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Abstract

This study aims firstly to determine the differences in effects between perceived usefulness and
ease of use, attitude, and behavioral intention towards a product. The focus will be on the use
of a technological attribute in product design in the frame of the technology acceptance model.
Secondly, this study aims to examine whether or not these effects differ according to product
type. Four different questionnaire forms were designed using the scenario technique and
experimental design. The research data were collected from 504 people by a face-to-face survey
method. The data were subjected to MANOVA and Multiple Group Structural Equation
Modeling. As a result of this research, it was found that the effects among the variables within
the technology acceptance model were significant. When the obtained model is evaluated
according to the product design and product type, it is concluded that the model differs in the
case of using a technological attribute in product design, but does not differ according to product
type, and the model was valid for all product types.
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Urin Tasarimindaki Teknolojik Ozelliklere Yonelik Tuketici Tepkileri: Bir
Teknoloji Kabul Modeli Perspektifi

Ozet

Bu calismanin amaci, iirlin tasariminda teknolojik 6zellik kullaniminin teknoloji kabul modeli
cergevesinde lirtiniin algilanan faydasi, Uriintin algilanan kullanim kolaylig, iiriine yonelik
tutum ve davranigsal niyet arasindaki etkilerde olusturdugu farkliliklarin belirlenmesidir.
Ayrica bu etkilerin {irliniin begenmeli ve 06zellikli {irlin olma durumuna gore farklilasip
farklilagsmadiginin belirlenmesi de arastirmanin amaclar1 arasinda yer almaktadir. Deneysel
tasarim yontemiyle senaryo tekniginden yararlanilarak dort farkli anket formu olusturulmustur.
Yiiz ylize anket metoduyla 504 kisiden toplanan veriler MANOVA analizi ve Coklu Grup
Yapisal Esitlik Modeli ile test edilmistir. Arastirma sonucunda teknoloji kabul modeli
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kapsamindaki degiskenler arasindaki etkilerin anlamli oldugu bulunmustur. Elde edilen
modelin iirlin tasarimina ve {rinln tiirine gore degisiklik gosterip gostermedigi
degerlendirildiginde ise iirlin tasarimi agisindan modelin farklilagtigi ancak {iriin tiiriine gore
farklilik gostermedigi ve modelin tiim irlin tiirleri i¢cin gegerliligini korudugu sonucuna
ulasilmistir.

Anahtar Kelimeler: Uriin Tasarimi, Teknolojik Ozellik, Teknoloji Kabul Modeli, Yapisal Esitlik Modellemesi,
Deney Tasarimi
JEL Smmiflandirmasi: M31

with its appearance and design. Recently, the importance of product design has
increased, and since the 1930s, product design has been used in a more creative and
strategic way to take advantage of the global market (Berkowitz, 1987; Nussbaum, 1988).

The product, which is one of the elements of the marketing mix, comes to the forefront

In order to maintain a competitive advantage for potential new designs, companies
allocate resources and adapt a series of methods in highly competitive industrial environment
(Unger and Eppinger, 2011). Evaluation of design concepts is the first and the most critical
stage of the product development process, and a wrong design at this stage may lead to product
redesign or remanufacturing (Okudan and Tauhid, 2008). Product design is important because
it is one of the first criteria that consumers take into consideration during the evaluation of the
product. Besides the functional benefit, the visual appeal of the product is becoming more
important for consumers since these designs have started to differentiate in a wide range.
Products give messages in terms of quality, ease of use, or benefit from their appearance and
motivate consumers to use and exhibit them.

As technological developments penetrate social life with increasing speed, they have
affected consumers and changed their consuming habits. These technological innovations also
play a role in new product development in order to gain a competitive advantage and stand out
in terms of both functionality and product design. Technological design, in terms of new
product development, describes how different technological attributes interact to generate the
product’s functions (Henderson and Clark, 1990). According to Petkova and Rindova (2006),
because consumers respond cognitively and emotionally to the aesthetic and symbolic features
of a product, a product’s form may have effects on consumers' value of product innovation
perceptions.

The new forms of electronic products with technological attributes are one of the methods
used by companies that are in intense competition to gain an advantage. It is seen that such
products with high technology attributes increase visual appeal, and therefore, influence
consumer responses (Lee et al., 2011). However, electronic products range from personal
products to durable goods, and even to industrial products. We consider those customer
responses to electronic product designs supported by technological attributes that will be
different in such product types. Some consumers evaluate product functionalities differently
and have different behavioral and attitudinal reactions (Ko et al., 2008). Technological
attributes added to the products may have different effects depending on the type and usage
area of the electronic product.

The current study aims to determine whether two different versions of the same product,
with or without technological attributes, affect attitude and behavioral intentions on perceived
usefulness and ease of use. Although there are rich resources on product design in the current
literature, we believe there is a gap on the subject of perception differences created by the
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inclusion of technological attributes in product designs. If the design preferences between long
term household products such as durable goods and relatively short-lived products vary
(Creusen etal., 2010), it is worthwhile to find out the perceptional differences on such different
types of products. In this study, which uses the Technology Acceptance Model as the main
theory, durable household products were chosen as a product type, and these products were
divided into two groups: shopping and specialty products. The extent to which the design
perceptions of each product, with simple and technological attributes added, affect consumer
attitudes and behavioral intentions in terms of perceived benefit and ease of use were measured.

Conceptual Framework
Product Design

In both professional and academic literature, the terms “design”, “product design”, “product
design and development” and “industrial design” often mean the same or are equivalent (Mutlu
and Er, 2003). The design has been considered as the most essential characteristic of the product
(Bloch, 1995). As Walsh et al. (1988) indicated, with developments over time, the design
creates a “strategy” for market success by increasing the quality of a product. Also, product
design has been generally conceptualized as industrial design focusing on the shape and as
technical design focusing the function of the product (Luchs and Swan, 2011; Unger and
Eppinger, 2011). Although there is no consensus or common definition in the literature about
the concept of product design, there are various approaches to this subject (Luchs and Swan,
2011). Er (1997), describes the product design as a strategic process that includes the
information on how to embody and position the product in the market and imply essential
“why” and “how” questions related to the particular product. The literature on product design
includes such studies which focus solely on the shape (Bloch, 1995) or functionality (Kohli and
Krishnamurti, 1987) of products. In the meantime, Luchs and Swan (2011) suggest that an
integrated application is required for firm strategy and product success in the market. Verganti
(2008) claims the design is related to the meanings that consumers place on products, and that
these meanings express the symbolic and emotional value of products. Moreover, he argues that
functionality focuses on satisfying the utilitarian needs of consumers while product meanings
transmitted by product design were intended to meet emotional and sociocultural needs. In
another study, where product design was discussed at three levels such as prototype, new and
futuristic, it was found that there is no significant relationship between the innovation level in
product design and emotional experiences, but there was a significant relationship between
product design and cognitive evaluation (Giimiis and Gegez, 2020). The current tendency
toward product design focuses on the consumer’s making sense of the product rather than its
functionality. According to this tendency, the needs and preferences of consumers are
considered as primary concerns in product development in a highly competitive market
(Krippendorff, 1989).

The Use of Technological Attributes in Product Design

Product innovation describes the changes in product features based on a modification in
underlying technologies (Chandy and Tellis, 2000). The use of technology in product design
also varies according to the speed of emerging technologies, and this change is categorized into
two different levels; incremental and radical changes (Anderson and Tushman, 1990).
Incremental changes can be described as small innovations which are still related to the current
technological background, while drastic changes correspond to dramatic changes where
technological fundamentals shift away (Benner and Tushman, 2003). Incremental innovations
include a low level of technological change in product design, usually perceived well by
consumers and they can adapt the new product easily. Since the changes in the product are
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limited, the new scheme of the product is consistent and easy to understand compared with the
old one (Mandler, 1982). Another reason for the success of adaptation to incremental
technological changes is the low degree of effort required. But Rindova and Petkova (2007)
claim that because the familiarity and predictability of incremental changes trigger low-
intensity positive emotions, its perceived value is believed to be limited. Meanwhile, since
radical innovations create significant changes in the underlying technology of the product, it
causes severe incongruity (Henderson and Clark, 1990). As the discrepancy generated by
product innovation increases, the uncertainty about the potential impacts of the products, and
the difficulty of understanding the potential value of the products will increase. But at the same
time, this same uncertainty may likely cause more intense emotional reactions in consumers
(Rindova and Petkova, 2007). To overcome this problem, the incongruity must be transformed
into positive emotions by explaining the radical innovations to the customers in an effective
way (Mugge and Dahl, 2013).

Consumers now consider features such as ease of use, functionality, affordability,
attractiveness, recyclability, and safety as a standard, and expect more from a product
(Demirbilek and Sener, 2003). Correspondingly, product design trends that inspire consumers
and help evoke various emotions start to emerge (Alessi, 2000; Jensen, 1999). Product designs
with a technological attribute are one of these trends. In Sadik-Rozsnyai and Bertrandias’
(2019) study, consumers with a high degree of social innovativeness are willing to pay a price
premium when they perceive value from a new technological attribute. According to the study,
socially innovative consumers interpret a technological attribute in product design as an
opportunity to differentiate themselves from others. As consumers' relationship with technology
evolves, such product designs have started to increase what is essential in this matter to
determine to what degree of use of the technological attribute will affect consumer perceptions
in a positive way and whether this effect is stable across specific product types.

Technology Acceptance Model

The Technology Acceptance Model (hereafter TAM) (Davis, 1989), a widely used model in the
management of information systems, is an adaptation of the theory of justified action (Fishbein
and Ajzen, 1975). TAM aims to provide a fundamental explanation of the determinants of
technology adoption for the behavior of users in a broad range of technology innovations (Davis
et al., 1989).

TAM explains theoretically that a person's behavioral intention to adopt a particular
technology is determined by a person's attitude towards using the technology, and it argues that
attitude is explained with perceived usefulness and perceived ease of use.

Perceived Usefulness: Perceived usefulness is defined as the degree of usefulness that
an individual's use of a particular system contributes to business performance (Davis, 1989). It
is seen that the perceived usefulness by individuals in the adaptation process they experience
when they encounter a new technology plays a significant role in the effect on this adaptation.
According to TAM, individuals’ perceived usefulness of a new technology will have a direct
effect on their attitudes towards that technology and later on their behavioral intentions to use
that system.

Perceived usefulness appears to be an essential variable in studies investigating the
adaptation of many systems using new technologies. It has been observed that perceived
usefulness has a positive effect on behavioral intention in consumers’ adaptation to smartphone
use (Ozbek et al., 2014; Park and Chen, 2007). In the study, where values perceived by
consumers from wearable technologies are measured, it is seen that the perceived enjoyment
by real customers has a more explanatory role in the effect on perceived value compared to
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perceived usefulness, and that the benefit perceived by potential customers is a more powerful
factor on perceived value than perceived enjoyment (Yang et al., 2016).

Perceived Ease of Use: Perceived ease of use is the degree of individuals’ adaptation to
a system without effort (Davis, 1989). According to TAM, perceived ease of use has both a
direct and indirect impact on consumers' intention to use a new system (Venkatesh, 1999).
Because when individuals come across a new system, their adaptation to the use of this system
effectively depends on their degree of learning. If the system is easy to learn and use, the
adaptation of individuals to that system will be easier. Thus, the benefit perceived by individuals
about a new system will be affected by the ease of using that system, and when all things are
equal, the ease of using a system will increase the benefit from that system (Venkatesh and
Davis, 2000).

Attitude: Attitude refers to the tendency of a person to react positively or negatively to
an object, person, or event (islamoglu and Altunisik, 2013). When TAM is considered, it is
explained that the utilitarian and hedonic sides of consumer experiences affect attitudes towards
the product and attitudes are an important variable on behavioral intention (Davis et al., 1992).
According to the purpose-directed behavior model, what affects these attitudes of individuals
is their beliefs. Attitude is influenced by the diversity of these beliefs and affects individuals'
orientation to behavior (Hill etal., 1977). If the general attitudes of individuals towards products
develop positively, as the probability of this attitude to turn into behavior will increase, it is
thought that attitudes towards different product models will be a significant factor in the
adaptation process to these products.

Behavioral Intention: The willingness of people to use a particular service or system is
defined as behavioral intention (Davis, 1989). While consumers' intentions towards behavior
are seen as the last point in the adaptation process to a new system, the factors that push people
to behavior can be defined as internal and external. Although perceptions of benefit and ease of
use regarding the system are thought to be factors affecting intention, the characteristics,
interest levels, and social characteristics of consumers, which generally affect the adaptation
process, also play an important role. In individuals' adaptation to a technological product, the
product's various characteristics as well as perceptions of the products’ performance risk and
economic risk may affect their intentions for use (Yang et al., 2016).

Literature Review and Research Hypothesis Development

The product, which is one of the marketing mix elements, can be defined as a collection of
physical, service and symbolic qualities that provide satisfaction or usefulness to a user or buyer
(Mugge and Dahl, 2013). Designing a new product is based on a problem-solving approach to
improve end-users’ quality of life and interaction with the environment. This problem solving
is related to visualization and solution of the needs of the user (Talke et al., 2009).

Before judging the competitive innovation of a product based on the functionality,
primarily the fact that the consumers meet with the visual appearance of the product strengthens
the relationship between product innovation and visual design (Radford and Bloch, 2011). Since
the physical performance of the product emerges after the visual encounter with the product,
the design of the product gains meaning with its ability to transmit the product features (Hauser
et al., 2006). The robust and strong appearance of durable goods is exemplified through the
shape of a sailboat, which transmits speed and agility; or a new toy design, which points to its
entertainment potential. However, the critical initial evaluation of innovation is expected to stop
in visual design rather than enhanced functionality (Hollins and Pugh, 1990).

The present study has reexamined the following studies conducted in national and
international literature within the scope of TAM; consumer reactions to product design in
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general, the way that design elements affect consumer perceptions, the effect on price
sensitivity, and the attitudes and behaviors of consumers (Creusen et al., 2010; Crilly et al.,
2004; Mugge and Dahl, 2013; Mumcu and Kimzan, 2015; Mutlu and Er, 2003; Nanda et al.,
2008; Radford and Bloch, 2011; Tzou and Lu, 2009). It is seen that the visual design of the
product has an essential and significant role in successful marketing studies, and “design” is a
tool to reach competitive strategies in the marketing literature (Mutlu and Er, 2003; Veryzer,
1993). Porter (1980) defines common competition strategy types as “price”, “focus” and
“differentiation”; also in a competitive strategy based on “differentiation, “design” has been
expressed as a strategic tool for product positioning for the targeted market segment (Mutlu and
Er, 2003). “Design” offers differences in quality, durability, ease of use, appeal, and price that
provides a competitive advantage to the product (Porter, 1980). Also, customer demand may
have increased by changing the appearance or style of the products (Schmitt and Simonson,
1997). Besides, the significance of visual features and design of products for the emotional
attachment of users have been highlighted in many studies about consumer acceptance of
consumer electronics products (Cyr et al., 2006; Hsiao, 2013; Nanda et al., 2008). In Nanda et
al. 's (2008) sample studies composed of users of mobile phones, it is concluded that the
emotional reactions and preferences of the users were influenced by the aesthetic design of a
mobile phone. It was conducted from a study that while evaluating the product designs of
consumers, even though they did not know the characteristics of the design, changes in the
product visual appearance affected consumers' perceptions (Moreau et al., 2001), and
consumers had a more positive attitude towards products that exhibit more moderate and
appropriate changes in visual design innovations (Goldenberg et al.,1999; Moreau et al., 2001,
Rindova and Petkova, 2007). In another study, it was seen that consumers had more effective
product and aesthetic expectations in the innovations in high-quality products (Arora and Arora,
2017). Talke et al. (2009), on the other hand, examined the effect of innovation and
technological attributes on product performance in product design and concluded that sales
performance was positively affected.

The marketing literature emphasizes that the appearance of a product affects not only the
visual quality of design but also the perceived functional and ergonomic value of the product
(Bloch, 1995; Creusen and Schoormans, 2005; Veryzer, 1993). Also, besides affecting aesthetic
preferences, the visual design provides information about the ease of use, functionality, and
quality perception (Veryzer and Hutchinson, 1998). In studies related to the complex and simple
design of the product, a complex design has been found to adversely affect consumers'
perception of ease of use (Cyr et al., 2006). Creusen and Schoormans (2005) investigated
whether the preferred level of visual design principles depends on the type of product value,
aesthetic value, functionality, quality (functional value), and ease of use. As a result of the
study, it has been found that the products with low visual complexity affect the perception of
product value, aesthetics, functionality, quality, and ease of use.

Davis (1985) stated that design features directly affect perceived usefulness and perceived
ease of use in the context of TAM he has developed. He also stated that design features do not
have a direct effect on attitudes and behaviors, but that design features indirectly affect attitudes
and behaviors through perceived usefulness and perceived ease of use. In the Van der Heijden's
(2003) study, which aims to explain individual acceptance of websites and use of websites
within the scope of perceived visual attractiveness by using TAM (perceived usefulness,
perceived ease of use, attitude), it has been concluded that perceived ease of use and perceived
usefulness affect attitudes as a result of visual design aesthetics.

While perceived ease of use is defined as the degree to which a person believes that using
a certain system does not require effort (Kulviwat et al., 2007), it is stated in TAM that
behavioral intention is determined by individual attitude and this attitude is determined by
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perceived usefulness and perceived ease of use (Dabholkar and Bagozzi, 2002; Dauvis et al.,
1989; Gentry and Calantone, 2002; Venkatesh, 1999). Considering the specificity of this
research, it is thought that consumers' perceptions of ease of use, attitudes, and usage intention
of products designed with technological attributes will have a positive effect. Considering that
these attributes are intended to make consumers’ daily use of products more practical, the ease
of use perceptions are expected to have a positive effect on this process. Thus, the research
hypotheses were developed as follows:

Hia: The effect of consumers' perceived usefulness from a product on their attitudes
toward the product differs according to product design.

Hib: The effect of consumers' perceived usefulness from a product on their attitudes
toward the product differs according to product type.

Hoa: The effect of consumers’ perceived ease of use from a product on their attitudes
toward the product differs according to product design.

Hab: The effect of consumers’ perceived ease of use from a product on their attitudes
toward the product differs according to product type.

Perceived usefulness includes beliefs that individuals can see what is important in
determining what is important when they want or refuse to use a technological product, and
what kind of usefulness they will see when using an existing product, so that they can get help
from the relevant product in order to do better in carrying out their business and activities
(Davis, 1989). In TAM, while individuals generally use technological products, they believe
that their performance will increase (Yicel and Gilbahar, 2013), and the easier it is to use the
technology, the more positive the attitude and intention to use the technology is stated (Davis
et al., 1989). In the studies conducted within the framework of TAM, the positive relationship
between perceived usefulness and ease of use was supported (Childers et al., 2001; Lin et al.,
2007; Venkatesh, 1999). In a study conducted on the use of a website, it was found that the
easier the learning, using, or navigating, the easier it was to perceive a business/brand compared
to its competitors and the higher the perception of the usefulness of the user (Lavie and
Tractinsky, 2004).

In the context of this study, perceived usefulness can be defined as the degree to which
individuals believe that the technological attribute used in products in the use of durable
consumer goods will facilitate individuals to perform their jobs. The effect of perceived
usefulness on acceptance and intention to adopt has been confirmed by many studies in this
field (Davis, 1989; Kim et al., 2015; Wang et al., 2014; Venkatesh and Davis, 2000). Thus, the
research hypothesis was developed as follows:

Hsa: The effect of consumers' perceived ease of use from a product on their perceived
usefulness toward the product differs according to product design.

Hap: The effect of consumers' perceived ease of use from a product on their perceived
usefulness toward the product differs according to product type.

Attitude is defined as a positive or negative evaluation response to something or someone.
(Davis, 1989). An attitude towards a behavior indicates which person evaluates his / her
behavior negatively or positively. According to Davis's research (1989), consumer's intention
to use an information system affects attitudes towards usage behavior. As a result of the studies
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conducted, it was seen that when an individual had a positive attitude, the purchase intention
was converted into behavior. In addition to these studies, it has been stated that product design
features do not have a direct effect on attitudes and behaviors, but design features indirectly
affect attitudes and behaviors through perceived usefulness and perceived ease of use (Davis,
1989).
Haa: The effect of consumers' attitudes toward a product on their behavioral intentions
towards product differs according to product design.

Hap: The effect of consumers' attitudes toward a product on their behavioral intentions
towards product differs according to product type.

Method

This study aims to determine the differences in effects between perceived usefulness, perceived
ease of use, attitude towards products, and behavioral intention, which have been constituted
by the use of technological attributes in product design in the frame of TAM. Another aim of
this study is to examine whether these effects differ according to product type or not.

Figure 1 Research Model

Product Design Perceived Usefulness
* Simple Design
* Design Supported by

Technological Attribute

Product Type
* Shopping Product
* Specialty Product

Perceived Ease of Use

1
1

1

1

1

1

1

1

1

Attitude Towards . . !
7107 1

Product —m—- Behavioral Intention !
1

1

1

1

1

1

1

1

1

1

The items were rated on 5 points interval scale ranged from 1 (strongly disagree) to 5
(strongly agree). The Perceived usefulness variable was measured with six items that were
adapted from Davis (1985). Perceived ease of use variable was measured with seven items that
were adapted from Davis (1985). Attitude towards product variable was measured with four
items that were adapted from Ajzen et al. (2004). Behavioral intention variable was measured
with six items that were adapted from Dodds et al. (1991).

Experimental Design of the Study

This study examines the causality between the variables by adopting the experimental design
approach (Hair et al., 2010; Malhotra, 2010). According to that, a research design was formed
using the scenario technique and between-subjects design to reach research objectives. Product
design and product type variables were identified as experiment variables in this study. With
regard to these variables, four different experimental groups were constituted to evaluate
experiment variables’ effects. This study was based on a 2 (Product Design: Simple Design vs.
Design Supported by Technological Attribute) x 2 (Product Type: Shopping Product vs.
Specialty Product) factorial between-subject design.
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Figure 2 Product images that have been encountered by the participants assigned to
experimental groups

A B

The panels showing the time and temperature were used to create the design supported
by technological attribute in the product design variable, which is one of the experiment
variables for the products. The panels are as shown in Figure 3.

Figure 3 The Panel Used to Create the Design Supported by Technological Attribute

Refrigerator Kettle

The measurement performed according to the between-subject design is a post-test
without a control group depending upon scenarios.

In the preparation process of the scenarios for the products, the product features were
searched from open sources on the internet and the recommendations of the users of the
products in various forums were examined, and the factors which consumers take into
consideration when purchasing the products within the scope of the research were determined.

Selection of the Product Type

Products are classified based on durability (durable, nondurable), tangibility, and use of the
consumer (convenience, shopping, specialty) (Kotler and Keller, 2012). Depending on this
classification, durable consumer products and shopping and specialty products were included
in the scope of the research. According to the objective of the study, to create the design
supported with a technological attribute, the product types were selected on which a
technological attribute could be placed. Durable consumer goods are defined as tangible goods
that can be used for a long time and not intended for single-use (Kotler and Keller, 2012).
Convenience product type was not included in the study due to its low consumer involvement
level and high purchasing frequency (Kavak and Sigindi, 2012). Instead, shopping and specialty
product types were included because of their low purchasing frequency and higher consumer
involvement level characteristics (Kavak and S1gind1, 2012), which are compatible with durable
consumer products.

According to the research model, it is expected that the interactions between the perceived
usefulness, perceived ease of use, attitude towards product, and behavioral intentions of
individuals regarding products will differ according to their simple design or design supported
by a technological attribute. In order to examine these differences accurately, two products were
identified as a refrigerator and kettle to represent specialty and shopping product types. When
determining these products, durable consumer product groups suitable for household
consumption were examined.
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Durable consumer goods suitable for household consumption are classified under three
categories as large household appliances, small household appliances, and consumer
electronics. The large household appliance sector is one of the leading sectors of Turkey's
economy with its high added value, substantial export volumes, competitiveness, and highly
recognized brands (TSKB, 2018). At the end of 2017, the production of large household
appliances increased by 9% compared to the previous year and reached its historical peak.
(TSKB, 2018). When the production amounts of the large household appliance sector are
analyzed by product groups, washing machines and refrigerators are the product groups with
the highest number of production (TSKB, 2018). In 2016, the small household appliance sector
grew by 5% and reached a turnover of about 61 billion dollars. While various dynamics had a
role in the 2016 sales performances in the advancement of technology and small household
appliance sectors, innovative goods contributed to growth by supporting the sectors (GfK,
2017). Besides the fact that durable consumer goods groups suitable for household consumption
are so important, it has found from the consumer's perspective that consumers not only buy
such products because of the functional properties but also with the expectation of matching
those products to the general concept of the kitchen. Because, in recent years, the kitchen has
become like a living room where entertaining guests and socializing takes place, consumers
have seen such products like refrigerator, oven, dishwasher, and kettle as a part of the kitchen.
For this reason, the scope of the research is identified as durable consumer goods suitable for
household consumption, and these products have been separated into specialty and shopping
product groups.

Sampling and Data Collection Process

The population of the study consists of 25-64-year-old female consumers living in Istanbul who
have bought at least one refrigerator or kettle in the last five years. Both academic studies and
sector reports have shown that female consumers have an active role primarily in the food and
cleaning categories and after these categories in the large household appliances and furniture
sector (Kitap¢1 and Dortyol, 2009; Levy and Lee, 2002). Similarly, according to Ozbek and
Kog’s (2009) study, women play a primary role in purchasing decisions about cleaning and
kitchen products, carpets, and furniture. In another study, men play an important role in matters
that influence the ultimate purchase decision such as the time of purchase or budget adjustment.
It has been observed that women play an influential role in decisions such as the color or type
of product to buy (Nanda et al. 2006). According to the literature and because the product types
identified within the scope of the research as durable consumer products suitable for household
consumption and the density of the end-users of these products consist of female consumers,
the scope of the research is limited to female consumers. Also, considering that the average age
at first marriage was 24.8 for women in 2018 (TUIK, 2018) and that the elderly population has
defined by the OECD as 65 years and over, it is deemed suitable to limit the population to 25-
64 age range.

In the study, it has been considered that access to the whole population cannot be possible
due to the scattered structure, size, number of the population and the time, and financial
constraints. In such cases where performing the full census is not possible, the sampling method
is preferred to estimate the population (Malhotra, 2010). Consequently, the convenience
sampling method was used in this study.

The sample size formula was used to calculate the appropriate number of samples for the
study (Malhotra, 2010). The sample size has been determined as 504 by assigning 126
participants with similar socio-demographic characteristics to each experimental group, which
has been planned according to the 2x2 between-subject design. The data were collected between
May-June 2019, using face-to-face survey method. This method was preferred because this
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makes it possible to identify the participants’ suitability to the experimental structure of the
study and to control the involvement process of the participants.

Manipulation Check

Two questions have been addressed to the research participants to determine their awareness
about the manipulations. For the product design's manipulation check: (Qq): "Is there any
technological panel on the surface of the product in the image?". And for the product type's
manipulation check: (Q2): "Does the product in the image cost a significant amount of money
compared to other products in the durable consumer goods suitable for household consumption
category?" questions have asked. In this study, durable consumer goods suitable for household
consumption products have been separated into specialty and shopping product groups. Product
classifications depend on the buyer’s evaluation of price (Murphy and Enis, 1986). Specialty
products are defined as products with high prices compared to others (Murphy and Enis, 1986);
consumers are also willing to make special purchasing effort for them (Holton, 1958; Kotler
and Armstrong, 2012; Luck, 1959). According to the literature, monetary value was used as a
criterion for the specialty product type that differentiates it from shopping products.

Answers given by the participants in different experimental groups (A1.2,3.4) are shown in
Table 1. According to the results, the use of the design supported by a technological attribute
has been identified correctly by 98.8% of the participants, simple design has been identified
correctly by 88.9%, specialty product has been identified correctly by 95.2%, and shopping
product has been identified correctly by 82.9%. According to the results, it has been determined
that the manipulation is valid.

Table1 Manipulation Check

Product Design (ni=252)
Q1: Design Supported by Q1: Simple Design
Technological Attribute
n % n %
A (Yes) Design Supported by 249 98.80% 28 11.10%
Technological Attribute
Az: (No) Simple Design 3 1.20% 224 88.90%
Product Type (nj=252)
Q2. Specialty Product Q2: Shopping Product
n % n %
Agz: (Yes) Specialty Product 240 95.20% 43 17.06%
A4z (No) Shopping Product 12 4.80% 209 82.94%

Analysis and Findings

Demographic characteristics, the similarity of the experimental groups, and the validity and
reliability of the research scales have been evaluated before testing the research hypotheses.

While assigning the participants to four different experimental groups that were designed
based on the experimental structure of the research, creating a homogenous structure without
intergroup differences was aimed. The chi-square test was applied to the data obtained to
evaluate whether the structure was similar in terms of demographic characteristics of the
experimental groups as designed. According to the results, it has been found that there is no
statistically significant difference between experimental groups in terms of research
participants’ ages, marital status, educational status, occupations, and monthly household
incomes. /2 age = 9.569, p = .387; y* marital status= 1.393, p = .707; x* educational status =
10.097, p = .814; »* occupation = 20.355, p =.313; *> monthly household income = 16.663, p
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= .339]. Therefore, it is evaluated that there is no difference between the experimental groups
as designed previously and experimental groups are equivalent to each other. Besides, only
women have been included in the research to ensure that the participants' level of product
involvement is similar to the research products.

Table 2 Demographic Characteristics and Distributions in the Experimental Groups
Variable Total Experimental Group Similarity Analysis of
(n=504) (ni=126) the Experimental
Groups
n % A B C D P df p
Age 9.569 9 .387
25-34 150 | 29.8 35 34 | 41 40
35-44 143 | 284 38 34 | 37 34
45-54 127 | 25.2 33 35| 35 24
55-64 84 16.7 20 23 | 13 28
Marital Status 1.393 3 707
Single 137 | 27.2 37 33| 30 37
Married 367 | 72.8 89 93 | 96 89
Educational Status 10.097 15| .814
Elementary School 108 21.4 21 30 26 31
Secondary School 60 11.9 17 17 13 13
High School 147 29.2 33 34 43 37
Associate Degree 47 9.3 12 11 14 10
Undergraduate 121 | 24.0 38 28 27 28
Postgraduate 21 4.2 5 6 3 7
Occupation 20.355 18 | .313
Private Sector Employee 140 | 27.8 40 32 35 33
Public Sector Employee 62 12.3 13 19 12 18
Self -Employed 30 6.0 11 8 8 3
Retired 25 5.0 6 5 3 11
Housewife 198 | 39.3 45 54 51 48
Student 25 5.0 8 3 8 6
Other 24 4.0 3 5 9 7
Monthly Household Income 16.663 15 | .339
2000 £ and less 65 12.9 21 15 7 22
2001-4000 & 201 | 39.9 46 48 | 58 49
4001-6000 & 138 | 274 33 35| 41 29
6001-8000 & 45 8.9 12 13 9 11
8001-10000 & 25 5.0 8 5 4 8
10001 & or above 30 6.0 6 10 7 7

To determine whether the technological attributes make sense to the consumer or not, the
following questions have been asked to the participants: (Qs) Do you think that use of
technological attributes in refrigerator/kettle design will benefit you? (Qs) Is the use of
technological attributes in refrigerator/kettle design important in your purchasing decision?
(Qs) How important is the use of technological attributes in refrigerator/kettle design for you?
These questions were directed to the participants after completing the questionnaire to prevent
response bias. The questions were rated on an interval scale ranged from 1 to 5. The percentage
of participants who scored the scale midpoint and above are 85.3%, 78.5%, and 80.6%,
respectively. It has been concluded that technological attributes in product design make sense
for a considerable majority of the participants.

Validity and Reliability Analyses

To test the validity and reliability of the research scales, exploratory factor analysis has been
applied, and Cronbach's Alpha coefficient was calculated. “BI2” coded item was excluded from
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the analysis due to its low factor load and negative effect on the reliability level. Factor
structures, percentage of explained variance and Cronbach's Alpha coefficients obtained as a
result of the analyses are given in Table 3. Accordingly, it has found that the percentage of
explained variances of the research variables were above acceptable values (.60 and above) and
their structures were consistent with the literature. Also, it has seen that the variables have high-
reliability values.

Table 3 Results of the Validity and Reliability Analyses

Code | Item Factor Percentage | Cronbach's
Loadings | of Alpha
explained
variance

Perceived Usefulness 65.11 % .892
PU3 | Using this product enhances my performance in the 879

kitchen.
PU2 | Using this product allows me to do my kitchen work .856

more quickly.
PU6 | Using this product makes my kitchen work easier. .826
PU4 | Using this product enhances my productivity. 778
PU5 | Using this product improves my efficiency in the 157

kitchen.
PU1 | I find this product useful for my life in general. 735
Perceived Ease of Use 65.55 % .907
PEUS | The use of this product is understandable. .907
PEU4 | The use of this product is clear. .902
PEUG6 | The use of this product is easy. 902
PEU3 | Using this product will not require much mental effort. .815
PEU1 | Itis easy for me to learn how to use this product. .802
PEU7 | By purchasing this product. it will be easy to do what | .651

want to do.
PEU2 | By using this product. I can simply do what | want to .638

do.
Attitude Towards the Product 76.82 % .898
ATP3 | Itis sensible to use this product. .907
ATP4 | Itis pleasurable to use this product. .873
ATP2 | Itis important to use this product. .863
ATP1 | Itisagood idea to use this product. .861
Behavioral Intention 69.78 % .891
BI6 I want to buy this product. .867
Bl4 | have a desire to buy this product. .863
BI3 Most probably I will buy this product. .851
BI5 If | were to buy a product. | would most probably buy .823

this product in the image.
BI1 There is a possibility that | purchase this product. .769

* "Product"” refers to a refrigerator or kettle that differ according to the experimental groups.

MANOVA Analysis

MANOVA analysis was conducted to test whether the effect of perceived usefulness and
perceived ease of use on the attitude towards product and behavioral intention differ or not
according to the use of simple design or design supported by technological attribute in the
product. Besides, MANOVA analysis is also performed to test whether these effects differ
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according to the type of product (specialty or shopping). Analysis results are shown in Table 4.
According to the results, it has been found that the effects of experiment variables (product
design and product type) on research variables are statistically significant (p<.05). However,
the interaction between these two experiment variables does not have a statistically significant
effect on the research variables (p>.05).

When the evaluation of whether the differences of each dependent variable constituted by
the statistically significant effects are significant or not, it was found that the product design
has statistically significant differences in perceived usefulness (F1(1, 500)= 5.425), attitude
towards product (F3(1, 500)= 3.935) and behavioral intention (F4(1, 500)= 13.092). Besides,
the product type has statistically significant differences in perceived usefulness (F1(1, 500)=
12.458), perceived ease of use (F2(1, 500)= 4.899) and behavioral intention (F4(1, 500)=
5.348).

When the results of the MANOVA analysis is examined, for the product design variable
(simple design vs. design supported by technological attribute), there are statistically significant
differences in the means for perceived usefulness (F1(1, 500)=5.425), attitude towards product
(F3(1, 500)=3.935) and behavioral intention (F4(1,500)=13.092). Besides, for the product type
variable (shopping product vs. specialty product) there are statistically significant differences
in the means for perceived usefulness (F1(1,500)=12.458), perceived ease of use
(F2(1,500)=4.899) and behavioral intention (F4(1,500)=5.348).

Table 4 MANOVA Analysis Results
Multivariate Tests Tests of Between-Subjects Effects

Effects Wilks' A F (4, 497) PU PEU ATP BI

F1 (1, 500) | F2(1, 500) F3(1, 500) | F4(1, 500)
Simple Main-Effects
Product Design (PD) 972 3.634* 5.425* 1.364 3.935* 13.092*
Product Type (PT) 931 9.190* 12.458* 4.899* 370 5.348*
Interaction Effects
PD x PT 997 347 416 .042 762 .003

Figure 4 and Figure 5 show statistically significant differences in the means for the
dependent variables between groups of the product design and the product type variables as a
result of the MANOVA analysis.

Figure 4 Variation of the Means of Dependent Variables According to Product Design

Perceived Usefulness

Design Supported by

Simple Design
Technological Attribute
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According to the means for perceived usefulness (Xdesign supported by tech.=3.91; Xsimple
design:3.74), attitUde tOW&I’dS pI‘OdUCt (Xdesign supported by tech,:3.94; Xsimple design:3.79) and
behavioral intention (Xdesign supported by tech. =3.56; Xsimple design =3.30), the group that encountered
the product image and scenario with the design supported by technological attributes had a
higher value than the group that encountered the product image and scenario with simple
design.

Figure 5 Variation of the Means of Dependent Variables According to Product Type
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According to the means for perceived usefulness (Xshopping=3.96; Xspeciaiy=3.70),
perceived ease of use (Xshopping=4.22; Xspecialy=4.07), and behavioral intention (Xshopping=3.51;
Xspecialty=3.35), the group that encountered the shopping product had a higher value than the
group that encountered the specialty product.

Structural Equation Modeling

In order to evaluate the interactions of the dependent variables within the framework of TAM
and to determine differences in the research model according to the experimental variables,
multi-group structural equation modeling analysis was conducted. While conducting this
analysis, firstly, a general structural model was created, and the differences of the valid model
structure were evaluated at the group level. For the evaluation of group differences, the
experimental variable structure is used, which has previously shown statistically significant
effects determined in MANOVA analysis. Accordingly, product design and product type
variables were independently subjected to group analysis. Since it was determined that the
interactions between these variables were not statistically significant in the MANOVA analysis,
the interaction effects were not included in the group analysis.

In the Structural Equation Modeling analysis, a measurement model was first created and
tested with confirmatory factor analysis. Afterward, the structural model was formed based on
the measurement model, which was considered valid and tested with path analysis.

Measurement Model: Convergent validity and discriminant validity evaluations were
applied for the validity and reliability of the measurement model. AVE (average variance
extracted) and CR (composite reliability) values were calculated to assess convergent validity.
For the convergent validity, CR values are expected to be at least .70, and AVE values should
be .50 and above (Fornell and Larcker, 1981). For the discriminant validity, the correlation
matrix showing the relationships between the latent variables in the model was created, and the
square root of the AVE value of each latent variable was calculated. Each variables’ square root
of AVE value should be greater than inter-variable correlation values for the discriminant
validity (Fornell and Larcker, 1981).
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Results of the confirmatory factor analysis for the measurement model, AVE, and CR
values are shown in Table 5.

Table 5 Measurement Model — Confirmatory Factor Analysis Results
Variable Item Factor Loadings AVE CR
Perceived Usefulness PU2 .855 .673 .891

PU3 .894
PU4 734
PUG .788
Perceived Ease of Use PEUG 922 .806 .943
PEUS .964
PEU4 .935
PEU3 755
Attitude Towards Product ATP4 .886 157 .926
ATP3 911
ATP2 .829
ATP1 .853
Behavioral Intention BI6 .938 677 .893
BI5 .862
Bl4 761
BI3 713

When deciding the final version of the measurement model, PEU1, PEU2, PEU7, PU1,
PUS5, BI1 coded items were excluded from the analysis due to their negative effects on the
measurement model structure and model fit values.

The correlation matrix of the variables in the final measurement model and the square
roots of AVE values are given in Table 6. When the values in Table 6 are examined, it is seen
that there is no multicollinearity problem between the variables, and there is no evidence against
discriminant validity.

Table 6 Correlation Matrix and Discriminant Validity Evaluations
PU | PEU | ATP | BI
PU 820
PEU 475 | .898
ATP 666 | .653 | .870
BI 442 | 298 | 539 | .823

* Diagonals represent the square root of AVE values.

Model fit values for the measurement model are given in Table 7. By taking as a reference
to the approach of Hu and Bentler (1999), acceptable model fit values are evaluated as y? / sd
<= 5, CFI> .90, SRMR <.10, RMSEA <.08. Accordingly, the model fit values of the
measurement model were within acceptable limits.
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Table 7 Model Fit Values Calculated for the Measurement Model
12 sd ¥?/sd CFI SRMR RMSEA
318.293 | 99 3.215 .964 071 .066
Good Model Fit* <3 >.95 <.08 <.06
Acceptable Model Fit* <4-5 >.90 <10 <.08

As seen in Table 5, Table 6, and Table 7, standardized factor loads, AVE and CR values,
correlation values, square roots of AVE values, and model fit values calculated for latent
variable structures in the measurement model were acceptable. Therefore, it has been evaluated
that the final measurement model structure is valid and can be used as the basis for the structural
model test.

Structural Model: The structural model based on the final version of the measurement
model was tested by path analysis. In path analysis, t values that are not between +1.96 were
evaluated as statistically significant within a 95% confidence interval. Accordingly, when the
findings in Table 8 were examined, it is seen that all structural relationships in the structural
model of the research are significant.

Table 8 Results of the Structural Model (Full Model)
Independent Dependent Std.

Va?iable Vgriable Beta b SE. t b
PEU -> | PU 411 .369 .044 8.396 | .000*
PEU -> | ATP 416 327 .034 9.610 | .000*
PU -> | ATP 442 .386 .039 9.874 | .000*
ATP > | BI 464 528 .054 9.825 | .000*

As seen in Table 9, the model fit values for the structural model indicates an acceptable
model fit.

Table 9 Model Fit Values Calculated for Structural Model
Y sd y¥sd CFI SRMR RMSEA
294.151 99 2.971 .968 .062 .063

Multi-Group Analysis: According to the purpose of the study, all model tests related to
the structural model, as well as multi-group analysis in structural equation modeling were
performed. Therefore, the multi-group analysis was applied by taking into consideration the
groups of the experimental variables (product design and product type).

In terms of the groups of product design variable, design supported by a technological
attribute (n1=252), and simple design (n2=252), multi-group analysis was conducted, and
analysis results are given in Table 10. When the effects in the structural model in terms of the
design supported by a technological attribute have been examined, it has been found that the
effects previously determined to be statistically significant in the whole model were similarly
significant (p<.05). Likewise, in terms of the simple design group, the effects were statistically
significant in the whole model (p<.05).
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Table 10 Structural Model Results (Multi-Group Analysis — Product Design)

Design Supported by

Technological Attribute Simple Design Z
Nener || v | oua| o [se | ¢ [ e [SaTw[se] ¢ o |
PEU -> PU 271 | .230 | .059 | 3.936 | .000 | .514 | .598 | .080 | 7.439 | .000 | -3.70
PEU -> ATP .354 | .256 | .043 | 5.957 | .000 | .498 | .411 | .053 | 7.770 | .000 | -2.27
PU -> ATP 506 | .430 | .055 | 7.795 | .000 | .355 | .251 | .044 | 5.701 | .000 | 2.54
ATP -> BI 507 | .629 | .084 | 7.508 | .000 | .413 | .423 | .069 | 6.150 | .000 | 1.90

The z-test was conducted to assess whether the effects differ or not between each group
of the product design variable. As a result of the z-test conducted for pairwise comparison, z-
values have been calculated for each structural equation in the model. Z-values were not
between +1.96 and evaluated as statistically significant within a 95% confidence interval.
Accordingly, the effect of perceived ease of use on perceived usefulness, the effect of perceived
ease of use on attitude towards the product, and the effect of perceived usefulness on attitude
towards the product have a statistically significant difference between the groups in terms of
product design. As a result, Hia, Hoa, H3a hypotheses are supported, while Haa is not supported.

When the differences of effects are evaluated in terms of product design groups, it has
been found that the effect of perceived ease of use on perceived usefulness was higher in the
simple design group (#=.514) than the design supported by technological attribute group
(p=.271). Similarly, it was determined that the effect of perceived ease of use on attitude
towards the product was higher in the simple design group (/£=.498) than the design supported
by the technological attribute group (5=.354). However, the effect of the perceived usefulness
on attitude towards the product was higher in the design supported by the technological attribute
group (5=.506) than the simple design group (5=.355).

Table 11 Structural Model Results (Multi-Group Analysis — Product Type)

Specialty Product Shopping Product 7

e || e | oea] ® [o= ] ¢ [ e [Sa] e [se] 1« [ |7
PEU -> PU .364 | .319 | .061 | 5.276 | .000 | .478 | .446 | .065 | 6.827 | .000 | -1.42

PEU -> ATP 458 | .373 | .050 | 7.493 | .000 | .324 | .242 | .045 | 5.381 | .000 | 1.95

PU -> ATP .397 | .368 | .057 | 6.478 | .000 | .553 | .443 | .054 | 8.271 | .000 | -.96

ATP > BI 430 | .490 | .076 | 6.409 | .000 | .485 | .555 | .076 | 7.308 | .000 | -.60

In terms of the groups of the product type variable, specialty product (n1=252), and
shopping product (n.=252), multi-group analysis was conducted and the analysis results are
given in Table 11. The effects were examined in the structural model in terms of the specialty
product group and it has been found that the effects previously determined to be statistically
significant in the whole model were similarly significant (p<.05). Likewise, in terms of the
shopping product group, the effects were statistically significant in the whole model (p<.05).

The z-test was conducted to assess whether the effects differ or not between each group
of the product type variable. However, a value outside the z value + 1.96 was not calculated
within the 95% confidence level. Accordingly, it has been found that the differences in effects
between groups of the product type were not statistically significant. Therefore, the structural
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model does not differ according to the product type variable, and the whole model is still valid.
In conclusion, Hib, Hab, Hap, Han hypotheses were not supported.

Conclusion and Discussion

As a result of the study, it has been found that the product design and product type have effects
on consumers’ perceived usefulness, perceived ease of use, attitude towards product, and
behavioral intention independently. The interaction effect of product design and product type
was not statistically significant; therefore, it has been found that the product design is an
important feature that makes a difference in consumers' technological product acceptance
process regardless of product type. Besides, when a technological attribute is used in product
design, consumers perceive more usefulness, develop a more positive attitude towards the
product, and their behavioral intentions become more positive. These findings are consistent
with the findings of the other studies in the literature (Arora and Arora, 2017; Goldenberg et
al., 1999; Moreau et al., 2001; Rindova and Petkova, 2007; Talke et al., 2009;) about consumer
evaluation of product designs, the level of innovation in design, and product and design
congruity. The attributes used in design affect perceived usefulness, value perceptions, and
attitudes of the consumers positively. Also, it has been determined that whether the product is
a specialty product or shopping product is distinctive. When consumers perceive more
usefulness and ease of use from shopping products, their behavioral intention towards them
becomes more positive.

The model proposed in this study was found to be significant and valid, supporting the
relationships between variables in TAM (Childers et al., 2001; Dabholkar and Bagozzi, 2002;
Davis et al., 1989; Gentry and Colantone, 2002; Kulviwat et al., 2007; Lavie and Tractinsky,
2004; Van der Heijden, 2003; Yicel and Gulbahar, 2013). In the framework of the model, it
was found that perceived ease of use had a positive effect on perceived usefulness and attitude
towards the product, perceived usefulness had a positive effect on attitude towards the product,
and attitude towards product had a positive effect on behavioral intention. Additionally, it was
found that the model differs according to the product design, but it shows no difference in terms
of the product type, and the model is valid for all product types.

When technological attributes are used in product design, the effect of consumers’
perceived ease of use on perceived usefulness and their attitude towards the product is lower
compared to the usage of simple design. Our findings demonstrate that if a technological
attribute is used in the product’s design, the perceived ease of use is less important in terms of
consumers’ perceived usefulness and positive attitudes towards the product compared to the
simple design. When the simple design is used in the product design, perceived ease of use is
more decisive for consumers to perceive more usefulness and develop more positive attitudes
towards the product. Similar results can be found in the study of Creusen and Schoormans
(2005), which shows that if the visual design complexity of the product is low, the perception
of ease of use is high in products. Likewise, Cyr et al. (2006) have found that design complexity
has negative effects on consumers’ perception of ease of use. In conclusion, if a simple design
is used in a product design, adding some features which make consumers perceive more ease
of use from the product can be recommended to marketers. On the other hand, if a technological
attribute is used in the product’s design, in order to ensure consumers perceive more usefulness
and develop more positive attitudes towards the product, adding only some features which make
consumers perceive more ease of use from the product is insufficient.

When a technological attribute is used in product design, the effect of consumers’
perceived usefulness on their attitude towards the product is higher compared to the usage of
simple design. Therefore, when a technological attribute is used in the product design, perceived
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usefulness is more decisive for consumers to develop more positive attitudes towards the
product. The perceived usefulness, which has been defined as a degree that individuals believe
the technological attribute used in the products will provide convenience for the consumers to
perform their work in the use of durable consumer goods, is higher in the products that have
been designed with technological attributes. This result is consistent with the studies of
Venkatesh and Davis (2000), Wang et al. (2014), Kim et al. (2015). In conclusion, a product
that is designed with technological attributes, giving importance to features that lead consumers
to perceive usefulness from the product, can be recommended to marketers.

Limitations and Further Research

This study has several limitations that can suggest opportunities for future research. Product
type, which is one of the experimental variables, is limited to shopping and specialty products,
and the selection of refrigerator and kettle products to represent these product types constitute
the most important limitation of this research. Besides, some limitations are arising from the
convenience sampling method and the approach of assigning participants to experimental
groups. Additional research in different samples and product types would enhance the
generalizability of these findings. The use of a panel to create the design supported by a
technological attribute is another limitation of this study. Constructing different designs to
represent the technological attribute may enhance the validity of the research findings. Using
technological attributes in different technological innovation levels by designing them with
radical or incremental changes is also recommended for further studies.
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