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Abstract: The importance of innovation for architectural products in the building industry increases
due to global competitive markets and users’ increased value given to the visual aesthetics of products.
Visual appearance is crucial in architecture and product design and influences users’ product choices
in many ways. Substantial research on innovation exists concerning users’ purchasing, adopting,
and recommending it to others, but little research investigates the link between product innovation
and aesthetic preference. This gap in knowledge prompted our investigation. Quantitative analysis
of a survey of 114 respondents from Australia was conducted in this study to examine whether
innovation plays a significant role in perceiving the aesthetic preference of an architectural product
more than other visual appearances. Standard multiple regression using SPSS V28 was applied
for statistical data analysis. Results uncovered that innovation explained the highest percentage of
variance in overall aesthetic preference, and the innovativeness of a product strongly influences the
visual appearance and aesthetic preference. The findings of this study offer new insight into the level
of innovation for new product development where visual appearance is of high importance.
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1. Introduction

Vision is considered the central of the senses [1]. Therefore, product preference is
significantly governed by the visual properties or appearance of the product [2]. It can
persuade product evaluations and choices by the users in quite a few ways [3–5]. Users’
first impressions of a product can be determined by the product’s design as the “look” of a
product is very important, which elevates the product’s value and looking at something
beautiful is gratifying [6]. The aesthetic responses are very personal as they are mainly
emotional or feelings [7] and may derive from seeing the product without considering
utility [8]. It is recognised that response to design involves a full array of human responses
as the design’s sensory aspect is congruent with a product’s visual appearance [9].

The aesthetic preference is fundamentally an aesthetic judgment made by an individ-
ual based on recognising the structure of the product, coherence, or order [10], including
the individual’s prior experience generated from inherent memory integration [11]. Ref-
erence [12] pointed out that aesthetic pleasure and aesthetic interest are basically two
different responses to aesthetics in a positive way. The aesthetic response can also be gen-
erated from a comprehensive aesthetic preference judgement, evidenced by considerable
empirical research on aesthetic preference [13]. These findings illustrate some fundamental
inconsistencies in the literature. For example, several studies mentioned that ‘fluency’
prompts aesthetic preference, through which an observer can process an object [14]. In
contrast, other researchers challenge this finding [15]. They found that a complex design
can positively trigger aesthetic liking, which is difficult to process. Novelty also makes the
processing less fluent but is associated with aesthetic preference [16].

Aesthetics are also proposed to be the ‘soul’ of innovation [17], including innovative
product designs, and its importance can be further highlighted in its ability to influence
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users’ acceptance of innovation. Previous studies have argued that there is a link between an
individual’s aesthetic expertise and their evaluation of innovative designs [18]. Individuals
with expertise in aesthetics or art and design have a higher tendency to prefer innovative
designs, as they are particularly “more sensitive to the changes of innovativeness, which
presumably was due to higher cognitive design concepts” [18] (p. 617). As an extension
of these studies, exploration has also been carried out to understand specific individuals’
aesthetic preferences based on their background and expertise level. By classifying participants
into categories of expertise level, it is suggested that there is a distinct difference in preference
and evaluation of aesthetic appeal between experts in the design field compared to design
novices [19]. This aligns with a previous study [18] that shows that individuals who are
inclined and interested in aesthetics tend to respond more positively to innovative designs,
while those without any interest are more inclined to choose more conventional designs.

This is contested by another study [20], arguing that the study [18] did not provide
any empirical evidence to support their findings. In reference [20], researchers propose that
“visual typicality in design is a more important criterion for design novices who are less
sensitive to the aesthetic quality of design” (p. 528). Typicality is important for this group
simply because their judgement is influenced by the ease of processing [20]. They prefer
designs or stimuli that are easier to relate to based on their previous knowledge or memory
than a more unusual, novel design that they cannot relate to or easily understand.

Considerable research is available on innovation concerning customers’ purchasing,
adopting, and recommending it to others, but little research investigated the link between
product innovation and aesthetic preference. Therefore, to address the gap, if aesthetics is
proposed to be the ‘soul’ of innovation as described by reference [17], this study aims to
investigate whether innovation plays a significant role in perceiving the aesthetic preference
of a product more than other visual appearances. Furthermore, this study views this issue
from a psychological perspective rather than market and user research, which most other
studies have done. Thus, the research questions were raised as follows:

• How do respondents evaluate the innovativeness of a product?
• Does the aesthetic preference of a product depend on its innovative appearance?

Visual stimuli that have received scholarly attention include but are not limited to
sculptures, textures, faces, and geometrical shapes [21]. We used timber joints of the
pagoda-style structure to represent an architectural product as visual stimuli to conduct the
study. There were certain considerations for this choice. Firstly, we were concerned about
the complexity of visual stimuli. By complexity, we mean the respondent’s perception
of the stimulus complexity in question. The study [12] shows that moderately complex
stimuli is preferred over high or low level of complexity, which is supported by many other
studies [22]. Reference [12] hypothesised the relationship between complexity and aesthetic
preference as an inverted U shape, where stimuli with an intermediate level of complexity
attain the highest preference. Timber joints used in the study are moderately complex. Sec-
ondly, we were concerned about visual working memory (VWM). Reference [23] identified
that VWM lets people hold visual information in mind for a few seconds. A study [24]
on the VWM capacity of simple and complex stimuli revealed that VWM is sensitive to
the surface complexity of the stimuli, suggesting the heavier the information load, the
lower the VWM capacity [25]. Therefore, we can anticipate that the perceptual limitation
of complex stimuli can be compensated by viewing the stimuli for a longer time and thus
allowing participants to view the stimuli as long as required. Finally, the present study uses
timber joints as visual stimuli, as they combine both aesthetics and functionality. Unlike
artwork that predominantly fulfils a hedonic need, timber joints provide practical motives
that induce cognitive and affective aesthetic judgment. Therefore, a combination of the
neural processing of aesthetic experience and emotional responses to visual stimuli can
address the research gap identified in the present study.
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2. Theoretical Background
2.1. Overview of Aesthetic Experience

According to reference [26], an aesthetic experience occurs in response to a visual
encounter with any type of object, scene, or event. This encounter is not bound to the
experience of encountering visual artworks. It can occur daily, for instance, when one
appreciates the beauty of one’s newly purchased decorative vase or a building product.
Aesthetic experience can be further defined as a cognitive process influenced by a person’s
affective state that will lead to an aesthetic emotion [27]. Each aesthetic experience may be
different depending on the state of visual processing. Because of this, aesthetic experiences
are considered complex phenomena, and any gradual development or change must be
considered when assessing the experience [28].

An aesthetic experience involves different stages of classifying, understanding, and
cognitively mastering an artwork, or in this case, a stimulus [27]. This multi-stage process
can also be referred to as aesthetic information processing [29]. At the first stage of aesthetic
processing, a person generates a perceptual analysis of the stimulus, thus, creating the
first impression of that stimulus. Reference [30] suggests that, in general, a person would
spontaneously generate a global impression or the gist of the stimulus at first glance of a
stimulus. This occurrence is an immediate awareness of the visual appearance; the gist
is pre-cognitive in nature [30]. Reference [31] summarises the aesthetic-processing stages
and states that the whole process starts with the participant’s perceptual analysis of the
stimulus, which is then compared with their previous personal encounters and experience.
The stimulus will then be classified into a meaningful category that is later interpreted and
assessed. This results in the final stage of aesthetic processing, namely, aesthetic judgement
and aesthetic emotion.

2.2. Overview of Aesthetic Preference

To understand the aesthetic preference of individuals for a particular product, it is
important to note that there are factors and principles that can be used to measure an
aesthetic preference. The study [14] highlights possible factors that can “influence aesthetic
judgments such as figural goodness, figure-ground contrast, stimulus repetition, symmetry
and prototypicality” (p. 364). Reference [1] proposes that despite the differences in social
settings, such as culture and time among individuals, it is possible to form a universal
agreement on aesthetic pleasure. The properties of a designed product, such as having a
balanced proportion or a familiar property that stimulates preference, have been studied
and measured to produce a universal agreement that can represent the aesthetic preference
of the majority of individuals for a particular product.

Studies have experimented with using product elements and properties to measure
aesthetic preference. One such study [32] measures a product’s aesthetic preference by
testing product angularity as a specific element. Their experiment shows a preference
for arrays of circles and hexagons when it comes to angularity. Another similar study
examining the difference in preference rate between curved and sharp objects suggests that
sharp objects or sharp-angled contours induced lower preference in participants [33]. Some
studies look into an individual’s preference for physical elements of products, such as its
physical form and shape (for example, [34]). The evaluation of other product elements and
the global perception of a product itself also differs between design beginners and design
experts. According to reference [35], beginners have a higher probability of using the level
of novelty to indicate a product’s apparent usability compared with design professionals.
This means they perceive a novel-designed product as more usable than a designed product
with typical features.

2.3. Aesthetics and Innovation

Linking aesthetics and innovation focuses mostly on ‘soft’ innovations, which are prod-
ucts that have a strong aesthetic component [36]. The author, in reference [36], also argues that
most soft innovations are regarded best as new differentiated products. Because products that
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are primarily the same can be ascertained individually based on performance and aesthetic
appeal, they are preferred by users differently due to different tastes or preferences.

A report from the Organization for Economic Co-operation and Development (OECD) [37]
defines product innovation as “the introduction of a good or service that is new or signifi-
cantly improved with respect to its characteristics or intended uses. This includes significant
improvements in technical specifications, components and materials, incorporated software,
user-friendliness or other functional characteristics” [37] (p. 48). We claim that aesthetic
innovation plays a vital role in product characteristics and intended uses because nowadays,
people are more concerned about the look, feel, and functionality of a product due to aesthet-
ics being an essential element in our society [38]. As a result, practitioners comprehend the
significance of aesthetic design in user choice [39], and many industries experience aesthetic
innovation when the visual attributes of a product ascertain novelty [40].

Supporting this, we refer to another form of innovation listed in the OECD report [37] (p. 49),
known as marketing innovation. “A marketing innovation is implementing a new marketing method
involving significant changes in product design or packaging, product placement, product promotion
or pricing” (p. 49). Despite the fact that the OECD’s introduction of the marketing innovation concept
has made it accepted that innovation no longer necessitates a change in product performance or
functionality, and that innovation can exhibit just an aesthetic transformation as opposed to a functional
change, none of the previously defined types of innovation encompasses soft innovation as defined
above [37].

3. Methods
3.1. Participants

Australians 18 years of age and above were eligible to participate in the survey. Partic-
ipants under 18 years of age and participants with limited or no capacity or authority to
give voluntary and informed consent were excluded from the survey. An experience man-
agement company, Qualtrics©, recruited a total of 114 participants. Qualtrics© organised
financial rewards for the participants for their contribution to the survey.

3.2. Procedures

An online survey was conducted in line with the National Statement on Ethical
Conduct in Human Research, outlining the ethics protocol and approvals. All participants’
data were anonymous, and they were informed about the intention of this study and
gave implied consent. Participants were presented with five images of timber joints
of the pagoda-style structure (Figure 1), one after another. Each image carried several
visual appearance questions, and participants were asked to rate their agreement with the
statements on a 7-point Likert scale (from ‘Disagree’ to ‘Agree’). The online survey was
prepared in English.
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Figure 1. Stimuli were shown to the respondents.

3.3. Stimuli

The experimental stimuli were computer-generated visual images of a post and roof
beam detail of five timber joints for a pagoda-style structure (Figure 1). The experimental
stimuli were created to understand better visual appearance’s contribution to determining
aesthetic preference. Therefore, stimuli ranged from simple and straightforward (Joint 1)
to intricate and highly decorative (Joint 5). All timber joints’ images were taken from
the same viewpoint and in a similar setting for consistency. Although the setting and
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the viewpoint for all stimuli were controlled, other visual features which might affect
participants’ responses were outside the experimental control. Furthermore, participants
were not given any indication of performance or other product specifications.

3.4. Variables

Previous research confirms that visual appearance is a key component in product
design and influences users’ product preference or choice in many ways [1,3–5]. Since
the aim of this study is to examine if innovation plays a significant role in perceiving the
aesthetic preference of a product more than other visual appearances, the overall aesthetic
preference of the timber joints has been considered as the dependent variable, while ‘Joint
appears innovative’ is the independent variable in this study. We incorporated several
controls in our study to account for other factors that are likely to influence the result.
Therefore, we added three visual properties of the timber joint (i.e., long-lasting, functional,
and strong) as a controlled variable (Table 1).

Table 1. Definition and description of all variables used in the study.

Variable Definition Description

Overall aesthetic preference Dependent variable Cognitive and affective response to timber joints

Innovative Independent variable The joint appears novel and aesthetically preferred

Long-lasting

Control variable
Visual properties of the stimuli (timber joints)

in the study

Joint appears durable and will last for a long time

Functional Joint appears that it is designed to be practical and
useful rather than purely attractive

Strong Joint appears that it is able to withstand force,
pressure, and/or wear

3.5. Statistical Analysis

The major objective of data analysis in this study was to investigate whether innovation
plays a significant role in perceiving the aesthetic preference of a product more than other
visual appearances. The SPSS (Statistical Package for the Social Sciences) version 28 program
was used for data analysis. Before commencing data analysis, data were checked for possible
errors. Furthermore, all assumptions of the statistical method applied for this study were
validated and met before any analysis. Due to the nature of the investigation, ‘standard
multiple regression’ analysis was employed for this purpose, which can identify the most
important explanatory variables and determine the relative importance of these variables.

4. Results
4.1. Description of the Sample

The sample’s most significant proportion was young females from Australian and
indigenous backgrounds in full-time employment with a bachelor’s degree and above.
The sample population does not indicate any dominant occupation category. This study
provides a non-biased analysis of the general public, as this group will interact with the
final product outcome. The following figure (Figure 2) shows the frequency distribution of
the sample population in percentage.

4.2. Checking the Assumptions of Multiple Regression

Before analysis, the data were verified, assessing whether they were suitable for
analysis concerning multicollinearity outliers, normality, linearity, and homoscedasticity.
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4.2.1. Multicollinearity

The correlation between independent variables (i.e., the visual appearance of timber
joints) with the dependent variable (i.e., overall aesthetic preference) was checked. The
preferred bivariate correlation value between the independent and dependent variable
is above 0.3 [41]. Collinearity diagnostics were also performed to check further multi-
collinearity that might not be evident in the correlation matrix. Two values were scrutinised
at Tolerance and VIF (Variance inflation factor). The tolerance values for independent
variables were above 0.10; the multicollinearity assumption was not violated. These were
also supported by the VIF values, as all values are well below the cut-off of 10.

4.2.2. Outliers, Normality, Linearity, Homoscedasticity, Independent of Residuals

Assumptions about outliers, normality, linearity, homoscedasticity, and independent
of residuals were verified by inspecting the normal P-P plot of the regression standardised
residual and the scatter plot of standardised residuals. In the normal P-P plot, all points are
laid in a reasonably straight diagonal line from bottom left to top right, suggesting that there
is no major deviation from normality. Additionally, residuals are roughly rectangularly
distributed in the scatter plot, with most of the scores concentrated along with the 0 points.
The presence of an outlier was checked from the scatter plot (i.e., cases that had standardised
residual of more than 3.3 or less than −3.3) and none were found. The presence of outliers
was also checked by inspecting the Mahalanobis distance. According to reference [41], the
critical value is 18.47 for four independent variables. Three cases above that value were
observed, which were slightly above the critical value and hence retained. The maximum
value for Cook’s distance was also verified to check whether these cases had an undue
influence on the result of the model. The maximum value for the Cook’s distance was 0.084,
suggesting that there was no major problem in the data as reference [42] recommended
that a value above 1 would be a potential problem.
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4.3. Model Evaluation

In this section, the evaluation of the regression model is discussed. There are five
models developed from five stimuli (see Figure 1). Table 2 represents the model summary
and statistical significance of all five models. The R square value of the models in Table 2
varies between 0.461 and 0.550. This implied that the models explained a minimum of 46%
(Joint 1) and a maximum of 55% (Joint 2) of the variance in overall aesthetic preference.
This is quite a respectable result. The statistical significance of the result was also assessed
in Table 2. The F-ratio in the ANOVA tests whether the overall regression model is a good
fit for the data. The table shows that the independent variables statistically significantly
predict the dependent variable, F (4, 109) p = (0.001) < 0.05 (i.e., the regression model is a
good fit for the data).

Table 2. Summary (b) of the model predicting overall aesthetic preference and statistical significance
of the models.

Model Summary b ANOVA

Joint
Variance

Explained a

(R Square)
df F Significance

1

Buildings 2023, 13, x FOR PEER REVIEW 7 of 15 

residual and the scatter plot of standardised residuals. In the normal P-P plot, all points 

are laid in a reasonably straight diagonal line from bottom left to top right, suggesting that 

there is no major deviation from normality. Additionally, residuals are roughly rectangu-

larly distributed in the scatter plot, with most of the scores concentrated along with the 0 

points. The presence of an outlier was checked from the scatter plot (i.e., cases that had 

standardised residual of more than 3.3 or less than −3.3) and none were found. The pres-

ence of outliers was also checked by inspecting the Mahalanobis distance. According to 

reference [41], the critical value is 18.47 for four independent variables. Three cases above 

that value were observed, which were slightly above the critical value and hence retained. 

The maximum value for Cook’s distance was also verified to check whether these cases 

had an undue influence on the result of the model. The maximum value for the Cook’s 

distance was 0.084, suggesting that there was no major problem in the data as reference 

[42] recommended that a value above 1 would be a potential problem.

4.3. Model Evaluation 

In this section, the evaluation of the regression model is discussed. There are five 

models developed from five stimuli (see Figure 1). Table 2 represents the model summary 

and statistical significance of all five models. The R square value of the models in Table 2 

varies between 0.461 and 0.550. This implied that the models explained a minimum of 46% 

(Joint 1) and a maximum of 55% (Joint 2) of the variance in overall aesthetic preference. 

This is quite a respectable result. The statistical significance of the result was also assessed 

in Table 2. The F-ratio in the ANOVA tests whether the overall regression model is a good 

fit for the data. The table shows that the independent variables statistically significantly 

predict the dependent variable, F (4, 109) p = (0.001) < 0.05 (i.e., the regression model is a 

good fit for the data). 

Table 2. Summary (b) of the model predicting overall aesthetic preference and statistical significance 

of the models. 

Model Summary b ANOVA 

Joint 

Variance 

Explained a 

(R Square) 

df F Significance 

1 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

2 55.0% 

Regression 4 

33.35 <0.001 
Residual 109 

3 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

4 52.9% 

Regression 4 

30.57 <0.001 
Residual 109 

5 51.3% Regression 4 28.68 <0.001 

46.1%

Regression 4

23.31 <0.001

Residual 109

2

Buildings 2023, 13, x FOR PEER REVIEW 7 of 15 

residual and the scatter plot of standardised residuals. In the normal P-P plot, all points 

are laid in a reasonably straight diagonal line from bottom left to top right, suggesting that 

there is no major deviation from normality. Additionally, residuals are roughly rectangu-

larly distributed in the scatter plot, with most of the scores concentrated along with the 0 

points. The presence of an outlier was checked from the scatter plot (i.e., cases that had 

standardised residual of more than 3.3 or less than −3.3) and none were found. The pres-

ence of outliers was also checked by inspecting the Mahalanobis distance. According to 

reference [41], the critical value is 18.47 for four independent variables. Three cases above 

that value were observed, which were slightly above the critical value and hence retained. 

The maximum value for Cook’s distance was also verified to check whether these cases 

had an undue influence on the result of the model. The maximum value for the Cook’s 

distance was 0.084, suggesting that there was no major problem in the data as reference 

[42] recommended that a value above 1 would be a potential problem.

4.3. Model Evaluation 

In this section, the evaluation of the regression model is discussed. There are five 

models developed from five stimuli (see Figure 1). Table 2 represents the model summary 

and statistical significance of all five models. The R square value of the models in Table 2 

varies between 0.461 and 0.550. This implied that the models explained a minimum of 46% 

(Joint 1) and a maximum of 55% (Joint 2) of the variance in overall aesthetic preference. 

This is quite a respectable result. The statistical significance of the result was also assessed 

in Table 2. The F-ratio in the ANOVA tests whether the overall regression model is a good 

fit for the data. The table shows that the independent variables statistically significantly 

predict the dependent variable, F (4, 109) p = (0.001) < 0.05 (i.e., the regression model is a 

good fit for the data). 

Table 2. Summary (b) of the model predicting overall aesthetic preference and statistical significance 

of the models. 

Model Summary b ANOVA 

Joint 

Variance 

Explained a 

(R Square) 

df F Significance 

1 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

2 55.0% 

Regression 4 

33.35 <0.001 
Residual 109 

3 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

4 52.9% 

Regression 4 

30.57 <0.001 
Residual 109 

5 51.3% Regression 4 28.68 <0.001 

55.0%

Regression 4

33.35 <0.001

Residual 109

3

Buildings 2023, 13, x FOR PEER REVIEW 7 of 15 

residual and the scatter plot of standardised residuals. In the normal P-P plot, all points 

are laid in a reasonably straight diagonal line from bottom left to top right, suggesting that 

there is no major deviation from normality. Additionally, residuals are roughly rectangu-

larly distributed in the scatter plot, with most of the scores concentrated along with the 0 

points. The presence of an outlier was checked from the scatter plot (i.e., cases that had 

standardised residual of more than 3.3 or less than −3.3) and none were found. The pres-

ence of outliers was also checked by inspecting the Mahalanobis distance. According to 

reference [41], the critical value is 18.47 for four independent variables. Three cases above 

that value were observed, which were slightly above the critical value and hence retained. 

The maximum value for Cook’s distance was also verified to check whether these cases 

had an undue influence on the result of the model. The maximum value for the Cook’s 

distance was 0.084, suggesting that there was no major problem in the data as reference 

[42] recommended that a value above 1 would be a potential problem.

4.3. Model Evaluation 

In this section, the evaluation of the regression model is discussed. There are five 

models developed from five stimuli (see Figure 1). Table 2 represents the model summary 

and statistical significance of all five models. The R square value of the models in Table 2 

varies between 0.461 and 0.550. This implied that the models explained a minimum of 46% 

(Joint 1) and a maximum of 55% (Joint 2) of the variance in overall aesthetic preference. 

This is quite a respectable result. The statistical significance of the result was also assessed 

in Table 2. The F-ratio in the ANOVA tests whether the overall regression model is a good 

fit for the data. The table shows that the independent variables statistically significantly 

predict the dependent variable, F (4, 109) p = (0.001) < 0.05 (i.e., the regression model is a 

good fit for the data). 

Table 2. Summary (b) of the model predicting overall aesthetic preference and statistical significance 

of the models. 

Model Summary b ANOVA 

Joint 

Variance 

Explained a 

(R Square) 

df F Significance 

1 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

2 55.0% 

Regression 4 

33.35 <0.001 
Residual 109 

3 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

4 52.9% 

Regression 4 

30.57 <0.001 
Residual 109 

5 51.3% Regression 4 28.68 <0.001 

46.1%

Regression 4

23.31 <0.001

Residual 109

4

Buildings 2023, 13, x FOR PEER REVIEW 7 of 15 

residual and the scatter plot of standardised residuals. In the normal P-P plot, all points 

are laid in a reasonably straight diagonal line from bottom left to top right, suggesting that 

there is no major deviation from normality. Additionally, residuals are roughly rectangu-

larly distributed in the scatter plot, with most of the scores concentrated along with the 0 

points. The presence of an outlier was checked from the scatter plot (i.e., cases that had 

standardised residual of more than 3.3 or less than −3.3) and none were found. The pres-

ence of outliers was also checked by inspecting the Mahalanobis distance. According to 

reference [41], the critical value is 18.47 for four independent variables. Three cases above 

that value were observed, which were slightly above the critical value and hence retained. 

The maximum value for Cook’s distance was also verified to check whether these cases 

had an undue influence on the result of the model. The maximum value for the Cook’s 

distance was 0.084, suggesting that there was no major problem in the data as reference 

[42] recommended that a value above 1 would be a potential problem.

4.3. Model Evaluation 

In this section, the evaluation of the regression model is discussed. There are five 

models developed from five stimuli (see Figure 1). Table 2 represents the model summary 

and statistical significance of all five models. The R square value of the models in Table 2 

varies between 0.461 and 0.550. This implied that the models explained a minimum of 46% 

(Joint 1) and a maximum of 55% (Joint 2) of the variance in overall aesthetic preference. 

This is quite a respectable result. The statistical significance of the result was also assessed 

in Table 2. The F-ratio in the ANOVA tests whether the overall regression model is a good 

fit for the data. The table shows that the independent variables statistically significantly 

predict the dependent variable, F (4, 109) p = (0.001) < 0.05 (i.e., the regression model is a 

good fit for the data). 

Table 2. Summary (b) of the model predicting overall aesthetic preference and statistical significance 

of the models. 

Model Summary b ANOVA 

Joint 

Variance 

Explained a 

(R Square) 

df F Significance 

1 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

2 55.0% 

Regression 4 

33.35 <0.001 
Residual 109 

3 46.1% 

Regression 4 

23.31 <0.001 
Residual 109 

4 52.9% 

Regression 4 

30.57 <0.001 
Residual 109 

5 51.3% Regression 4 28.68 <0.001 

52.9%

Regression 4

30.57 <0.001

Residual 109

5

Buildings 2023, 13, x FOR PEER REVIEW 8 of 15 

Residual 109 

a Predictors: the joint appears appropriate for the overall structure, the joint looks difficult to man-

ufacture, the joint appears to be long lasting, the joint appears innovative, the joint appears strong, 

the joint appears functional. b Dependent variable: overall aesthetic preference. 

4.4. Variable Evaluation 

The models were developed according to the types of timber joints (five in total), and 

each model was composed of four visual appearance components. Each component was 

evaluated to ascertain which of the variables contributed to the prediction of overall aes-

thetic preference. Table 3 illustrates information about the independent variable and how 

it affects the dependent variable.  

Table 3. Coefficients (a) of aesthetic preference of timber joints. 

Joint Visual Appearance B Beta Sig Part 

1 

Strong 0.187 0.207 0.095 0.118 

Functional 0.071 0.074 0.547 0.042 

Long-lasting 0.121 0.127 0.205 0.090 

Innovative 0.347 0.390 <0.001 0.308 

2 

Strong −0.078 -0.070 0.588 −0.035

Functional 0.287 0.218 0.071 0.117 

Long-lasting 0.407 0.325 0.002 0.203 

Innovative 0.408 0.363 <0.001 0.253 

3 

Strong 0.187 0.207 0.095 0.118 

Functional 0.071 0.074 0.547 0.042 

Long-lasting 0.121 0.127 0.205 0.090 

Innovative 0.347 0.390 <0.001 0.308 

4 

Strong 0.000 0.000 0.998 0.000 

Functional 0.433 0.392 <0.001 0.225 

Long-lasting 0.119 0.112 0.372 0.059 

Innovative 0.330 0.305 0.001 0.216 

5 

Strong 0.293 0.263 0.032 0.145 

Functional 0.119 0.104 0.365 0.061 

Long-lasting −0.031 −0.028 0.818 −0.015

Innovative 0.483 0.469 <0.001 0.334 
a Dependent variable: overall aesthetic preference. 

4.5. Significance 

The following independent variables have a statistically significant impact on the 

outcome variable (overall aesthetic preference) according to joint type: 

Joint 1: The joint appears innovative 

Joint 2: The joint appears innovative; the joint appears to be long-lasting 

Joint 3: The joint appears innovative 

Joint 4: The joint appears innovative; the joint appears functional 

Joint 5: The joint appears innovative; the joint appears strong 

It is evident from the above that “The joint appears innovative” has a statistically 

significant impact (p < 0.001) on overall aesthetic preference for all joint types. 

51.3%

Regression 4

28.68 <0.001

Residual 109

a Predictors: the joint appears appropriate for the overall structure, the joint looks difficult to manufacture, the
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b Dependent variable: overall aesthetic preference.
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4.4. Variable Evaluation

The models were developed according to the types of timber joints (five in total),
and each model was composed of four visual appearance components. Each component
was evaluated to ascertain which of the variables contributed to the prediction of overall
aesthetic preference. Table 3 illustrates information about the independent variable and
how it affects the dependent variable.

Table 3. Coefficients (a) of aesthetic preference of timber joints.

Joint Visual Appearance B Beta Sig Part

1
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4.5. Significance

The following independent variables have a statistically significant impact on the
outcome variable (overall aesthetic preference) according to joint type:

Joint 1: The joint appears innovative
Joint 2: The joint appears innovative; the joint appears to be long-lasting
Joint 3: The joint appears innovative
Joint 4: The joint appears innovative; the joint appears functional
Joint 5: The joint appears innovative; the joint appears strong
It is evident from the above that “The joint appears innovative” has a statistically

significant impact (p < 0.001) on overall aesthetic preference for all joint types.

4.6. Unstandardised Coefficients

Unstandardised coefficients (B) indicate how much the dependent variable varies
with an independent variable when all other independent variables are held constant.
Since ‘The joint appears innovative’ is statistically significant across all joint types, we
look at its influence on overall aesthetic preference. Table 3 also indicates that if ‘The joint
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appears innovative’ index increases by a value of 1, we observe 0.347, 0.408, 0.347, 0.330,
and 0.483 units increase on the dependent variable for Joint 1 to 5, respectively. So, the
more a respondent perceives the timber joint to look innovative, the joint becomes more
aesthetically pleasing and is hence preferred. Clearly, the effect of this independent variable
is more pronounced on Joint 5. However, the ‘confidence interval’ for Joint 5 indicates
that there is a 95 percent chance that the actual value of the unstandardised coefficient is
between 0.291 and 0.675.

4.7. Standardised Coefficients

Table 3 illustrates the contribution of each independent variable included in the model
contributed to the prediction of the dependent variable. The beta value in this table is
the standardised coefficient. These values for each of the different variables have been
converted to the same scale for comparison. Therefore, the higher the beta value, the
stronger the unique contribution to explaining the dependent variable. For Joint 1, as seen
in Table 3, ‘The joint appears innovative’ had the largest beta coefficient of 0.39. Therefore,
‘The joint appears innovative’ caused the strongest unique contribution to explaining
‘Overall aesthetic preference’ when all other variables in the model were controlled. This
was followed by ‘The joint appears strong’ (0.21), ‘The joint appears long lasting’ (0.13), and
‘The joint appears functional’ (0.07) and made the least contribution to predicting overall
aesthetic preference. From Table 3, Joints 2, 3, and 5 can be explained in the same fashion
where ‘The joint appears innovative’ had the largest beta coefficient. However, for Joint 4,
we see that ‘The joint appears functional’ had the largest beta coefficient (0.39), followed by
‘The joint appears innovative’ (0.31).

Further potential information generated from Table 3 is the part correlation coefficient.
It shows how much of the total variance in the independent variable is uniquely explained
by that variable, and how much R square would drop if it was not included in the model.
For Joint 1, ‘The joint appears innovative’ had a part correlation value of 0.308. This value
was squared and multiplied by 100 to ascertain the percentage of variance [41]. The new
value came out as 9.48. This represented that the component uniquely explained 9.5% of
the variance in overall aesthetic preference (Table 4). Table 4 also explains which of the
variables included in the models contribute more to the prediction of overall aesthetic
preference for other joints. For example, ‘The joint appears innovative’ makes the strongest
unique contribution to explain the overall aesthetic preference for Joints 2, 3, and 5. It
explains 6.4%, 9.5%, and 11.1% of the variance in overall aesthetic preference for Joints 2,
3, and 5, respectively. Joint 4 illustrates a slightly different scenario. ‘The joint appears
functional’ makes the strongest unique contribution to explaining 5.6% of the variance
in overall aesthetic preference. However, ‘The joint appears innovative’ trailed by just
1%. ‘The joint appears strong’ explained variance in overall aesthetic preference for Joints
1, 3, and 5. However, Joint 5 (2.1%) was only statistically significant. The only other
statistically significant variable is ‘The joint appears to be long lasting’, which explained a
4.12% variance in overall aesthetic preference for Joint 2.

Table 3 also shows two exceptional cases where for Joint 2, a 1 unit increase in ‘The
joint appears strong’ is associated with a 0.078 unit decrease in ‘overall aesthetic preference’
and Joint 5, a 1 unit increase in ‘The joint appear long-lasting’ is associated with a 0.031
unit decrease in ‘overall aesthetic preference’. However, both cases were statistically
insignificant and omitted from further investigation.
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Table 4. Percentage of variance explained by visual appearance components in overall aesthetic
preference for the timber joints.

Joint Visual Appearance (Standardised Beta Coefficients)

1
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5. Discussion

In this study, we examined whether innovation plays a significant role in perceiving
the aesthetic preference of a product more than other visual appearances. Our findings
suggest several theoretical and practical implications.

5.1. Theoretical Implications
5.1.1. Innovation and Aesthetic Preference

The results section shows that the independent variable significantly predicts the
dependent variable (overall aesthetic preference). To further investigate whether a product’s
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aesthetic preference depends on its innovative appearance, we look at Table 4, which
shows which of the variables incorporated in the models contributes more to predicting
overall aesthetic preference. Except for Joint 4, innovation uniquely explained the highest
percentage of the variance in overall aesthetic preference. Although Joint 4 was a bit
exceptional, where ‘Functional’ took the lead, the difference was only by 1%.

We mentioned earlier reference [1] findings that a product’s visual properties are
vital in determining product preference. In an innovation, the first thing users notice is
the product’s visual appearance, i.e., aesthetics [43]. The effect of visual complexity was
examined in several early studies [44,45]. A medium level of complexity (which all stimuli
in this study fall into) was often preferable [27] due to the arousal potential resulting from
visual stimulation. Since innovative appearance is a visual property, we contend that
aesthetic preference depends on the innovative appearance of a product.

5.1.2. Innovation and Aesthetic Experience

The results section finds that ‘Joint appears innovative’ statistically impacts overall
aesthetic preference for all joint types. Let us explore respondents’ aesthetic experiences
when viewing the stimuli to record aesthetic preferences. Stimuli were shown chronologically.
Therefore, respondents observe Joint 1 first and Joint 5 last. From the literature, we know
that aesthetic experience occurs in response to a visual encounter with any type of object,
scene, or event [26]. Reference [46] pointed out that when a user sees a product, one of the
first responses is aesthetic perception, which is closely related to visual information. Hence,
reference [47] argues that overall, it significantly impacts the perception of a product. During
the observation, stimuli 1 appeared as something new for many respondents, and they rated
Joint 1 as significantly innovative. Having this experience when they observed stimuli 2,
which is almost similar to stimuli 1 except for the introduction of a small protrusion of
timber beam, they scored a little low on innovation. The introduction of capital and elaborate
rounded protrusion of stimuli 3 was a substantial departure from stimuli 2. As a result,
respondents rated it as significantly innovative (even higher than stimuli 1). Respondents
rated stimuli 4 low in terms of innovation due to the exact reason for stimuli 2. Stimuli 5 was
significantly different from previous stimuli. The timber column took the shape of the Greek
Corinthian order. As rated by the respondents, the flute on the shaft, volute, and acanthus
leaf on the capital made it the most innovative (Tables 3 and 4). According to reference [48], a
product’s outer form can affect customer perceptions in quite a few ways, (i) by accentuating or
concealing different factors of technology that are introduced by innovation, (ii) by providing
visual cues for product interpretation, and (iii) by triggering sensory experiences, which
influence cognition and emotion. Therefore, we argue that products perceived as innovative
provide observers with initial cues that trigger various cognitive and emotional responses that
underlie their assessment of aesthetic preference.

5.1.3. Aesthetics and functionality

Reference [8] pointed out that a product’s aesthetic value may relate to the pleasure
of seeing the product without considering utility. The finding is in accordance with refer-
ence [6], who mentioned that a user might prefer a product entirely based on its ‘look’ as
looking at something beautiful is satisfying. The functionality of Joint 4 uniquely explains
the highest percent of the variance. The result is different from other joints. Although
functionality reflects the users’ perceptions of a product’s ability to fulfil its purpose [49].
However, according to reference [50], aesthetics are significantly more important than
functionality for product appreciation and observation, which is also supported by refer-
ence [51], which argues that visual appeal is more important than functionality. Since the
variance difference between ‘innovation’ and ‘functional’ is only 1%, this deviation can be
ignored and will not impact the overall empirical premise of the study.
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5.2. Practical Implications

In practice, this can be used for designing and developing a new product that includes
products from the architectural and building industry, where innovativeness is considered
a condition for generating public preference that promotes product success. Notably,
the study consents to new thoughts and debates on how innovation should be defined,
evaluated, and construed, including product innovation’s role in professional practice and
design-related research areas.

6. Conclusions

The research presented throughout this paper revealed that a product’s innovativeness
strongly influences the visual appearance and aesthetic preference. The study also has
some strengths. First, our samples were randomly selected across all of Australia, ensuring
variability in the population. Second, our study investigated product innovation and
aesthetic preference from a psychological perspective rather than market and user research.
Third, our findings uniquely contribute to design research and design practice.

Reference [52] identified that there is a disconnect of belief on what is new and innova-
tive between marketers and users. There may be a number of factors for this disengagement
but what attracts a user to a new product is the visual aesthetic design [43]. Users increas-
ingly value the visual aesthetics of product design [53,54]; however, there have been small
attempts to ascertain how innovative visual aesthetics influence the perceptions of nov-
elty and product assessments [43]. The visual appearance is critical to the product’s user
response and success [3]. As we pointed out in the introduction section, that response to
design involves a full array of human responses as the design’s sensory aspect is congruent
with a product’s visual appearance [9]. As a result, the product’s visual appearance as
perceived by the users is characteristically based on users’ cognitive and affective responses.
The aesthetic properties of objects can activate a multifaceted combination of secondary
emotional and cognitive responses, which according to Csikszentmihalyi and Robinson [55]
(p. 18), is “the aesthetic experience”. So, a user may positively evaluate a product if product
innovation prompts a positive emotional response through its aesthetic properties.

The survey of 114 respondents revealed that the joints’ innovativeness explained
the highest percentage of variance in overall aesthetic preference. This displays that the
visual complexity and appeal (aesthetics) tend to be more important than a product’s
performance (functionality) upon first observation. Furthermore, the study shows a link
between cognitive and emotional responses in their assessment of aesthetic preference.
Therefore, we expect this study’s findings to offer new insight into the design process of
new product development, not only in the architectural and building industry, but in a
holistic context for architectural and product design in general.

7. Limitations and Future Research

This study highlights innovation as an important aspect of visual appearance to
determine aesthetic preference among respondents living in Australia; however, it has
several limitations which suggest useful guidance for future research. First, our study
design means causality cannot be concluded. There could be source bias as both exposure
and outcome measures are self-reported. We encourage future research to go further with
larger sample sizes and use control and experimental groups to reduce bias and further
extend our understanding. Second, the respondents could only respond to the selected
visual appearance questions. No open-ended questions were included to give respondents
an opportunity to include other aspects of their lives that contribute to aesthetic preference.
Thus, we invite studies examining whether other aspects of life (e.g., sociodemographic
characteristics) may influence aesthetic preference. Third, it is difficult to claim that the
study represented the complete breadth and all types of constructs and variables as a
predictor of aesthetic preference. Therefore, it is difficult to assess the generalisability of the
findings to projects other than those in the sample without the benefit of further research
that includes a comprehensive range of predictors of aesthetic preference.
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