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INTRODUCTION

It has been well established that companies must continually innovate to remain competitive, and that
creativity should therefore be a priority throughout the product development process. An innovative
product is typically described as not only useful but also novel, or ‘unexpected’. Designers of successful
products often utilise this ‘unexpectedness’ factor to differentiate their products from competitors while
delivering a high emotional impact upon potential customers. In a world full of increasing convenience
and seemingly unlimited (and overwhelming) consumer choice, experience and the emotional
connection between products and users is recognised as key to modern innovation (Jordan, 2002;
Norman, 2005; Prahalad and Ramaswamy, 2004). Two ways in which designers might create
unexpected and emotionally engaging products is through the embodied experiences of surprise and
humour.
Both humour and surprise have been linked to creativity and intelligence (Peters, 1998, Isen et al., 1987,
Ziv, 1976, Filipowicz, 2006). The two are in many ways similar phenomena ― both rely on mismatches
of expectations and unexpected outcomes. However, they are not inter-changeable. Humour typically
involves an element of surprise (e.g. the unexpected punchline to a joke), but not all surprises are
humorous (e.g. a surprise birthday party). Furthermore, surprise may be a positive or negative emotion
depending upon the nature and context of the experience, whilst humour is generally perceived as a
positive experience, albeit to varying degrees. In the field of advertising, Alden et al. (2000) propose
that surprise becomes humorous when combined with warmth, playfulness and ease of resolution, and
that surprise is the factor that makes incongruities amusing. Ming-Huang and Shih-Hung (2014) exploit
constructs of humour in order to explain phenomena of delayed surprise.
Surprise combined with humour may be a powerful tool in creating the positive unexpectedness that can
enhance the perceived value of a product, and may also foster meaningful relationships between the
product and user (Ludden et al., 2012). Innovative products that surprise and amuse will not only attract
users at the point of sale, or first interaction, but will continue to delight throughout the product’s
lifetime. Although often considered ‘one time’ experiences, many jokes continue to be humorous upon
repetition, possibly because they have established an association with positive emotions (Suls, 1972,
Gavanski, 1986). Similarly, studies in the field of advertising suggest that creative design structures may
retain their surprise factor across multiple exposures (Goldenberg and Mazursky, 2008).
The relationship between humour and surprise when embodied in product design is not fully understood,
and methods to create surprising and humorous products with long-lasting impact have yet to be
explored. The research outlined in this paper contributes towards a greater understanding of the
relationship between the two emotional responses in product design. Building on previous research on
the characteristics of surprising products, the authors conducted a preliminary investigation to determine
the link between products that are perceived as surprising and products that are perceived as humorous.
Definitions and theory of both phenomena and their affinities are provided in Section 2. Section 3
clarifies the scope of the present study, and the experimental design is illustrated in Section 4. Section
5 reports the outcomes of the investigation and presents the found relationship between humorous and
surprising products, and discussions and final remarks are included in Section 6.
2

DEFINITIONS AND BACKGROUND

2.1 Meaning of humour
‘Humour’—the quality of being amusing or comedic— can be expressed in many different forms: an
image, a written joke, a physical performance or even a product design. An ability to appreciate humour
is something that is inherent in most people, and when we encounter something we find humorous, we
experience positive feelings of surprise and amusement, which may or may not be accompanied by
laughter (Mireault and Reddy, 2016). Humour is subjective and context-dependent; and its mechanisms
have challenged philosophers and scientists for centuries. Today there are several complementary and
competing theories which try to explain the social and cognitive processes behind humour:
•
Superiority theory: we are amused by the misfortune of others (Bergson, 1911)
•
Relief theory: humour is a release of nervous energy, reducing psychological tension (Freud, 1960)
•
Incongruity theory: humour arises when two seemingly incompatible references overlap in a
surprising yet satisfying way (Suls, 1972)
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•

Benign-violation theory: humour arises when our view on how the world ‘ought to be’ is
challenged or violated, but the threat is perceived as benign (McGraw and Warren, 2010)
It is the incongruity theory that is most often associated with creative design, as an innovative product
can be said to emerge from the combination of seemingly unrelated or incongruous ideas, or the
discovery of a surprising analogy. Like a humorous joke, the resultant solution in a creative design
process is unexpected and surprising. And, like humourists, designers are seeking combinations that are
not only unexpected, but are also resolved in a way that is satisfying to their intended audience (Gero,
1996; Yi et al., 2013). However, like jokes, if the combination (or punchline) is too obvious, or too
obscure or confusing, the solution will not be perceived as innovative (Berlyne, 1972; Giora et al., 2004;
Wodehouse et al., 2014).
Theories such as the incongruity theory attempt to explain the overall phenomenon of humour. On a
practical level, humourists will utilise a variety of tools and techniques known to generate amusement
and laughter, such as wordplay, exaggeration, absurdity, repetition or irony (Schwarz, 2010; Attardo,
2014). Similarly, a designer may apply various design guidelines to achieve a desired outcome.
2.2 Meaning of surprise and triggers of unexpectedness
Although more acknowledged than humour, the role of surprise within design creativity is considerably
disagreed upon. Firstly, while some scholars identify surprise as an independent dimension of creativity,
others include it within the categories that classify various levels of novelty (Becattini et al., 2017).
Secondly, according to a more psychological-oriented perspective, surprise cannot be directly embodied
in creative outcomes, but instead is a phenomenon and emotional reaction displayed by people when
faced with extremely creative products (Wiggins, 2006).
What is uncontested is the close relationship, if not identity, between surprise and any form of
unexpectedness. Surprise emerges whenever an individual is exposed to a situation that violates
expectations and/or when clear expectations had not been formulated beforehand. Given the role played
by expectations, these clearly belong to individual experience and knowledge, and the experience of
surprise is affected accordingly. For this reason, an overall measure of surprise is difficult to determine
― some attempts consider a global scale within a given community and relate the extent of surprise to
rarity of things or unlikelihood that something will happen (Dean et al., 2006).
This mismatch between what is expected and what is actually displayed represents a common trait
between surprise and humour, with a special reference to the incongruity theory. Creating mismatches
and inducing users to experience unexpected situations are seen as general rules in the development of
methods supporting "design for surprise". Scholars are currently investigating the most common kinds
of mismatches in order to create catalogues of surprise prompts. Sets of specific guidelines have been
recognized in a variety of surprising artefacts. The initial list proposed by Ludden et al. (2008) has been
refined and integrated by Rodríguez Ramírez (2014). With closer attention to design cognition, other
attempts strive to provide a more abstract representation of the drivers that enable the presence of
unexpected features (Becattini et al., 2015) in order to devise a more concise list of surprise triggers.
2.3 Leveraging humour and surprise to boost design creativity
The authors believe that dimensions of humour and surprise can occur in any aspect of the creative
design process simultaneously. With reference to the 4Ps' model (see its dimensions in the bullet list
below), which describes the loci in which creativity can be leveraged or manifest (Rhodes, 1961), the
domains in which both humour and surprise can be included are:
•
Person: the capability designers to use constructs of humour and/or surprise;
•
Place: the design environment and setting;
•
Process: the process that is followed;
•
Product: the output of the design task, for which humour is currently most overlooked.
To date, most design research on humour has focussed upon its ability to enhance creativity during the
design process. There have been a number of studies around this topic, with interventions including the
participation in improvised comedy prior to ideation (Kudrowitz and Wallace, 2010; Ludovice et al.,
2013); showing humorous videos during brainstorming (Wodehouse et al., 2014); and ideation methods
modelled on humour creation processes (Wodehouse et al., 2014; Hatcher et al., 2016).
Less attention has been paid to the value of embodied humour in the design of products and services.
Yu et al (2014) identified key principles for the design of humorous products. They propose that humour
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can be embodied through cognitive incongruity, emotional superiority or relief from social violation. In
this sense, according to the above product-oriented surprise guidelines, design creativity has benefitted
from humour and surprise in very different ways. Providing a greater understanding of the possible
coexistence of humour and surprise in products is the core objective of this paper.
2.4 Humour and surprise in design literature: further relationships
Ludden et al. (2012) discuss the link between humour and surprise in relation to sensory incongruities
in product characteristics. They used ‘appropriate’ (close) and ‘inappropriate’ (non-close) connections
to create rubber ducks and roll-on deodorants with surprising sensory properties, and recorded
participants’ surprise and amusement when interacting with these products. Results showed that while
both appropriate and inappropriate incongruities were surprising, appropriate incongruities were rated
as more amusing and likeable, suggesting that the resolution of the surprise (e.g. through humour theory)
is key to creating positive user experiences. Similarly, in a study of the influence of surprise in mousetrap
design, Rodríguez Ramírez (2012) found that surprise lowered the desirability of the products unless
that surprise was accompanied by positive emotions.
With a closer look at the strategies that enable creativity through unexpectedness, a designer can trigger
a humour response from a user by employing techniques such as creating unexpected functions, selfdeprecating products and visualizations of taboos. Some of these humour principles bear resemblance
to the drivers potentially leading to surprising products outlined in Becattini et al. (2017), as shown in
Table 1. These similarities provide some indication of the relationship between embodied surprise and
humour in design.
Table 1: comparison of characteristics relevant to design that feature surprise and humour,
highlighting affinities between the two domains

‘Surprise’ triggers (Becattini et al., 2017)
Habits (mismatch with social routine)
Ethics (mismatch with morality)
Aesthetics (mismatch with perception of beauty)
Unexpected behaviour
Absence of an expected feature
Unexpected combination of features
Unexpected modification of a feature

‘Humour’ characteristics (Yu and Nam, 2014)
Cognitive incongruity (unconventional use);
relief from social violation (bizarre consequence)
Relief from social violation (visualization of
taboos, destructive play)
Cognitive incongruity (unconventional shape)
Cognitive incongruity (unexpected functioning)
Cognitive incongruity (unconventional shape)

As highlighted in the table, many affinities between surprise triggers and humour characteristics can be
found. However, it can be observed that the identified humour characteristics represent a subset of the
surprise characteristics. From a theoretical viewpoint, this supports the hypothesis that humour is a
catalyst of surprise reactions. However, they may also be guided by other drivers, as discussed at the
beginning of this subsection and the initial intuitive arguments presented in the Introduction.
3

CLARIFICATION OF OBJECTIVES

As mentioned in previous sections, this study aims to verify whether simultaneous phenomena of
humour and surprise take place when individuals are exposed to unusual products. More specifically,
the scope is a preliminary assessment of the ability of the former to enhance the effect of the latter. The
authors have highlighted that many surprise triggers mirror processes behind humour ― which may be
considered a partial, although meaningful, set of unexpectedness drivers.
Previous sections have also pointed out how the emergence of surprise can be considered a
predominantly individual phenomenon, as personal knowledge and experience is critical in shaping
expectations. Consequently, violations of said expectations may occur according to the individual's
ability to navigate products and situations that are not commonly encountered in daily life. In the study,
previous experiments available to the authors were utilised, in which evaluators identified the most
surprising artefacts among a set of potentially bewildering, bamboozling or startling product depictions.
These evaluations have been used as proxies of the degree of surprise displayed by the analysed
products. More details are provided in the next section.
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Although individual sensibility can also be deemed relevant, humour originates from an artistic context
and follows more well-established procedures and techniques than the display of surprise. It should
therefore be verified if the humour content embodied in products can be expressed as an objective
measure, or if subjectivity is still extremely significant in humour perception. To explore these
questions, the authors verified agreement on the humour embodied in the same products with a group
of comedy writers and performers, who are well aware of the fundamentals of humour as an art
discipline. Hence, they were considered experts in the field.
4

DESCRIPTION OF THE EXPERIMENT

4.1 Potentially surprising products used in previous tests
As indicated in Section 3, the authors have exploited preliminary information about the level of surprise
displayed by a set of products. Specifically, the outcomes of two different testing campaigns have been
acquired:
•
A sample of 12 unusual lamps has been deployed in (Becattini et al., 2017) in order to verify the
completeness of a set of triggers potentially leading to the design of surprising artefacts. 23 analysts
within the field of design or industrial engineering defined which lamps they considered surprising
and clarified their reasoning. The number of evaluators whose expectations were confounded by
each lamp is reported in Table 3 of the same publication ― these results can be considered a proxy
of the capability of the products under investigation to generate surprise.
•
A large-scale exploration of individual reactions to potentially surprising items has been performed
in order to acquire knowledge about cognitive processes underpinning surprise phenomena. The
results of this test are partially documented in (Becattini et al., 2016). In order to describe their
individual reaction and explain their reasons for unexpectedness, 100 anonymous evaluators have
preliminary selected 3 out of 10 products, which they judged as the most surprising. The frequency
of each product within the top 3 positions, which could be extrapolated by having the whole set of
outcomes available, can be interpreted as a measure of surprise in this case.
As inferable from the above information, the main aim of both tests was not the assessment of the level
of surprise evoked by products, which could be considered a side result of the two experiments.
The authors decided to utilise these results and assess the level of humour in the same products with a
different set of evaluators. Different evaluators were used because the respondents' knowledge of
humour constructs and techniques was not known a priori, and because anonymous respondents
participating in the large-scale survey could not be re-contacted. On the other hand, it was considered
potentially misleading to submit the new participants questions about their perceptions of both surprise
and humour. Two phenomena could potentially take place:
•
Some people may not thoroughly discern the difference between humour and surprise definitions.
•
In cases of frequent equal evaluations of surprise and humour, some respondents could resort to
automatically providing equal evaluations for both properties, especially for products appearing at
the bottom of the list.
The existence of these biases, which derive from authors' assumptions, should be verified in future work.
It is also necessary to clarify the following:
•
The surprise evaluations arising from the above experiments were recorded and calculated
differently and cannot be considered equivalent. Specific measures have been undertaken to
overcome this issue, as explained later in the paper.
•
A product, namely the Levitating Lamp, was included in both sets of potentially surprising objects.
4.2 Questionnaire to assess humour content of products
The products belonging to the two mentioned samples were assessed in terms of their ability to evoke
humour. To the authors' best knowledge and a literature investigation, no standard procedure to evaluate
product humour exists. Authors have therefore employed a qualitative ordinal scale, which has been
previously used in (Kudrowitz and Wallace, 2010) to rate cartoon captions. Such a Likert scale includes
three different levels of humour, namely not funny, somewhat funny and funny.
It was the authors' intention to replicate the conditions in which the other evaluators judged the surprising
effect of the investigated products. In particular, while the function and characteristics of the lamps were
explained in a short paragraph, the other products were simply displayed as an image, and therefore any
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surprising effect would emerge from the product's visuals only. The recalled Levitating Lamp was
included only in the first set; hence, the global number of evaluated products was 21.
According to these prescriptions and the described scale, a questionnaire was formulated in the form of
a two-sheet Excel file. Interested readers and anyone willing to repeat the experiment can freely access
the file at the following link:
https://drive.google.com/open?id=0B7kYu7ef8x_FR1FQd3hPQzJTQW8.
Invited testers were contacted by email and informed about their expected task.
4.3 Consistence of experts' evaluations
To help understand if the humour embodied in the products could be objectively rated, fifteen people
leveraging humour in their professional or semi-professional lives answered the questionnaire, including
stand-up comedians, sketch comedy writers and cartoonists. These experts live in the same country and
can therefore be expected to possess a reasonably uniform culture.
The assessment of the consistency of their evaluations in terms of humour embodied in the presented
products had to be performed by taking into account:
•
A large number of raters;
•
The presence of a variable for which an ordinal scale had been assigned;
•
A variety of objects (the 21 potentially surprising products) for which evaluations have been
provided.
Krippendorf's alpha coefficient was considered a suitable measure for this task, because of its flexibility
in terms of rating conditions in experiments concerning human psychological responses (Hallgren,
2012) and its claimed capability to provide a statistical measure of agreement in any test circumstances
(Hayes and Krippendorf, 2007). The computed Inter-Rater Reliability (IRR) measure resulted in an
alpha value equal to approximately 0.29. The software Stata 13 and an ad-hoc add-in were used to
perform the calculation; these tools allowed for the indication of the presence of an ordinal rating
variable.
The resulting Krippendorf's alpha coefficient was evaluated in accordance with Landis and Koch (1977),
which allows inference of the existence of a fair agreement between raters. This result demonstrates a
moderate convergence in the evaluation task, but does not permit consideration of the humour content
as a shared and objective measure ― an alpha coefficient greater than 0.6 would be required. Thus, this
outcome emerged despite the aforementioned common background of raters.
Lastly, the experiment with experts supported the need for leveraging humour content as a subjective
parameter and considering it as a statistical variable instead of an unbiasedly agreeable measure.
4.4 Extension of the experiment
While the number of experts was considered appropriate for an IRR test, this quantity was deemed
unsuitable for a statistical test. Consequently, the questionnaire was submitted to further participants,
including colleagues, friends and students attending the classes of the authors. People participating in
the surprise tests were not involved because of their supposed bias. The perception and sense of humour
of the additional participants was considered irrelevant to the scope of the test.
The extension of the survey achieved an overall number of 47 respondents. Although their demographic
data was not requested, personal knowledge of the participants provides some indications:
•
The set is composed by 19 women and 28 men;
•
Their age ranges between 20 and 55;
•
They all live in European countries; and their mother tongues are English, German, Italian,
Slovenian or Spanish.
5

ANALYSIS OF THE RESULTS

The objective of the analysis was to explore the mutual effect taking place between the perception of
humour and the display of surprise. In particular, the influence of humour on the impact of surprising
products.
Table 2 summarizes the outcomes of the administered questionnaires, by illustrating the share of
respondents addressing the examined products as not funny, somewhat funny and funny. Data are
affected by a few missing answers. Surprise scores emerging from the experiments outlined in 4.1 are
also presented. Just in order to compare the two subsets of items (12 lamps and 9 other products), for
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which different procedures to extrapolate surprise assessments are employed, a common measure of
surprise has been introduced (last column of the table). Surprise scores concerning each subset follow a
normal distribution with the following parameters:
•
Mean 0.449 and standard deviation 0.204 for lamps;
•
Mean 0.3 and standard deviation 0.167 for the other products.
Transformed surprise scores represent the cumulative normal distribution values associated with the
original index shown by each product in the relevant subgroup, hence in the corresponding Gaussian
function characterized by the above means and standard deviations.
Table 2: indexes concerning humour content and surprise rates emerging from the
described test. The bold line separates lamps from other products

Product

On Edge Lamp
Lamp on/off
Fisherman's
tears
Euro-Condom
Fly lamp
Titania Lamp
Levitating lamp
Leaf lamp
Workstation
Lamp
Blooming Heck!
FlexLamp
Konko
Toilet paper Hat
Rubik Cube for
blind people
Baby-mop
VW sidecar
Masochists'
coffeepot
Transparent
toaster
Sideways
rocking chair
Magic
bottle
holder
Fork and cutter
for pizza

Not
funny Somewhat
percentage
funny
percentage
0.149
0.468
0.362
0.447
0.659
0.182

Funny
percentage

Surprise score Normalized
surprise score

0.383
0.191
0.159

0.739
0.348
0.609

0.922
0.310
0.782

0.362
0.447
0.511
0.170
0.553
0.543

0.277
0.340
0.267
0.234
0.255
0.326

0.362
0.213
0.222
0.596
0.191
0.130

0.304
0.261
0.348
0.913
0.348
0.348

0.239
0.178
0.310
0.988
0.310
0.310

0.255
0.489
0.511
0.244
0.422

0.277
0.319
0.319
0.289
0.356

0.468
0.191
0.170
0.467
0.222

0.478
0.435
0.261
0.650
0.240

0.556
0.472
0.178
0.982
0.360

0.333
0.267
0.273

0.333
0.444
0.295

0.333
0.289
0.432

0.130
0.260
0.330

0.155
0.405
0.571

0.489

0.289

0.222

0.260

0.405

0.222

0.467

0.311

0.320

0.548

0.467

0.244

0.289

0.190

0.255

0.378

0.356

0.267

0.510

0.895

Linear regression functions have been generated, also through Stata software, to determine the impact
of the humour percentages on surprise scores. The values associated with somewhat funny and funny
were deployed as regressors (the residual score is clearly a linear combination of the other two variables).
Surprise scores therefore represented the dependent variable of the regressions. The normalized versions
were used when lamps and other products were taken into account simultaneously.
Table 3 summarizes the results of the regressions, highlighting the magnitude of the influence of the
regressors (by means of the corresponding regression coefficients) and their statistical relevance (by
means of the corresponding p-values). P-values lower than 0.05 (marked with a star in the table), as a
common rule of thumb, indicate that the relationship between the pertaining regressor and the
supposedly dependent variable is statistically significant. Table 3 also includes the statistics squared-R
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(R2 in the last column), representing the capability of the employed regressors to explain the studied
phenomenon.
Table 3: summary of the outcomes obtained with the linear regressions, distinguished
according to the employed product samples

Somewhat funny
Observed
items
Lamps
Other products
Both subsets

Regression coefficient
-0.099
0.149
0.069

Funny
p-value
0.873
0.856
0.921

Regression coefficient
0.958
1.006
1.268

p-value
0.020*
0.192
0.010*

R2
47.3%
26.6%
31.5%

According to the presented results, the following conclusions can be drawn.
•
There are non-negligible dissimilarities in results when the two different product sets are employed.
•
Products evaluated as 'funny' by a high percentage of respondents are more likely to also be rated
highly for surprise; and constantly positive regression coefficients, low p-values can be observed.
•
Intermediate scores of humour perception do not greatly affect the manifestation of surprise, their
effect is not always positive, and statistical significance is absent.
•
Evaluations concerning humour, at least with reference to the used scale, have a moderate
explaining power in the emergence of surprise.
The authors have replicated the same statistical analyses by considering the two groups of respondents
(experts and non-experts) separately. Results regarding both groups are largely similar to outcomes
depicted in Table 3.
6

DISCUSSIONS AND CONCLUSIONS

The paper has described a study with the aim of verifying the supposed relationship between surprise
and humour embedded in products. Whereas the surprise dimension of physical objects has been
investigated in literature, research about the presence of humorous nuances in artefacts is still in its
infancy. According to theoretical insights, the processes and drivers underpinning the manifestation of
surprising and humorous reactions largely overlap. However, the triggers that cause unexpectedness
include factors that cannot be assigned to the humour domain. Furthermore, other authors have proposed
that the simultaneous manifestation of humour and surprise can support creative design through the
development of products capable of delivering lasting positive emotions.
The performed experiment involved the evaluation of two different samples of products, whose
capability to generate surprise had been assessed in previous tests. The participants in this experiment
consisted of two different sets of individuals, one of which included people with considerable experience
in the fields of comedy and comics. With reference to the results, the main findings are reported at the
end of previous section. It has to be highlighted that the products evaluated as funny by many
respondents have greater probability of also being rated as surprising, while products with moderate
humour ratings did not display a similar probability of being rated as surprising. At the same time,
whereas humour embedded in products is meaningfully correlated with surprise, it is clear that other
non-negligible factors are present which require further investigation. These outcomes support the
authors' initial thoughts, however they require further verification due to inherent limitations of the
present study. Future work is discussed below, with reference to said limitations.
Firstly, the authors assumed that the simultaneous judgement of humour and surprise would have
resulted in biased evaluations, as the two dimensions could have been indistinguishable by some
participants. This assumption requires verification, and the authors plan to conduct a further experiment
to assess the extent of this potential phenomenon. However, convergence between humour and surprise
ratings in any future test would support the validity of the presented findings. Second, although the
results point to a clear contribution of humour in terms of boosting surprising reactions, the extent of
the correlation between the two studied dimensions differs for the two product samples substantially.
This could be due to the original selection of these sets of artefacts, which was designed to study drivers
and cognitive processes behind unexpectedness, and not directly the magnitude of neither surprise, nor
humour reactions. As a result, more appropriate samples of products should be used in future studies.

ICED17

Nevertheless, available data are worth analysing further. Table 2 displays many cases in which surprise
and humour rates are both low or both high, and the corresponding products contribute to determining
a significant correlation between the two variables. Also, some surprising products were rated as funny
to a much lower extent ― this may be explained by unexpectedness triggers that do not correspond with
humour characteristics, as inferable from Table 1. Such misalignments should be better verified in order
to check whether other circumstances could cause unexpectedness without humorous reactions. In
addition, a few products with high humour rates presented low surprise scores. This outcome does not
comply with the discussed fundamental theory, and requires further research.
As anticipated in previous sections, the effects and relationship of surprise and humour should also be
investigated with regard to other aspects of the design process. In particular, whereas humorous thinking
has been leveraged in design activities described in the literature, the authors are not aware of similar
experiments in which surprise represented the fundamental driver.
Finally, the real benefits of designing humorous and surprising products deserves future attention.
Whereas some typologies of incongruities can supposedly lead to pleasurable experiences for users, it
can be hypothesized that certain mismatches leading to extraordinary designs, highly ranked in terms of
both surprise and humour, can be effective in the creation of enduring positive emotions.
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