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Abstract. Subtlety in persuasive technology is difficult to define, measure, and 
evaluate. It relates to a subtle implementation of persuasive principles in 
applications but also to a subtle balance, variation, combination, or adaptation 
of persuasive principles. Understanding subtlety in persuasion benefits the 
effectiveness of persuasive technology because more intrusive non-subtle 
persuasive cues can have a direct positive contribution, but at the same time 
might lead to higher resistance or hesitation to users which has a negative 
contribution to effectiveness. We explore the notion of subtlety and we propose 
an attempt to make subtlety measurable by relating it to the psychological 
notion of reactance. An experiment has been set up to research the proposed 
coupling. An existing persuasive software product is used as a research carrier. 
The most important result is that persuasive feedback indeed results in a 
significant increase in reactance arousal.  

Keywords: persuasive design, subtlety, reactance. 

1 Introduction 

Persuasion is of all times: Since long, effective persuasive mechanisms and principles 
are applied in strategies and products to make people believe something or do 
something. Effective persuasion results in a change to a person’s behavior, attitudes, 
or beliefs. Social psychologists and behavioral scientists have developed 
understanding of how attitude and behavior changes come about, based on the 
effectiveness of human persuaders, and on the persuasive power of cues and messages 
[1]. Persuasive technology, by definition, is technology that has the ability to 
persuade. This emerging field, depicted in Fogg’s book Persuasive Technology [2], 
has opened opportunities for efficient implementation of the well-known traditional 
techniques in modern interactive products.  

The opportunities of implementing persuasive principles and mechanisms in 
interactive products are huge. Examples are found in virtual coaches, games, and 
internet applications aiming at health issues like movement, eating behavior or energy 
consumption. Wherever persuasion is mediated through products, designers come into 
play. For designers, however, it remains a challenging problem to effectively 
implement psychological principles or cues in technological applications in order to 
bring about the desired behavior change. Often too straightforward implementation of 
persuasive principles in interactive products is not very effective. In successful 
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persuasive applications often a carefully balanced combination of mechanisms and 
interactions can be recognized. Already in 1997 Foxcraft et al. [3], but also later Fogg 
[2] identified that many persuasive attempts fail to have their intended effect. 
Important reasons for those persuasive products to fail are the lack of credibility of 
the information and cues presented and the inherent difficulties in (automatically) 
determining the “right” content and the “right” moment for effective intervention. 
From a design perspective however, the subtlety of the implementation, and design 
limitations caused by the limited richness and intuitiveness of human-product 
interaction also seem important aspects for successful and effective persuasion.  

Many researchers have stated that achieving subtlety could benefit the 
effectiveness of the persuasion [2],[4], and often lack of subtlety has been pointed out 
as the cause for failed persuasive attempts. But what does subtlety actually mean, and 
why do we consider subtlety so important? As designers, the intuitive notion of 
subtlety is apparent in all products, it relates to good taste, to pleasant use, to effective 
use…. Design is inherently about persuasion. Persuasive design is about 
argumentation embedded in, and embodied by, artifacts, and in the dialogue between 
designer and user [5]. The actual implementation, or form giving, of the persuasive 
mechanisms and intervention approaches is essential for the final result. This is even 
more the case because much of human behavior is subconscious, i.e. beneath 
conscious awareness. Many judgments have already been determined before they 
reach consciousness [6].  

Yet the notion of subtlety in persuasive technology appears to be hard to grasp, 
subtlety appears to be difficult to define, difficult to measure and therefore difficult to 
evaluate. As a first step, in this paper we explore the notion of subtlety in the design 
of persuasive technologies in order to obtain a better understanding of what 
persuasive design makes successful and to derive design guidelines for the actual 
translation from persuasive mechanisms to persuasive products. In this paper we 
propose an attempt to make subtlety measurable by relating it to the known 
psychological notion of reactance. 

2 Subtlety in Persuasive Design 

The notion of subtlety is hard to grasp. Literally, subtlety is defined as the ‘quality or 
fact of being subtle’, while subtle is described by dictionary formulations as elegant, 
delicate, sophisticated, refined, fine, and barely noticeable. Such formulations leave a 
lot of space for different interpretations. Researchers in the field of persuasive 
technology have described subtlety in products in different ways. Some consider a 
product subtle whenever a product has the quality to barely be noticed. Others, for 
example Intille [4], claim that a system would be subtle if the messages (prompts) can 
be easily ignored. Of course, such definitions of subtlety are rather shallow.  

Although different persuasive mechanisms (e.g. tunneling, reciprocity, social 
proof, etc.) do have different levels of subtlety, it is more likely that the way we 
implement persuasive mechanisms in products defines the level of subtlety perceived 
by the user. Moreover, successful persuasion is often not the consequence of a single 
mechanism, but merely a carefully balanced combination of mechanisms and 
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interactions. Related to the design of persuasive technology in interactive products the 
notion of subtlety relates to two different aspects: 

 Subtle implementation of certain persuasive principles in an interactive product. 
This implies an [elegant, delicate, refined, barely noticeable, unobtrusive, just 
enough, just in time, etc.…] implementation of that principles in the actual product. 

 Subtle variation, combination, alternation, or adaptation of persuasive principles in 
a product or application, including the selection of different mechanisms in 
different circumstances or a varying intensity of cues. Keywords here are 
sophisticated, effective, delicate, unobtrusive, un-annoying, surprising, etc. … . 

Delicacy or elegance requires a sense of what is appropriate or desirable. 
Obviously this depends on the context of use. This implies that subtlety is both person 
and situation dependent. This means that subtlety needs to be adaptive. Indeed 
adaptive systems that are intended to persuade people, have an advantage over non-
adaptive systems with the same goal; they are able to personalize and tailor 
information and cues [2]. 

Subtle implementations that rely on unobtrusiveness, being barely noticeable, or 
are easily to ignore, can have the additional advantage that people might not be 
consciously aware of the fact that they are being influenced. The person is therefore 
not likely to feel patronized or limited by the system. Other examples are in ambient 
persuasion. It is also possible that the user only (actively) uses the system when there 
is a need to do so. 

Effective persuasion should be subtle in order to guarantee effective, long term 
benefits. Subtle implementation of persuasive principles should encourage users to 
not only actively choose persuasive products, but also to optimize its persuasive 
power and by ensuring long term use of the products without irritation, discontent or 
even discontinuation of the service or product. 

3 Approach 

Our goal is to elucidate the concept subtlety, and its use within the context of 
persuasive technology. For this, there is a need to clarify the concept subtlety by 
making it measurable. By creating a coupling between subtlety and an existing 
construct, we could start to make subtlety measurable. As claimed before, subtlety 
includes having a certain freedom to ignore persuasion. This reminds to the idea of 
Dillard & Shen [7], who claimed that the theory of psychological reactance caused a 
variety of persuasive attempts to fail. A possible attempt might be to couple subtlety 
with the reactance theory of Brehm [8]. 

According to Brehm, psychological reactance is defined as ‘the motivational state 
that is hypothesized to occur when a freedom is eliminated or threatened with 
elimination’ [9]. So, in case of a freedom being threatened or eliminated, reactance 
occurs to restore that freedom. Thus, reactance can be described as ‘the force that 
prompts certain outcomes, particularly, efforts to re-establish the threatened freedom 
by either direct or indirect means’ [7]. This reassertion of freedom is the general 
effect brought about by reactance arousal [10]. 
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Clee & Wicklund hypothesized that the user’s level of reactance arousal would 
have a negative effect on the effectiveness of the persuasion[10]. For example, in 
advertisements, reactance arousal often is accompanied by a decreased persuasive 
influence. This implies within the advertisement industry that soft-sell is more 
effective than hard-sell tactics. We could argue the same goes for persuasive product 
design: a device with a greater manipulative effect could be less effective due to 
reactance arousal (causing a rebound effect).  

We notice that the current idea of subtlety has some overlap with Brehm’s theory 
of psychological reactance. Instinctively, we feel that a more subtle approach in 
persuasive technology would be more effective than an intrusive manipulative 
approach. In the attempt to include the theoretical perspective of reactance arousal, 
and in order create a greater understanding of how to design effective persuasive 
products and applications, we propose to couple subtlety with reactance theory. We 
assume that more intrusive or non-subtle persuasive cues have a direct positive 
contribution on persuasive effectiveness, but at the same time lead to higher hesitation 
or resistance to use (possibly measured by means of reactance arousal) which could 
lead to a negative contribution on persuasive effectiveness. Therefore understanding 
subtlety in persuasion could greatly benefit the overall effectiveness of persuasive 
technology. 

4 Experiment 

4.1 Experimental Setup 

Assuming reactance can be coupled with subtlety within persuasion, an experiment 
has been set up to research the proposed coupling. An existing persuasive software 
product is used as a research carrier. The Dutch persuasive software program, 
translated as, ‘screen tachograph’ [11], intends to decrease the intensity of computer 
use, in order to prevent RSI related problems. The software measures the intensity of 
computer use through keystroke and mouse-click rates and presents this information 
to the user by means of an animated (pet like) coach in the corner of the screen. The 
more intense the user works on the computer, the less “happy” the animated coach 
becomes or the more intrusive the cues will be. 

The program allows the user to vary different performance settings and 
appearances of cues. For example, one can choose different animal characters and 
choose whether the coach is present on the screen continuously or scheduled. In a 
scheduled state, the coach only appears when necessary (e.g. when the work intensity 
has crossed a level). Also, there is a possibility to include pop-up text messages at the 
coach (e.g. “Increased intensity, work slower”) or to include micro-breaks (a pop-up 
window appearing, telling you to take a break of 10 seconds). In our experiment we 
used this flexibility of the software to define a set of 4 coaches with different 
properties. All four conditions use the same animated coach and performance levels, 
but vary in the level of manipulation in the presented feedback. 

The set of 4 coaches is defined in such a way that every coach is hypothesized to 
have a different level of subtleness. Achieving subtleness is something that requires a 
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sense of what is appropriate or desirable. Although these notions are context 
dependent, one can imagine that an appearing pop-up window enforcing a micro 
break is neither appropriate nor desirable when typewriting.  

As we cannot yet measure subtleness, we instead measure reactance. If we again 
take the pop-up windows as an example, we expect those to cause a higher level of 
reactance, since it takes the user’s freedom away; it prevents the user to continue 
working until the break of 10 seconds is over.  

The four different coaches are set up as follows, assuming an increasing level of 
non-subtlety. The animation of the dog like pet coach represents three states: being 1) 
good, 2) average and 3) not healthy) according to Fig. 1: 

1. A continuously presented animated coach.  
2. A continuously presented animated coach, including pop-up text messages. 
3. A scheduled animated coach, including pop-up text messages 
4. A scheduled animated coach, including pop-up text messages, and microbreaks. 

 

Fig. 1. The animated coach of the ‘screen tachograph’, showing the actual status of the user, 
being: (1) good, (2) average, and (3) not healthy. 

Sample. The proposed intended behavior change is supposed to decrease the 
intensity of computer use. As a target group we selected students of the Eindhoven 
University of Technology, who are experienced and extensive notebook computer 
users. A sample of 32 students is asked to perform the tasks in a clinical setting for 
about 20 minutes. The total number of 32 participants provides 8 participants for each 
coach (1 to 4), which should allow to compare differences per condition.  

 
Reactance Proneness Self-Report. The main variable in this study is the level of 

reactance arousal. Since it is recognized that an individual might vary in his or her 
reactance arousal [9], it is proposed to cancel this variable out by measuring the trait 
reactance proneness. Before the actual test, the trait reactance proneness is measured 
for all participants by a self-report, according to Hong [12]. The trait reactance 
proneness variables are balanced over each group of eight participants, so that every 
group has equally balanced participants with regard to their trait reactance proneness.  

 
Task. The participants are asked to perform a typewriting task on a notebook PC. 

The task consists out of a warming up and a type-over task which is split in 2 parts. 
The warming up is basically to enable the participant to get used to the equipment and 
test environment (such as the keyboard, desk, etc.). After the warming up, the 
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participant is asked to start the typewriting task: retype a text, which is split in half, 
see Fig.2. Both parts contain the same amount of characters, so that both parts of the 
task require comparable effort. During one of parts, the participant doesn’t get any 
feedback or persuasion (Coach 0), while during the other part, one of the persuasive 
coaches (1 to 4) is activated. Within each group of 8 participants, four persons have 
condition 0 first, while the other four get the persuasive intervention coach first, this 
implies that possible the learning effects are nullified. 

 

Fig. 2. Screenshot of the task, containing 1) the (first part of the) article that needs to be 
retyped, 2) the text input area, and 3) the persuasive coach from ‘screen tachograph’. 

Effectiveness of persuasion. Although it is not our goal to evaluate the 
effectiveness of the persuasive intervention the (existing) software tool provides, it is 
interesting to investigate the effect of different persuasive cues. As a basic 
measurement of the effectiveness of the four persuasive coaches, we compare the 
typewriting rate in the two situations with and without the persuasive feedback. Note 
that we do not take personal goals, experiences and long term effects into account.  

 
Hypothesis to be tested. We want to investigate whether the level of manipulation 

of the messages/prompts is positively correlated with the user’s level of reactance. 
Secondly we investigate whether the level of manipulation of the messages/prompts is 
negatively correlated to type speed, i.e. persuasive effectiveness. 

4.2 Measurement Procedures & Analysis of Data 

Reactance Self-Report. The main variable in this study is the level of reactance 
arousal. For this specific information, the 8-question survey of Dillard & Shen [7] is 
used. After each part of the task, the participant is asked to fill in a self-report which 
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measures an individual’s level of reactance. We are particularly interested in the 
difference in reactance arousal between the two conditions, also because (individual) 
levels of arousal are depending on a lot of variables. 

We hypothesize that a difference in reactance will occur between the control 
condition and any of the versions of the persuasive program. A paired samples t-test 
will show if there is a significant difference in reactance arousal with or without 
persuasion (combined over all conditions). Differences in reactance among the 
different conditions will be hard to compare to each other. Especially since there are 
only 8 participants per group (a total of 32 participants, divided over 4 groups), it 
might be hard to find significant trends among the different gradations of the 
persuasive program. Independent samples t-tests between the different condition 
could be used to identify those trends. 

 
Effectiveness of persuasion. For each task the typewriting rate is measured. 

Person dependent variables as typewriting skills are not applicable, since only the 
difference in time between the two different parts with and without the persuasive 
feedback is measured. We hypothesize that more intrusive cues will have more 
influence. Of course, effective persuasion should result in lower typing speed.  

 
Consistency. As final check, the internal consistency reliability of the reactance 

scale is measured using Cronbach’s alpha. Using Cronbach’s alpha, it can be verified 
whether Dillard & Shen’s reactance scale and Hong’s trait reactance proneness scale 
can be used as valid tool (reliability of 0.70 or higher) to measure reactance within the 
context of persuasive technology.  

5 Results 

The results of the experiment are shown in Fig. 3, for all four test conditions the 
reactance level of the participant doing the task without receiving any persuasive 
feedback is compared to the reactance level when exposed to (one of the) different 
levels of persuasive feedback. The most relevant information in this graph is the 
difference between the bars – the bigger the difference, the bigger the increase in 
reactance arousal due to the persuasive intervention.  

Combined over all exposed conditions, i.e. the entire N=32 experiment, a 
significance test has been performed, checking the difference between the situation 
without and with persuasive feedback. The reactance level for N=32 in the tasks 
without feedback has a mean of .3027 (std. dev .21599), while with persuasive 
feedback has a mean of .4219 (std. dev .20033). A 2-tailed paired samples t-test 
shows a significant difference t(31) = -3.603, p = 0.001. Due to limited sample size (8 
per condition), we cannot indicate a significant difference in reactance within groups, 
except for the “least subtle” condition 4: t(7) = -3.541, p = 0.009, see Table 1. 

With respect to a comparison of the difference in reactance between the four 
conditions, 2-tailed independent samples t-tests between each of the conditions gives 
the results presented in Table 1. Non of these cross comparison terms are significant. 
The biggest difference in reactance change among the condition groups is the 
difference between condition 1 and 4, where p=.069.  
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Fig. 3. Mean of reactance arousal per condition, with and without persuasive feedback. 

Table 1. Difference in reactance of the four conditions compared to no persuasive feedback and 
2-tailed independent samples t-tests between each of the conditions. 

condition  1 2 3 4 

1  mean .0469,  
std. dev .16451 

t(7) = -.806
p=.447 

 t(7) = -.337 
p=.741 

t(7)=-1.150 
p=.269 

t(7) = -1.971 
p=.069 

2  mean .0820,  
std. dev .24546 

t(7) = -.945
p=.376 

  t(7) = -.540 
p=.598 

t(7) = -1.225 
p=.241 

3  mean .1367,  
std. dev .14747 

t(7) = -2.622
p=.034 

   t(7) = -.938 
p=.364 

4  mean .2109,  
std. dev .16849 

t(7) = -3.541
p=.009 

    

 
Apart from the four different coach conditions, reactance change could also be 

affected by either personal or situational dependent variables. For person dependency 
is looked at differences in reactance variation with regard to a person’s trait reactance 
proneness. The group of 32 participants is divided in a group with proneness >=0.50 
(mean .0938, std. dev .19886), and a group with proneness <0.50 (mean .1445 mean, 
std. dev .17710). A 2-tailed independent samples t-test between both groups shows 
t(31) = -.773, p=.452. For the situation dependency is looked at the cross-effect. Half 
of the 32 participants first did a task without persuasive feedback, followed by a task 
with persuasion (mean .1367, std. dev .16843), the other half received persuasion first 
(mean .1016, std. dev .20807). A 2-tailed independent samples t-test gives t(31) = 
.525, p=.603.  

The results of type speed mean per condition (with and without persuasive 
feedback) are visualized in Fig. 4. Although apart from the first condition, there 
appears to be a tiny reduction of type speed between the conditions without and with 
persuasive feedback this is not significant: The type speed for N=32 in the tasks 
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without feedback has a mean of 223, while with persuasive feedback has a mean of 
212, t(31) = 2,268, p = 0.030. Moreover, non of the differences in type speed are 
significantly influenced by the condition (the type of coach). 

Fig. 4. Mean of typewriting rate [touch/min] per condition. 

After the experiment, Cronbach’s alpha was calculated for both Hong’s trait 
reactance proneness scale (n of items = 11) and Dillard & Shen’s reactance scale (n of 
items = 8), in order to verify the use of those tools in this context. Hong’s scale 
resulted in a Cronbach’s Alpha of .787 and Dillard & Shen’s scale .875, implying 
both are valid tools.  

6 Discussion 

The most important result is that in this experiment the persuasive feedback resulted 
in a significant increase in reactance arousal (t(31) = -3.603, p = 0.001). Compared to 
no active persuasion, participants felt more aroused when they were actively 
persuaded, in this case through an animated coach and different pop-up screens. 
Although we could not indicate a significant change in reactance within the first three 
conditions, the significant result for the “least subtle” condition 4 (t(7) = -3.541, p = 
0.009) indicates, given the small sample size, the relevance of reactance theory in 
persuasive feedback. 

Although the results in Fig. 1 clearly indicate an increase over subsequent 
conditions in reactance arousal itself as well as in difference in reactance arousal 
between situation with and without persuasion, we have not been able to indicate 
significant differences between the conditions. Therefore the question whether the 
level of manipulation of the messages/prompts is positively correlated with the user’s 
level of reactance remains unanswered yet. We have also not been able to indicate the 
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relation between the level of manipulation and the persuasive effect in this 
experiment, i.e. reduction of type speed in this experiment. More research is needed to 
indicate the triangular relation between the manipulative level of persuasive cues, the 
reactance of the user, and the resulting (long term) effectiveness of the persuasion.  

Still, our results argue for an idea of subtlety being measured by reactance arousal. 
It seems that reactance arousal is a result of a product or interaction being not subtle. 
Understanding of reactance theory therefore supports the designer when 
implementing persuasive principles. The reactance model enables the designer to 
verify the level of non-subtlety of the design. We argue that by understanding this 
notion of subtlety, one can more easily prevent cases of failed persuasive attempts and 
balance the intrusiveness of persuasion with the eventual effectiveness.  

Although we see no clear distinctions in both the person dependent (trait reactance 
proneness, t(31) = -.773, p=.452) and the situation dependent variables (cross-effect, 
t(31) = .525, p=.603), we still include them in our working definition of subtlety. In 
order to achieve subtlety, the adaptive persuasive cues need to be appropriate for both 
a specific person and situation. When a persuasive cue, implemented in an interactive 
product is not adapted to a specific context, it cannot be considered subtle, which can 
be indeed measured through reactance arousal. In other words; Dillard & Shen’s 
reactance scale can be used as validation tool for subtlety within the area of 
persuasive design. 
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