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Abstract Blockchain-based decentralized applications (dApps) face low user adoption owing to high
cognitive complexity and psychological barriers, making it difficult for first-time users to understand and
operate. This challenge is important because user comprehension, confidence, and perceived ease of use
directly influence behavioral acceptance of decentralized systems. Although previous studies have noted
usability gaps in blockchain interfaces, few studies have examined whether structured user instructions can
reduce cognitive load. This study used a comparative experimental design with 200 participants with no
prior dApp experience. User interaction with a centralized application was first assessed, followed by a
task-based evaluation of the three dApps. Subsequently, the participants received guided education and
practical training. The results show a clear improvement in user readiness: initially, 95% required assistance
when using dApps, but post-training, 74% reported higher confidence and comfort levels increased from
20% to 80%. Descriptive statistics and comparative analyses were performed to assess these changes.
Overall, the study demonstrates that targeted user education and structured guidance effectively reduce
cognitive complexity and enhance acceptance of blockchain-based applications.

Keywords Blockchain Adoption, Decentralized Applications (dApps), Cognitive Complexity, User
Education and Self Efficacy, Usability and Behavioral Acceptance

1 Introduction

Decentralized applications (dApps) are the next shift in the software development process
because, unlike centralized servers, it relies on blockchain or peer-to-peer networks for
its operations (Zheng et al., 2023). In the realm of architecture, it indicates that dApps
have heightened security, transparency, and independence, which are their main
advantages over other applications (Jang et al., 2020). Nevertheless, the property of
decentralization in dApps is a double-edged sword as it poses usability challenges that
could slow down acceptance by the general public (Saldivar et al., 2022). The
decentralized structure of dApps often results in complicated interfaces and interactions.
Users coming from centralized applications find dApps to be more challenging and,
consequently, they may face difficulties in understanding and carrying out their tasks. A
survey on the usability of the KDEX decentralized exchange application revealed
significant usability issues, thereby, highlighting the necessity of employing more user-
centered design methods in developing dApps (Saldivar et al., 2022).

Not to mention, the use of blockchain in metaphors and interactions with money transfers
will hardly change the old way of thinking. Even such simple things as a wallet, private
keys, and transaction confirmations are hard to grasp. An interesting thing is that even
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tech-savvy people might still get very frustrated using blockchain-based applications.
Thus, it implies the need for better design strategies (Saldivar et al., 2022). The answer to
these issues lies in the adoption of user-centric design principles by the developers where
the user experience is the most important thing. This involves a lot of usability evaluations
such as heuristic analyses and user testing that will assist in detecting and solving
problems in interfaces. Furthermore, the onboarding process can be more explicit and
brief so that the users will be educated on the various aspects of dApps thus reducing the
mental burden and improving the usability (Jang et al., 2020). Inherent to the blockchain
technology is the importance of its simplification, which entails the elimination of
complexity. A typical example here is, when the technicalities associated with the
transaction management are abstracted, and even user-friendly interfaces to dApps are
provided, the acceptance of dApps would then be widely spread. A research conducted
on cryptocurrency wallets indicated that both desktop and mobile-based wallets had very
poor usability in carrying out basic tasks, thereby indicating the necessity for radical
improvement in user interface design (Moniruzzaman et al., 2020).

A user will need to have a deep understanding of the DApp’s principles and possess expert
skills to be able to use it effectively (Pereira et al., 2019). The learned skill sets and the
increased knowledge bases will be of great help in the future for the developers and the
users as they will be the ones who will be dealing with the DApp's creation and usage
complexities (Wijesekara & Gunawardena, 2023). The study is aimed at finding out how
individual users can cut down and even bypass the complexity of decentralized
applications by developing the very essence of blockchain technology and improving
their practical skills at the same time. This research paper elaborates on the role of
information, education, guidance, and skills development in making the user more
confident in the use of blockchain technology and also points out that behavioral intent
studies can be employed for the purposes of blockchain adoption (Singh et al., 2023).
Many research studies have examined this issue of cognitive elements on users' decisions
to use dApps and their familiarities with decentralized infrastructure (Marikyan et al.,
2022; Pereira et al., 2019; Zhang et al., 2023).

This research, will measure the user experience with centralized application. Therefore,
Daraz.pk is selected for this experiment. In this application, the user will perform certain
tasks, such as selecting a product, order placement, and performing a transaction. In the
next step, dApps will be presented in front of the same user and ask them to perform tasks
such as creating their digital wallet (metamask), connecting this wallet with decentralized
platform or application, and transacting through this wallet. In this step, the user
experience will be evaluated through a survey and ask users whether they need any kind
of help or guidance. This experiment will also help us make comparative analysis of the
complexity level between centralized and decentralized applications.

In the next step of this research, a training session will be conducted via live or recorded
videos (YouTube) (Au Tech, 2025; MoneyZG, 2021; What Is Decentraland?, n.d.; What
Is MetaMask?, n.d.). This training, will provide the user with basic knowledge about
blockchain technology, decentralized applications, and skills, such as making digital
wallet (MetaMask), connecting this wallet with a decentralized platform or application,
and transaction through this wallet. At this stage, user experience will be re-examined,
and will try to understand the impact of user education and skills in reducing the
complexity of blockchain-based decentralized applications. To offer significant
contributions to the current discussion regarding the successful implementation and use
of decentralized applications based on blockchain technology, this study examines the
relationship between knowledge, competence, and trust in the context of decentralized
blockchain applications.
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1.1. Centralized Website

Daraz.pk: is a leading online retailer, with significant market dominance and brand
recognition. Its strategic marketing decisions and affiliations have expanded its reach and
strengthened brand reputation. With a consistent user base of 9.1 million, Daraz.pk
maintains its top position in the market. The website's user-friendly design contributed to
an average visit duration of 5 min 6 s, with each visitor viewing 4.49 product pages. Direct
website access accounts for over 34% of the customer base, demonstrating strong brand
loyalty. Social media and referrals played minor roles in customer acquisition. Most
visitors arrive via search engines, specifically searching for Daraz.pk(Hamid et al., 2024).
The web interface of Daraz.pk is show in figure O1.
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Figure 1: User Interface of Daraz.pk website (Online Shopping in Pakistan: Fashion,
Electronics & Groceries - Daraz.Pk, n.d.)

1.2. Decentralized Websites

Three most popular Blockchain based decentralized applications or platforms

For this research, the three most popular blockchain based decentralized applications or
platforms are considered

1.2.1. Uniswap

Uniswap Decentralized token swaps are enabled on Ethereum's blockchain using a set of
automated market-making algorithms that are specifically designed to match buyers and
sellers in a peer-to-peer setting without the involvement of a middleman (Truong et al.,
2023). Thus, no centralized exchanges are needed, which ensures a more efficient and
secure trading experience for users. The uniswap.org website interface is shown in figure
02.
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Figure 2: User Interface of Uniswap.org Website (Uniswap Interface, n.d.)
1.2.2. Decentraland

Implements the use of blockchain technology for the ownership of virtual land, transfer
of assets, and management of digital assets within a decentralized metaverse (Schir,
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2021). In addition to buying and selling virtual land and assets on the platform, users can
create and manage their digital identities, engage in social media activities, shop, and play
games on the platform. Other than this, users can produce many virtual products and
services that can be sold on the virtual market and it can be a source of income.
decentraland.org website interface is shown in figure 03.

Decentraland ™"
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Figure 3: User Interface of decentraland.org Website (Welcome to Decentraland, n.d.)
1.2.3. MakerDAO

MakerDOA is a decentralized platform like a digital bank that works on Ethereum
networks. By using smart contracts this platform facilitates stablecoin and collateralized
loan issuance (Chaleenutthawut et al., 2024). This allows users to access the digital
currency called stablecoins, which is like a real currency such as fiat currencies or
commodities. The web interface of makerdao.com website is shown in figure 4.
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A better, smarter currency

Figure 4: User Interface of makerdao.com Website (MakerDAO | An Unbiased Global
Financial System, n.d.)

Due to inherent complexity of blockchain technology there is a huge challenge for user
to interact with dApps because user faces different confusions during the navigation of
dApp. It is important to known the level of complexity with respect to centralized
applications. Without this comparison it is not possible to develop a user-friendly
interface of dApps. In continuation of this complexity issue it is also very important to
know the user education and skills impact on reducing the complexity. This research will
focus on these both points and will find out that will help in feature research.

The purpose of this study is to make a comparative analysis between centralized and
decentralized application complexity level in context of user interaction. This research
will also focus at what stage user needs help during the utilization of dApp in form of
education knowledge and skills. The second purpose of this study is to know the impact
of education, knowledge, guidance and skills provided to user of dApp in reduction of
complexity problem. With this knowledge guidance and skills how much user gains
confidence and understandability?

The format or structure of this paper is as follows: First, the introduction is given, then

the second section deals with the related work (Literature Review), the third section
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describes the research process (Methodology), the fourth section presents survey results
and discussion, and finally, the conclusion (Conclusion) in which a general summary of
the entire research is given.

2 Literature overview
This literature review is based on research studies that examine the relationship between
usability, complexity, user education, expertise, and trust of blockchain and decentralized
applications (DApps). The purpose of this review is to understand how previous research
has addressed the complexity issue, what aspects have been addressed, and what areas
require further research. In light of these studies, the current study attempts to examine
the effects of user education, awareness, and practical training in the context of reducing
the complexity encountered in the use of dApps.
Cognitive Complexity, Self-Efficacy and User Education in Technology Adoption
Cognitive complexity in interactive systems is characterized as the amount of mental
effort that users have to put in order to comprehend, trace the application, and finally, use
it. If we look at undeveloped technologies, the situation is such that the high cognitive
load and unclear user mental models are the main obstacles for the users to adopt them
(Jang & Jang et al. 2017). One of the researches reveals that e.g. dApps users first faced
a hurdle of “users had to create a new mental model” during the process of switching
from the already known and hence, comfortable, banking-style interfaces to those based
on the blockchain (Jang et al., 2020).
2.1. Adoption of Blockchain and dApps
Research concerning the adoption of blockchain technology and decentralized
applications has pointed out a variety of psychological and usability hurdles. For
example, a study on user-acceptance in developing regions through the Technology
Acceptance Model (TAM) and Innovation Diffusion Theory (IDT) discovered that the
factors of perceived usefulness, perceived ease of use, and personal innovativeness are
the main determiners of adoption intention (Bernard Ofosu Boateng et al., 2023).
In like manner, a research study that looked into the social and end-user hurdles of
blockchain discovered that usability and mental models are under-researched but very
important for the acceptance of blockchain to the mainstream market (Virani, 2024).
Jang et al. (2017), through a combination of heuristic and user tests, investigated a
decentralized exchange and pointed out usability problems closely tied to wallet
integration, unfamiliarity with transaction flows, and people expecting the same from
the decentralized exchange as from “traditional” apps (Virani, 2024).
The findings of these studies highlight how the mental strain associated with using the
new system (e.g., learning new transactions, wallet operations, confirmations) and lack
of education for the users result in decreased adoption rate.

2.2. Usability and Interaction Design in dApps
Through the lens of ISO 9241-210:2019, human-centered design interaction principles
like consistency, visibility of the system status, user control, and error recovery are
significantly responsible for complexity reduction. In the case of dApps, it is quite the
opposite as the blockchain makes users go through additional steps (wallet creation, gas
fees, confirmations) that are not required in the case of a centralized app thus raising
users’ cognitive load. For instance, Wu et al. (2019) in “A First Look at Blockchain-
based Decentralized Applications” put forward the argument that only a small
percentage of dApps get wide user acceptance which is partly due to users’
skill/knowledge deficiency in understanding them (Wu et al., 2019).
In addition, the usability research reveals that the majority of dApp investigations are
concerned with developer tools instead of the end-user interaction aspect (Jang et al. is
one such reference)(Wu et al., 2019).
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The above-mentioned studies further affirm that cognitive overload (new transactions,
wallet operations, confirmations, etc.) and insufficient user education are the two main
factors hindering the adoption process.

2.3.Role of User Education and Self-Efficacy
User education, training, and guidance have been reported to have a positive effect on
self-efficacy, which then affects the user's perception of the system's usability and their
intention to use it. The literature in the area of general ICT adoption has revealed that it
is mainly through training that self-efficacy gets improved and cognitive load reduced;
however, not so many studies have been done in the area of blockchain/dApp to support
this. A few TAM-based studies in the field of blockchain say that "awareness and
education campaigns need to be created by organizations and governments to increase
adoption." (Bernard Ofosu Boateng et al., 2023)

2.4.Research Gap
Majority of the existing research done on the adoption of blockchain technology has
been looking at it from the point of view of general factors such as usefulness, ease of
use, and innovativeness, while only a few studies are there that discuss cognitive
complexity and its variance in centralized versus decentralized applications. Research
hardly investigates whether properly designed user education or training can make a
difference in self- efficacy, perceived ease of use, or actual adoption behavior in the
case of dApps. Also, there are not many empirical studies that look at the relationship of
cognitive load reduction and usability in blockchain interfaces and integration of
psychological factors like self-efficacy and interaction design standards like ISO 9241-
110 is rarely done in current design frameworks. This research contributes to filling
these gaps by doing a comparison between centralized and decentralized applications
and by assessing how education and guidance can boost user confidence,
comprehension, and acceptance.
3 Methodology

The methodology of the research comprises a multi-dimensional approach to assess the
user experience and adoption of decentralized applications (dApps) in relation to
traditional mobile applications. Basically this research will adopt three main steps to
achieve the research object. The first step is to evaluate the level of complexity between
centralized and decentralized applications in the context of user interaction. This will tell
us whether the user needs any help, guidance, or direction while using these two apps.
This assessment will be down through survey.

In the next step, two main tasks will be performed. The first is the assessment of user
knowledge about blockchain, dApp, and user confidence level. The second task of this
step is the measurement of user experience on dApp based on their current knowledge
and confidence.

In the third and final step, user will receive basic knowledge, Information and expertise
or skill in blockchain technology through live or recorded video formats. And then will
again evaluate the user experience their level of confidence and will estimate how much
user education, knowledge, and skills have had an impact on reducing complexity. The
complete flow of methodology is shown in figure 5.
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Figure 5: Complete Structure of Research
3.1 Data collection
Both physical and online survey forms are utilized for data collection purpose
Approximately There are about 200 respondents who participated in this study. The five-
point Likert scale questionnaire via Google forms (Akram et al., 2023) also contains the
links of videos for training purpose is shared to evaluate the user experience of centralized
and decentralized application before and after training. After that, the collected data is
examined to realize how education, knowledge experience, and skill levels affect the
acceptance of decentralized apps (dApps) built on blockchain technology. This data was
collected through a Google Forms survey (Impact of Knowledge and Skill in Reducing
Complexity and Enhancing Confidence in Blockchain-Based Decentralized Applications
Adoption, n.d.).
3.2. Research Question
1.How much more complex is a dApp than a centralized app in terms of user interaction?
2.During the use of dApp, does the user feel the need for any help, direction, or guidance?
3.If proper education, guidance, knowledge, and skills are provided to the user, then what
impact will it have on the reduction of complexity issue, and how much user confidence
will be enhanced?
3.3. Survey Structure
This survey consists of two parts, one before and one after the video training. And each
part of them stands on three pillars. The first pillar of the first part of the survey is
awareness and familiarity. The function of this part of the survey is to evaluate the user
experience with a centralized app and also assess the user's current experience with
decentralized apps.
The second pillar of the first part of this survey is knowledge assessment. This section
will review the user's current knowledge level of blockchain technology and blockchain-
based decentralized applications to perform some specific descriptive operations on
dApps.
The third pillar of the first survey is skills assessment. At this level, the participants will
perform some specific actions on selected three dApps (Uniswap, Decentraland, and
MakerDAO), such as making a wallet (MetaMask), conducting transactions, integrating
digital wallets with dApps, and connecting to decentralized platforms. This stage will also
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assess whether he or she needs any additional guidance, direction, or skills during the use
of dApps. The structure of survey is completely explained in figure 6.

Survey
Structure

\e/ Decentralized Application

ok
(W T I

Figure 6: Structure of survey

3.4 Selection of Parameters

4

e People from different background particularly students of different colleges and
universities from different part of the world

e Participants of all ages, specially students, should be between the age of 18 to 35

e In addition to men, the participation of women should be ensured

e Participants are being familiar with daraz.pk app or similar app but never use this
app.

e Participants do not to have any previous dApp experience.
Survey Results

The responses of Demographic section of survey
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Figure 7: All Demographic Responses about participants

The bar chart illustrates in figure 8, user feedback regarding their experience with
Daraz.pk, a centralized shopping application. It indicates various factors like users'
familiarity with Daraz.pk, ease of use, satisfaction with ordering, comprehension of
transactions, overall experience, and whether they needed assistance in using the
application. Most users declared that the application was simple for them to use and order,
but few required help. The varied responses by category corresponded to differing
experiences with some users having a smooth process while others faced difficulties.
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Figure 8: User Experience and Usability of Daraz.pk: Insights from Survey Responses
The 3D chart in figure 9, shows the user responses regarding decentralized applications
(dApps) before training. The majority of users needed support during the dApps usage,
thus indicating that they were not familiar with it. The familiarity with Uniswap and
Decentraland was not the same across the participants, some had heard about these
platforms and others had not. Users' total self-assurance in managing both Uniswap and
Decentraland was very low, which indicated that users found dApps difficult before the
training began. The results underline the importance of user training in boosting dApp

usability and adoption.
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Figure 9: User Awareness and Confidence in Decentralized Applications (dApps)
Before Training

The pie chart in figure 10 illustrates the increase of users’ trust, knowledge, and wallet
integration capability after getting acquainted with decentralized applications (dApps).
The specific characteristics of the visualization cover the changes in transaction capacity
and wallet as well as the confidence level of using MakerDAO, Decentraland, and
Uniswap. The graph indicates that the majority of respondents had good outcomes; their
confidence and usability were the most noticeably improved areas. The success of the
integration showed also that teaching helped people to get a clearer picture of the process.
The picture clearly indicates which areas had the most remarkable development and thus
helped identifying the strengths and the possible next steps.

5 Results Analysis

The survey data discuss how online training videos improve user knowledge and abilities.
The investigation first compares Daraz.pk, a central application, with three different
dApps to determine where users may need help in order to use the app effectively, as
per the survey design. This analysis also considers user experience in both sorts of apps.
Furthermore, the research looks into variations in consumer trust when using dApps
prior and after instruction. It then assess the user's confidence in incorporating a digital

wallet with dApps either before or after training.

User Confidence, Experience & Wallet Integration After Training
Familiarity: Wallet Iintegration

Success: Wallet Integration —
- Experience: Transactions
Confidence: Uniswap

| "I' =]

r'; i
| Confidence: Transactions

Confidence: Decentraland ‘
Confidence: MakerDAO

Figure 10: User Confidence, Experience, and Wallet Integration Improvements After
Training in dApps
Table 1: Comparison of user needs help during the use of Daraz.pk and dApps

Experience: Decentraland

Experience: Uniswap

Apps Maybe No Yes
Daraz.pk 39 96 60
dApps 83 18 95
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User Support Requirements: Centralized vs. Decentralized Apps
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Figure 1 1: Comparison of user needs help during the use of Daraz.pk and dApps
This table-1 shows the counts of responses for the need for help or guidelines during the
use of Daraz.pk and dApps. In the above comparison table, the responses (83) of dApp
are shown as “maybe” votes, which shows that users are unsure and confused about the
usage of dApp. The main reason is the lack of knowledge and information about dApps,
and which is difficult to use. However, there were more positive (yes) and fewer
negative (No) responses to dApp. These results indicate that using dApps is complex
and user needs support and guidance as shown in figure 12.

Daraz.pk App User Experience dApps Overall Experience

Number of Responses

]
=1

Poor
Very Poor Fair No

Excelient

46.0%

Figure 12: Comparison of overall user Experience of Daraz.pk and dApps

Table 2: Comparison of overall user Experience of Daraz.pk and dApps

Daraz.pk dApps
Experience |Experience

Excellent 56 0

Fair 24 0

Good 109 0

Maybe 0 83

No 0 18

Poor 7 0

Very Poor 2 0

Yes 0 95
nope 1 0 673
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Here the data in above table-2 shows the comparative analysis between the user
experiences with the Daraz.pk app and their need for help or guidelines when using
dApps. The ratings for Daraz.pk are distributed across three categories: Excellent (56
responses), Fair (24 responses), and Good (109 responses). There are no responses for
'Maybe' or 'No'. The responses for dApps are concentrated in the 'Maybe' (83 responses)
and 'No' (18 responses) categories, with no responses in the 'Excellent', 'Fair', or 'Good'
categories.

Daraz.pk seems to have a generally positive reception with a significant number of
'Good' ratings. dApps, on the other hand, shows a tendency towards uncertainty or

dissatisfaction among users, as indicated by the high number of 'Maybe' responses
and some 'No' responses.

This comparison highlights a stark contrast in user experience between the two
platforms, suggesting that Daraz.pk might be more favorably viewed than dApps based
on the available data. Because for dApps user need help or guidance so there is clear
demand for training conducted through online or recorded videos as it can be seen in
figure 13.

40 1 Confidence Level After Training
mmm Confident
35 mm Very confident
s Somewhat confident
30 - I Not very confident
s Mot at all confident
25 mmm too many questions
E
S 2
S 20
15
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5 -
o =
& & & & &
<& & & & &
o = £ £~ £
e & & =i &
o5 P & &
) o oy o
o <& &
o =

Confidence Level Befare Training

Figure 1 3: Comparison of user confidence in making transaction through dApps before

& after training

Table 3: Comparison of user confidence in making transaction through dApps before &

after training

Before training level of confidence| After the training, Level of confidence in | Count
in making transactions through d | making transactions through dApps?
Apps?
Confident Confident 40
Very confident Confident 23
Not very confident Confident 21
Somewhat confident Very confident 14
Not very confident Very confident 12
Confident Very confident 10
Not at all confident Confident 10
Somewhat confident Confident 10
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Confident Somewhat confident 10

Not very confident Somewhat confident 9
Somewhat confident Somewhat confident 8

Very confident Somewhat confident 7

Not at all confident Very confident 6

Very confident Very confident 4

Not at all confident Somewhat confident 3

Not at all confident Not very confident 3

Not very confident Not very confident 3

Not at all confident Not at all confident 2

Not very confident Not at all confident 1
Somewhat confident Not at all confident 1
Somewhat confident Not very confident 1
Confident too many questions 1

Another important aspect this research aims to uncover the impact of pre and post
training on user confidence in transactions through decentralized applications (dApps).
The obtained data in table 3 shows that, many users felt confidence (40) or very
confident (14), and small number of users felt they were very confident, not confident
(21) or not confident at all (10). However, some user went from somewhat confident to
very confident (14), indicates that the training had positive effect on them. Overall,
training appears to have helped increase user confidence in transaction through dApps,
which was low before training as shown in figure 14.

Comparison of integration with dApps Before and After Training

12 Before Training
After Training

10

8

Number of Participants

& & & & &
_ & & & &
5 o &‘3}-\ & &
o =
< 2 «F &

Familiarity Level with dApps

Figure 14: Comparison of wallet integration with dApps before & after training

Table 4: Comparison of wallet integration with dApps before & after training

Familiarity Level [Before Training  |After Training
Not familiar at all |10 2

Slightly familiar |5 3

Moderately 3 5

familiar

Very familiar 2 7

Extremely familiar |1 12
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The table 4 shows a significant improvement in familiarity with decentralized
applications (dApps) after training. Before training, most participants were not familiar
at all (10) or only slightly familiar (5) with dApps. After training, the number of
participants not familiar at all decreased to 2, and those slightly familiar decreased to 3.
Additionally, familiarity levels increased, with 7 participants becoming very familiar
and 12 becoming extremely familiar with dApps. This indicates that the training
effectively increased participants' understanding and familiarity with dApps.

All these results can be summarized in a way that only 28% of users needed help
while using Daraz.pk, while 95% of users needed guidance or explanation while using
dApps. This is mainly due to the complex interface of blockchain apps, digital wallet
integration and transaction verification steps. In the second part of the study, users were
shown videos on YouTube that taught them how to create blockchains, MetaMask
wallets, make transactions, and connect to dApps. After the training, users’ confidence,
understanding, and skills significantly increased. 74% of users expressed confidence in
transactions, awareness of dApps increased from 20% to 80%, and wallet integration
success reached above 70%, indicating that the training produced a clear improvement
in user performance.

5.1. Psychological impact of training intervention

The survey results reveal that a considerable alteration had taken place in the
behavior and psychological state of the users after the training compared to before. Most
of the users reported stress, confusion, and uncertainty as their emotions while using
decentralized applications at the outset. Nevertheless, structured training via educational
videos solicited a notable beneficial change in users' confidence, familiarity, and sense
of control. Thus, post-training, there were 74% users who expressed higher self-
assurance during dealings, and the rate of dApps cognizance went up from 20% to 80%.
The findings have shown (figure 15) very well that better user education and technical
skills lessen mental strain, elevate the view of the system being easy to use, and hence
the technology is accepted more.

80%

60% |

40% |

20%

0% !
Confidence Familiarity Cognitive Strain

B Before Training 1 After Training

Figure 15: Behavioral impact of training on dApp Usability

6 Conclusions
The main objective of this research was to understand the differences in user

experience and the reasons for the complexity of blockchain-based dApps by comparing
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centralized and decentralized applications. Daraz.pk was chosen as the central
application for the experiment, while the decentralized platforms included Uniswap,
Decentraland, and MakerDAO. In the initial phase of the research, 200 users who had
no prior practical experience with dApps were surveyed. Overall, the results show that
the complexity of blockchain apps is a major barrier for users, but proper training
significantly reduces these issues. Users’ awareness of dApps, transaction confidence,
and wallet integration ability significantly increased after the training videos. This
proves that step-by-step guidance makes dApps more understandable and usable for
new users. These outcomes indicate that ongoing user education, raising awareness, and
providing practical training make it less complex to use blockchain-powered dApps. The
research also pointed out that users essentially needed both cognitive and operational
guidance to navigate through dApps and understand the interface. When both these
aspects are taken care of, user confidence rises, experience becomes better, and the
technology adoption likelihood also increases. Based on these findings, more interactive
and personalized training modules can be developed for blockchain-based dApps in the
future to provide more practical convenience to new users. dApps can be made more
simple and understandable by adding Al-based guides, chat support, and automated error
handling.

As a result, this study indicates that it is very important for the designers and
developers of blockchain applications to consider user education as an important factor
of the interface design. This method does not only make it easier for the user but also
contributes significantly to the gaining of acceptance and trust in blockchain technology.
Future Work

Through the complete experimental procedure, three main types of complexities in
decentralized applications (dApps) were revealed which are major hurdles for the new
users. Complexity of the visual UI is the first one, difficulty of navigation is the second
one, and the dApp's structural complexity is the third one. These complexities together
block users' way to adoption and effective utilization of dApps. Consequently, it is of
utmost importance that new users during the onboarding period are given basic, critical,
and necessary information and skills in order to lessen these barriers and make the
adoption process of dApps easier.
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