (de Bruin, Viechtbauer, Hospers, Schaalma, & Kok, 2009). Consequently, 

it may not be that an intervention demonstrating greater effects compared to another is 

actually more efficacious, but rather that the type of control groups used led to these 

indifferent effect sizes. The size of the effect can also vary depending on intervention fidelity 

(Hasson, 2010). Specifically, the level at which trial protocols are adhered to influences the 

efficacy of an intervention. For example, effect sizes may decrease as intervention delivery 

diverts away from trial protocols. In both examples, it is not the case that an intervention 

based on the TPB cannot cause one group to outperform another. Rather, it is the case that 

auxiliary assumptions attached to the delivery of interventions influence whether the test of 

the intervention is valid. Understanding that the use of control groups involves auxiliary 

assumptions means that the effectiveness of interventions based on the TPB depend on both 

the TPB and these intervention auxiliary assumptions. Similarly, although a lack of fidelity 

may provide relevant information regarding intervention implementation (i.e., whether it can 

be delivered properly), the validity of the TPB should not be judged on whether fidelity was 

achieved. Thus, it is an intervention auxiliary assumption that an appropriate comparator will 

be used and an intervention auxiliary assumption that intervention delivery match trial 

protocols. 

Additional examples (amongst many) can also be given such as participant attrition, 

the variants of bias, and intervention reporting. In these instances, the intervention auxiliary 
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assumptions enable a valid and fair test of interventions developed on the TPB and any 

deviations lay at fault of these auxiliary issues rather than the theory. 

Implications            

We have suggested that not only are there differences between theoretical and 

auxiliary assumptions, but there also exists a crucial difference between auxiliary 

assumptions attached to predictive and intervention studies. Due to the volume of 

correlational studies using the TPB and its subsequent predictive success, it is our belief that 

researchers have focused primarily on the former. More precisely, greater attention has been 

placed on the auxiliary assumptions relating to predicting behavior (either knowingly or 

unknowingly) than the auxiliary assumptions using interventions attempting to change it. 

Fishbein has himself contributed to the greater attention of predictive auxiliary 

assumptions. The introduction of the principle of correspondence, which states that the 

target, time, action and context must be measured at the same psychological and behavioral 

level, enabled better predictions of attitudes at a time when the predictive utility of the 

construct was under scrutiny. The successful application of this predictive auxiliary 

assumption led to a reappraisal of the attitude construct, bringing with it greater predictions 

of other psychological constructs (Fishbein & Ajzen, 1975). Moreover, the TPB was 

developed primarily as a model of behavioral prediction, which could then inform 

intervention development. However, as the number of correlational studies far outweigh 

experimental tests of the TPB (Schwarzer, 2015), it could be that knowledge of intervention 

auxiliary assumptions are sparse in comparison to those predictive auxiliary assumptions. 

Furthermore, when compared to the number of predictive studies attending to predictive 

auxiliary assumptions, concerted efforts have been made to address these intervention 

auxiliary assumptions. For example, it is only recently that calls to address specific 
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behavioral parameters, intervention fidelity (i.e., through recording trial protocols) and 

intervention reporting (i.e., CONSORT guidelines) have been made.  

Despite this, we contend that intervention auxiliary assumptions are equally, if not 

more important in providing a correct appraisal of an intervention underpinned by the TPB. 

Taking into consideration such intervention assumptions could negate one of the TPB’s major 

criticisms; its inability to actually change behavior. Trafimow (2015b) offers the example of 

an intervention attempting to change people’s broccoli consumption; if attitudes towards 

eating broccoli could be manipulated successfully in a positive direction (i.e., making the 

taste more pleasurable) and relevant control issues were satisfied (i.e., the accessibility of 

broccoli), would change be likely to occur? One would be more inclined to respond ‘Yes’, 

when relevant intervention auxiliary assumptions are considered and implemented correctly. 

The attention to such assumptions thus leads to the acceptance of some of the TPB’s major 

premises (in this example, attitude and perceived behavioral control influences intention 

which influences behavior). Specifically, the issue here is not, for example, that attitudes 

(liking eating broccoli) fail to determine behavior (eating broccoli), but rather that the 

intervention fails to influence attitudes. The theoretical assumption that attitudes determine 

behaviors (through behavioral intentions) may well be true, and it may even be true at the 

level of broccoli-eating, but attitude interventions do not work unless the attitude really is 

strongly manipulated. Stated more generally, the problem is not the theory but the application 

of the theory. Or in the present language, if researchers had sound auxiliary assumptions 

about how to induce people to like eating broccoli, interventions to increase broccoli-eating 

behavior would work. 

The many examples of TPB failures when it comes to intervention likely are auxiliary 

assumption failures rather than failures at the theoretical level. Therefore, drawing upon the 

number of intervention auxiliary assumptions could enable a more accurate appraisal of the 
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TPB’s effectiveness when interventions are developed using its constructs. Researchers 

should therefore take into consideration the range of theoretical assumptions, predictive 

auxiliary assumptions and intervention auxiliary assumptions. Paying particular attention to 

the latter may result in greater appreciation of the TPB and more successful behavior change 

interventions. 

We have outlined the relevance of auxiliary assumptions in the quest of theory 

falsification, however it is worth noting that auxiliary assumptions can also relate to theory 

confirmation. Trafimow (2017) demonstrates how an empirical success seemingly increases 

both the probability of theory being true and that additional empirical victories will ensue. 

However, when auxiliary assumptions are taken into consideration, the initial empirical 

victory may not necessarily increase the probability of the theory being true nor the 

probability of ensuing empirical victories. For example, obtaining data that is consistent with 

both the theory and auxiliary assumptions may reduce the probability of the theory being 

true. Thus, the careful consideration of auxiliary assumptions not only suggests implications 

for theory falsification, but theory verification too.  

Summary          

To summarize, predictions do not only come from the theory itself, but also the 

auxiliary assumptions necessary to bridge the gap between nonobservational theory terms and 

observational empirical terms. Although difficult, it is important to separate theoretical 

assumptions that belong to the TPB from those belonging to auxiliary assumptions. We have 

not only identified a number of these auxiliary assumptions, but we have also suggested such 

assumptions can be classified into those influencing predictive and intervention studies, 

respectively. We have further suggested that researchers have only paid sufficient attention to 

the former, resulting in considerably less effective sizes for experimental studies. Empirical 
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failures could thus be a product of the auxiliary assumptions attached to the theory, rather 

than the theory itself. We thus encourage the consideration and use of auxiliary assumptions 

associated with intervention studies. In doing so, the effectiveness of TPB-informed behavior 

change interventions may demonstrate considerable improvements. As the purpose and value 

of applying behavior change theories is to ultimately change behavior through the successful 

application of interventions, it would also be unwise not to take into consideration the 

intervention auxiliary assumptions. We believe criticisms of the TPB should be more 

nuanced and debates concerning the model’s predictive validity, efficacy in changing 

behavior, and whether or not it should be ‘retired’ could be addressed by more fully 

explicating and appreciating these auxiliary assumptions. 
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Figure 1. Outline of the hard core and protective belt applied to the TPB. Adapted from Understanding psychology as a science: An introduction 

to scientific and statistical inference (p. 47), by Z. Dienes, 2008, New York, NY: Palgrave Macmillan. 
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