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[bookmark: _Toc240739166]Abstract
This study investigates how the perceived innovation of smartphones influences customer satisfaction levels of university students in the United Kingdom. Smartphone innovation is viewed as a multidimensional construct that encompasses hardware and performance innovation, software and intelligent-functionality innovation, design and usability innovation, and security and privacy innovation; perceived budget value is also explored as another predictor of satisfaction. The method used was a quantitative cross-sectional research design involving the collection of an online questionnaire from 75 university students in the United Kingdom. The data collected were analysed using descriptive statistics, Pearson correlation analysis and multiple linear regression analysis.
The results show a positive relationship between the innovation dimensions of smartphones and the perceived value of the budget with customer satisfaction. The results of the regression indicate that hardware and performance innovation, design and usability innovation, and perceived budget value are significant predictors of customer satisfaction, with hardware performance being the strongest predictor. When other factors were considered simultaneously, however, software innovation and intelligent-functionality innovation were not significant predictors. The study contributes to the satisfaction research towards the use of smartphones, as it turned out that the user values practical performance gains, usability and value-for-money aspects, and not just technology. The results give some implications for smartphone manufacturers and marketers targeting university students.
Keywords: Smartphone Innovation, Customer Satisfaction, University Students, Perceived Value, Technology Acceptance, Consumer Behaviour


[bookmark: _Toc240739167]Acknowledgement
I am grateful to my supervisor, who has provided me with helpful advice, assistance and feedback on this dissertation. I am also grateful to the University of Wales Trinity Saint David for the academic resources and learning environment that enabled me to complete this research. Last but not least, I would like to express my gratitude to my family, friends, and all participants who have devoted time and support for this study.


Table of Contents
Abstract	ii
Acknowledgement	iii
Chapter 1: Introduction	1
1.1 Background of the Study	1
1.2 Problem Statement	2
1.3 Rationale of the Study	3
1.4 Research Aim and Objectives	3
1.5 Research Questions	4
1.6 Expected Outcome of the Study	4
1.7 Scope of the Study	4
1.8 Research Structure	4
Chapter 2: Literature Review	6
2.1 Introduction	6
2.2 Perceptions of Smartphone Innovation across Hardware, Software, Design and Security Features	6
2.2.1 Perceived Smartphone Innovation as a Multidimensional Construct	6
2.2.2 Hardware and Performance Innovation	7
2.2.3 Software and Intelligent-Functionality Innovation	8
2.2.4 Design and Usability Innovation	9
2.2.5 Security and Privacy Innovation	9
2.3 Customer Satisfaction with Students’ Current Smartphones	10
2.3.1 Meaning and Theoretical Explanation of Satisfaction	10
2.3.2 Usefulness, Quality and Perceived Value	11
2.3.3 Budget Consideration and Perceived Value in Smartphone Satisfaction	11
2.4 Relationship between Perceived Smartphone Innovation and Customer Satisfaction	13
2.4.1 Theoretical and Empirical Relationship	13
2.4.2 Differences in Predictive Strength	13
2.5 Theoretical Framework	14
2.6 Conceptual Framework	16
2.7 Research Gap	17
2.8 Conclusion	18
Chapter 3: Methodology	19
3.1 Introduction	19
3.2 Research Philosophy	20
3.3 Research Approach	21
3.4 Methodological Choice	21
3.5 Research Design and Time Horizon	22
3.6 Target Population and Sampling Strategy	22
3.7 Data Collection and Questionnaire Design	23
3.8 Data Analysis Procedures	24
3.9 Ethical Considerations	25
3.10 Reliability and Validity	25
3.11 Methodological Limitations	26
3.12 Conclusion	26
Chapter 4: Data Analysis and Findings	28
4.1 Introduction	28
4.2 Demographic Profile	28
4.3 Descriptive Statistics	31
4.4 Correlation Analysis	32
4.5 Regression Analysis	33
4.6 Summary	36
Chapter 5: Discussion	37
5.1 Introduction	37
5.2 UK University Students’ Perceptions of Smartphone Innovation across Hardware, Software, Design and Security Features	37
5.3 Relationship Between Perceived Smartphone Innovation, Perceived Budget Value and Customer Satisfaction	39
5.4 Key Dimensions of Perceived Smartphone Innovation and Budget Value Predicting Customer Satisfaction	40
5.5 Implications	43
5.6 Summary	45
Chapter 6: Conclusion	47
6.1 Revisiting the Research Objectives	47
6.2 Summary of Findings in Relation to the Research Questions	47
6.3 Recommendations	48
6.4 Limitations of the Study	49
6.5 Future Scope	50
Reference List	52
Appendixes	58
A 01: Application For Ethical Approval	58
A02: Participant Information Sheet	74
A 03: Participation Consent Form	76
A 04: Survey Questionnaire	78
A 05: Survey Data (Sorted)	85
A 06: One Complete Response	107

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]

List of Tables
Table 1: Demographic Summary of Respondents (N = 75)	29
Table 2: Summary of Descriptive Statistics	31
Table 3: Correlation Matrix	32
Table 4: Regression Statistics	33
Table 5: ANOVA Table	34
Table 6: The coefficient results	35
Table 7: Summary of hypothesis testing	35

List of Figures
Figure 1: The Conceptual Framework (Haverila, 2011; Lee and Shin, 2018; Filieri and Lin, 2017; Basera and Chudu, 2024)	16
Figure 2: Research Onion model (Saunders et al., 2023)	19
Figure 3: Gender Distribution	29
Figure 4: Age Distribution	29
Figure 5: Study Level Distribution	30
Figure 6: Smartphone Brand Distribution	31






iv

1

[bookmark: _Toc240739168]Chapter 1: Introduction
[bookmark: _Toc235898379][bookmark: _Toc240739169]1.1 Background of the Study
Smartphones have evolved from communication devices to a wide range of capabilities: education, work, financial transactions, entertainment, navigation, communication and creation of content. The importance of their use is particularly prominent amongst the collegiate student group, with a growing proportion of them using their smartphones to access virtual learning environments, academic email, electronic libraries, group-work applications, cloud storage and social media platforms. Mobile connectivity is now an essential component of daily life in the UK, and adults use their phones extensively for online connectivity (Yang et al., 2019). The use of this technology is increasing, and the smartphone user experience and performance are crucial to value and customer satisfaction.
The smartphone market is one that is fast-paced and competitive. Ongoing innovations are continually being made by manufacturers, such as better processing power, more sophisticated camera systems, better battery power, superior displays, artificial intelligence applications, software ecosystems, biometric authentication and privacy controls, and innovative designs. As per Proske, Poppe and Jaeger-Erben (2020), the evolution of smartphones has included larger screens, more battery power, more storage, better cameras, and higher processor speeds. But the advancement of technology is no panacea for improving customer satisfaction. Not all innovations will be good for the device, and some could be more expensive, make the device harder to use, consume more power, or offer little use to the user. The utility and relevance of innovation is therefore of critical importance and depends not only on the presence of new features, but on how these are evaluated by users.
As apparent from previous studies, users of smartphones judge the various features they see depending on their needs and expectations. Haverila (2011) observed that the battery life had a significant impact on satisfaction, while the business functionality, support features and aesthetic design also had an influence on the positive evaluations. Likewise, Head and Ziolkowski (2012) found that there are different types of students who have different preferences for the mobile-phone features and hence do not value all innovations equally. Lee and Shin (2018) also found that adaptability and multifunctionality have an effect on the perceived smartness of smartphones and customer satisfaction, but each feature of the smartphones may be more or less significant.
Smartphone performance is thus a key factor in affecting customer satisfaction as it relates to those expectations (Oliver, 1980). This implies that an innovative approach is more likely to be explored than merely the technical approach pushed by the manufacturers. Thus, the concept of smartphone innovation in this study is considered a multidimensional phenomenon comprising hardware and performance, software and intelligent functionality, design and usability, and security and privacy aspects. The study focuses on these dimensions to gain an understanding of how perceived innovation of the smartphone affects customer satisfaction among university students in the UK.
[bookmark: _Toc235898380][bookmark: _Toc240739170]1.2 Problem Statement
The introduction of innovative features is a costly investment for smartphone manufacturers to make their products stand out and to build customer relationships; however, products with these advanced features do not always lead to a customer's perceived value or satisfaction with the smartphone. Some innovations might be beneficial for students' learning and personal lives, but some might be perceived as unnecessarily complex, costly, or as slight modifications of the previous model. So, it's not only about whether smartphones are getting more innovative; it's whether users are seeing these innovations as improvements. The correlation between smartphone innovation and customer satisfaction is mostly positive according to previous studies. For example, Panigrahi, Azizan and Al Shamsi (2021) indicated that the attributes of product innovation affect satisfaction among university students, and Lee et al. (2015) showed that the attributes of usability, simplicity and interactivity have a significant impact on satisfaction and brand outcomes in the long term among university students. Most of the work that has been carried out, however, has been done abroad and outside the UK, and has been carried out on single-brand users, or on a larger group of consumers. Moreover, previous investigations tend to use various definitions and include other elements like product quality, price, image or after-sales service in the definition of innovation. As a result, there is only partial understanding about the perception of smartphone innovation (on hardware, software, design and security-related aspects) and the dimensions of innovation that most strongly contribute to satisfaction among UK university students. This generates an academic information vacuum and makes it more difficult for companies planning to produce something that adds value to the student.
[bookmark: _Toc235898381][bookmark: _Toc240739171]1.3 Rationale of the Study
This study is important as UK University students are an intensive and strategically important user group for smartphones. Their use of the smartphone helps their learning, communication, organisation, entertainment and financial activities, and therefore their experience with the device can impact how they learn, communicate, organise, entertain, and manage their finances. But the students might also have a limited budget and might give preference to features that are reliable, have long battery life, and are compatible with their software without investing in costly or popular ones. Students have been found to be a heterogeneous consumer group and that they may have different valuations for specific smartphone features and apps (Head and Ziolkowski, 2012).
The study will offer evidence not only from other national and consumer contexts, but also UK-specific evidence. It will also include the examination of smartphone innovation as a multi-dimensional variable rather than a single variable. The research can help knowledge regarding product innovation and customer satisfaction by determining the strongest dimensions of innovation for satisfaction. It can help smartphone companies, developers and marketers invest in features that have real and valuable utility for university students.
[bookmark: _Toc235898382][bookmark: _Toc240739172]1.4 Research Aim and Objectives
Research aim
The aim of this research is to examine the relationship between perceived smartphone innovation and customer satisfaction among UK university students.
Research objectives
· To evaluate UK university students’ perceptions of smartphone innovation across hardware, software, design and security-related features.
· To examine the relationship between perceived smartphone innovation, perceived budget value and customer satisfaction among UK university students.
· To identify the key dimensions of perceived smartphone innovation and budget value that significantly predict customer satisfaction among UK university students.
[bookmark: _Toc235898383][bookmark: _Toc240739173]1.5 Research Questions
· How do UK University students perceive innovation in their current smartphones?
· What relationship exists between perceived smartphone innovation, perceived budget value and customer satisfaction?
· To what extent do the dimensions of perceived smartphone innovation and perceived budget value predict customer satisfaction among UK university students?
[bookmark: _Toc235898384][bookmark: _Toc240739174]1.6 Expected Outcome of the Study
The study is expected to uncover a positive link between perceived smartphone innovation and the customer satisfaction of UK university students. This relationship can be stronger along the different dimensions of innovation, though. Performative features, battery life, software support, smart features, usability, and security might be more important to satisfaction than just features and minor changes. The findings are also anticipated to show students' general satisfaction with their current smartphone and which types of innovation they think are of most benefit. The results should give evidence-based insights for smartphone manufacturers, product developers and marketers aiming at the university student market in the UK.
[bookmark: _Toc235898385][bookmark: _Toc240739175]1.7 Scope of the Study
The study will use adults aged 18 and over who are enrolled in universities and own a smartphone they have owned for at least 3 months. It explores students' experience of innovation in the devices they currently use (both hardware and software, as well as design and security aspects), and its central finding is customer satisfaction. The research will employ a quantitative, cross-sectional, online survey and does not attempt to prove direct causality, but rather statistical relationships. It will feature various smartphone brands and the levels of study. The main scope excludes brand loyalty and repurchase intention as well as after-sales service, unless they need to provide context for the broader research.
[bookmark: _Toc235898386][bookmark: _Toc240739176]1.8 Research Structure
The dissertation consists of six chapters, which are arranged in the main parts of the text. Chapter 1 is an introduction which describes the research background, problem statement, rationale, aim, objectives, research questions, expected outcomes and scope of the study. References in Chapter 2 are critically analysed on the issue of smartphone innovation, hardware, software, design and security-related features, customer satisfaction and theoretical perspectives that are relevant to the study, which is identified as a research gap. The methodology used in the research is explained in Chapter 3, which consists of research philosophy, deductive approach, quantitative cross-sectional design, sampling strategy, questionnaire development, ethical considerations and statistical analysis procedures. Chapter 4 presents the data processing and research results. It reports the descriptive statistics, correlations and regression results. The discussion of the research findings and a comparison with what is in the academic literature and theory is presented in Chapter 5. It considers the results of the descriptive statistics, correlation analysis, and regression analysis and compares the results with those of previous studies to draw similarities, differences and implications for theories. Lastly, the conclusion and recommendations are provided in Chapter 6. It informationally restates the primary findings, addresses the research questions, offers practical implications, discusses the study's weaknesses and possible future avenues for research.


[bookmark: _Toc240739177][bookmark: OLE_LINK4][bookmark: OLE_LINK3]Chapter 2: Literature Review
[bookmark: _Toc240739178]2.1 Introduction
The chapter critically examines the literature on perceived innovation of smartphones and consumer satisfaction of university students. Smartphone innovation is regarded not via new technical specifications but through consumer perception, which is multidimensional. A customer satisfaction evaluation is a post-use assessment that is influenced by expectations, performance and perceived value.
Expectation-Confirmation Theory provides the principal foundation because it explains satisfaction through the comparison between expectations and actual performance (Shukla et al., 2025). The Technology Acceptance Model, the Information Systems Success Model and the perceived-value theory provide complementary explanations in the context of usefulness, ease of use, reliability, and the balance between benefits and sacrifices (Schorr, 2023; Marangunić and Granić, 2015; and Blut et al., 2024). It also examines the restraining factors from previous research and the reasons for the differences in the dimensions from one study to the next in terms of their predictive power.
[bookmark: _Toc240739179]2.2 Perceptions of Smartphone Innovation across Hardware, Software, Design and Security Features
[bookmark: _Toc240739180]2.2.1 Perceived Smartphone Innovation as a Multidimensional Construct
Perceived smartphone innovation is defined as users' perceptions of the value-added improvements that their smartphones offer in terms of functionality, performance and experience. It is not an objective novelty since the advanced features may be complicated, unreliable, expensive or irrelevant (Yildiz and KOÇAN, 2018). Proske, Poppe and Jaeger-Erben (2020) highlight improvements in the field of processors, cameras, batteries and displays. However, the authors of this study, Lee and Shin (2018), introduce a different concept of smartness for smartphones, namely autonomy, adaptability and multifunctionality, while Songur (2024) associates features with engagement and brand value. They all say innovation is the creation of something new, but they don't all agree if it's the technical thing, the intelligent thing, or the customer value thing.
However, consumers might not accurately predict how much they will use a multifunctional product, and this can lower post-purchase satisfaction, as demonstrated by Goodman and Irmak (2013). Similarly, the authors Head and Ziolkowski (2012) establish groups of students who prefer various features. These results contradict the notion that increased innovation leads to increased satisfaction. This variation is accounted for by Expectation-Confirmation Theory, which states that positive disconfirmation should lead to greater satisfaction, and negative disconfirmation to dissatisfaction, for innovations that can be described as innovations whose performance is satisfactory or worse, or that are complicated. The dimension of innovation is thus considered separately in four aspects.
[bookmark: _Toc240739181]2.2.2 Hardware and Performance Innovation
Hardware and performance innovation includes battery life, charging speed, processing capability, storage, camera usefulness, display quality, connectivity and durability. These features assist students in learning and daily activities and add value when they enhance the speed and reliability of the activities.
Haverila (2011) identified satisfaction to be linked to battery-related and functional attributes, but not all of these attributes impacted behaviour in the same way. Basera and Chudu (2024) also cite performance, reliability and durability, but as a quality of the product and not as innovation. According to Imtiaz and Ben Islam (2020), the feature importance differs between the brands and the price segment. The studies agree that hardware is important, but have different definitions.
Expectation-Confirmation Theory suggests that students compare expected battery endurance, speed and reliability with actual performance. Where there is positive confirmation, this should enhance satisfaction. It can be concluded that the contribution of hardware comes in the form of usefulness, which is manifested by uninterrupted classes and faster multitasking (Marangunić and Granić, 2015). The system-quality attributes, according to the Information Systems Success Model, are reliability and response speed. Perceived-value theory, however, indicates that enhancements could be negatively perceived when the benefits are not enough to offset the cost, repair cost, and/or low durability (Blut et al., 2024). Therefore, useful and reliable hardware performance should give favourable evaluations.
H1: Perceived hardware and performance innovation positively predict customer satisfaction among UK University students.
[bookmark: _Toc240739182]2.2.3 Software and Intelligent-Functionality Innovation
Software and intelligent-functionality innovation encompass data performance of the operating system, compatibility of applications, updates, cloud synchronisation, ecosystem integration, and features like voice assistant and personalisation. Software continues to change after purchase, making the post-adoption experience important.
Kim and Cho (2015) discovered that satisfaction is impacted by technology and product quality, while Lee and Shin (2018) suggest that adaptability and multifunctionality can enhance satisfaction. Kim and Cho (2015), on the other hand, incorporate technology along with price, quality and brand image, making it hard to isolate the independent effect of technology. Lee and Shin (2018) examine perceived smartness more directly and find that smartness characteristics are not equally valued. So there is a caveat with greater automation: it does not always lead to satisfaction.
The reasons for this are that users come back to evaluate updates many times, compatibility and support. Bhattacherjee (2001) models are relevant here. If the expected utility is confirmed, then satisfaction should rise, and if more utility is expected but not confirmed, then negative disconfirmation should result. When the expected utility is confirmed, then satisfaction should rise, and when there is a possibility to get more utility, but it is not confirmed, then negative disconfirmation should arise. The TAT model highlights usefulness and ease of use, and the IS Success Model includes reliability and compatibility factors (Adeyemi, 2020; Marangunić and Granić, 2015). From the viewpoint of perceived-value theory, students may refuse features that require subscription, effort or a huge amount of data access. The software innovation should, in this respect, increase satisfaction when benefits outweigh costs and risks. Accordingly:
H2: Perceived software and intelligent-functionality innovation positively predicts customer satisfaction among UK university students.
[bookmark: _Toc240739183]2.2.4 Design and Usability Innovation
Design and usability innovation includes aesthetics, ergonomics, portability, material quality, accessibility and interface simplicity. Filieri and Lin (2017) concluded that aesthetic design and perceived quality were factors that influenced repurchase intention. Lee et al. (2015), on the other hand, focus on simplicity and interaction and demonstrate the effect of usability on satisfaction and trust. Problems in usability are also noted by Moumane, Idri and Abran (2016).
There is a distinction between appearance and functional usability in the literature. While Filieri and Lin (2017) pay attention to the appearance and the branding outcomes, Lee et al. (2015) and Moumane, Idri and Abran (2016) highlight practical interaction. A pretty and elegant phone can still be an inadequate experience if holding, navigating and accessing are challenging.
The relationship can be understood by using the technology acceptance model, which explains the relationship in terms of perceived ease of use. The intuitive user interface minimises physical and mental strain (Schorr, 2023). The Expectation-Confirmation theory states that a person's satisfaction will be determined if their usability expectations are met or exceeded. Al-Kofahi et al. (2020) also found usability as a key factor in the successful implementation of information systems. Perceived-value theory also suggests that aesthetic value is weighed against sacrifices like fragility, repair expenses, and discomfort (Blut et al., 2024). If visual appearance, ergonomics and ease of use are integrated, design innovation should help to enhance satisfaction. Thus:
H3: Perceived design and usability innovation positively predict customer satisfaction among UK University students.
[bookmark: _Toc240739184]2.2.5 Security and Privacy Innovation
Security and privacy innovation involves biometric identification, encryption, permission management, secure payments, theft protection, privacy settings, and updates. Khan and Kongar (2014) believe that security measures should be added to the development of smartphones. The notification design and usability were found to affect perceived security and continued use intention by Wu et al. (2020), and irritation was observed from intrusive notifications. Hence, the evidence shows that there is a balance between protection and convenience.
Unlike the other dimensions, there has been less direct attention regarding security in satisfaction research. Past research tends to focus on risk, awareness or continued use. However, students’ use of sensitive personal data on their phones is important to confidence and control, and security is also important.
Based on the theory of expectation-confirmation, one would expect security to make people more satisfied when it delivers the protection they are expecting (Shukla et al., 2025). Negative disconfirmation can arise from security problems or inadequate privacy statements. The Technology Acceptance Model suggests that security should be user-friendly, and the Information Systems Success Model emphasises system success (Adeyemi, 2020; DeLone and McLean, 2003). The perception-value theory helps to understand that users might be willing to tolerate a small inconvenience if they think the protection is worth it, but they might not be willing to tolerate a lot if they think the protection isn't worth it. When security innovation includes protection, transparency and usability, it should lead to greater satisfaction. Accordingly:
H4: Perceived security and privacy innovation positively predict customer satisfaction among UK university students.
[bookmark: _Toc240739185]2.3 Customer Satisfaction with Students’ Current Smartphones
[bookmark: _Toc240739186]2.3.1 Meaning and Theoretical Explanation of Satisfaction
Customer satisfaction is a judgement about performance that occurs after the use of a product/service, based on whether the performance is satisfactory or exceeds expectations. Oliver's (1980) Expectation-Confirmation Theory suggests that positive disconfirmation and confirmation lead to satisfaction, while negative disconfirmation leads to dissatisfaction. Churchill and Surprenant (1982) also stress expectations, performance and disconfirmation, though they believe that expectations and performance disconfirmation may differ in importance depending on the product.
Satisfaction is defined as students' overall evaluation of their existing smartphone, which is assessed based on their overall satisfaction, fulfilment of expectations, and satisfaction with the purchase decision and comparison with an ideal smartphone in this study (Shaikh et al., 2023). Panigrahi, Azizan and Al Shamsi (2021), Winarti, Sarkum and Halim (2021), and Manuhutu et al. (2021) identify satisfaction as an outcome of smartphone innovation. Most of these studies, however, have satisfaction as a mediating variable, while in this study, it is considered the main dependent variable.
The continued use of technology is conceptualised under Bhattacherjee's (2001) model, which was based on the confirmation theory. This is appropriate as the assessments of smartphones are updated, compatible, and supported by security and hardware degradation. Satisfaction is thus not an affair of a sale, but is also a cumulative process.
[bookmark: _Toc240739187]2.3.2 Usefulness, Quality and Perceived Value
The Technology Acceptance Model suggests that usefulness and ease of use shape favourable evaluations. The Information Systems Success Model includes reliability, stability, compatibility and response speed. These models classify the performance attributes students consider.
Another perspective is related to perceived-value theory. Zeithaml (1988) defines value as benefits received vs. sacrifices made, and Sweeney and Soutar (2001) separate the functional, emotional, and social value and price-related value. Despite all these advantages, the high cost, complexity or maintenance of an advanced smartphone can make it a poor value.
Reliability and durability are stressed by Basera and Chudu (2024); after-sales service is stressed by Rahman (2022), and quality, design, technology, price and brand image are stressed by Kim and Cho (2015). The results of these studies indicate that satisfaction is a multi-determined construct and is therefore difficult to interpret. High satisfaction can be due to simple quality, support or brand loyalty, not innovation. So, the brand, the operating system, the age of the device, the price and intensity of use should be taken into account.
[bookmark: _Toc240739188]2.3.3 Budget Consideration and Perceived Value in Smartphone Satisfaction
Budget is also a key consideration that affects the student's perception of their smartphone and satisfaction. While technological innovation can deliver cutting-edge features and performance, users do assess these in the light of financial sacrifices. Student consumers could be among those who are more sensitive to the price of mobile phones because they have low income and high education costs among other financial obligations that they have. Thus, the joy of the smartphone innovation will rely not only on whether the smartphone has advanced features but also on whether the advanced features bring suitable value to the consumer in terms of its cost.
According to perceived value theory, customers assess products by weighing the benefits they receive against the costs that they incur (Zeithaml, 1988), such as monetary and maintenance costs and the effort needed to use the product. Sweeney and Soutar (2001) also define consumer value as having many components, such as functional value, emotional value, social value and price-related value. In the smartphone realm, advanced hardware, smart software, or high-end design could not induce satisfaction if users think the cost is out of proportion to the benefits derived from the device. Likewise, a smartphone with the features and performance that satisfy users' expectations, but at an affordable price, can lead to greater satisfaction.
The prior studies underscore that satisfaction with smartphones goes beyond technology. However, Kim and Cho (2015) discovered that customer satisfaction for a smartphone is influenced by the characteristics of technology, quality, price, and brand, which means that innovation is not enough for customer satisfaction. Basera and Chudu (2024) also stated product quality, reliability and durability as factors that influence satisfaction, and Rahman (2022) found after-sales service to be another factor. The results indicate that students think about the price of their existing smartphones and its value and ownership costs when deciding on smartphones.
Within the Expectation-Confirmation Theory framework, satisfaction occurs when actual smartphone performance meets or exceeds users’ expectations (Oliver, 1980). Therefore, students are more likely to be satisfied when the performance, features and reliability of their smartphone justify their financial investment. Conversely, expensive innovations that provide limited practical benefits may result in negative evaluations. Consequently, perceived budget value is considered an important predictor of customer satisfaction alongside technological innovation dimensions. This study therefore examines whether students’ perceptions of affordability and value for money influence their satisfaction with smartphones.
H5: Perceived budget value positively predicts customer satisfaction among UK university students.
[bookmark: _Toc240739189]2.4 Relationship between Perceived Smartphone Innovation and Customer Satisfaction
[bookmark: _Toc240739190]2.4.1 Theoretical and Empirical Relationship
The overall effect of the literature is to indicate a positive relationship between innovation and satisfaction. Product innovation increased the satisfaction of university students as reported by Panigrahi, Azizan and Al Shamsi (2021). This correlation is also reported by Winarti, Sarkum, and Halim (2021) and by Manuhutu et al. (2021), who found that the increase in innovation resulted in an increase in satisfaction among Oppo users. Between innovation and brand loyalty, Shukla and Aggarwal (2024) place satisfaction.
This uniformity is not without its variations, however, in samples, brands, countries, and models. Some scrutinise general users, others scrutinise one brand or young consumers. Some also view innovation in a one-dimensional manner. Their results do not prove that all dimensions predict satisfaction for UK students. Cross-sectional designs can also only show association, not cause, and single-brand studies can only partially measure brand attachment.
A built-in framework helps to understand what is to be expected in a positive relationship. The innovation, usefulness and ease of use were identified through the Technology Acceptance Model (TAM) (Adeyemi, 2020). Reliability and compatibility are measures of the Information Systems Success Model (DeLone and McLean, 2003). Perceived-value theory is used to determine if benefits exceed sacrifices. Satisfaction can then be described in terms of the Expectation-Confirmation Theory, which focuses on the difference between the expected performance and the actual performance. Innovation should thus enhance satisfaction when the students find it useful, usable, reliable and valuable.
[bookmark: _Toc240739191]2.4.2 Differences in Predictive Strength
The four dimensions of innovation and perceived budget might be less equal in predicting satisfaction. The hardware/software benefits are often more visible and immediate, while the security benefits are more preventative. Functional usability could be more important than appearance, as design can give emotional value.
The results of previous studies are not consistent in terms of what one would consider the strongest dimension. Battery and functionality are the key strengths highlighted by Haverila (2011), adaptability and multifunctionality are highlighted by Lee and Shin (2018), and design and perceived quality are highlighted by Filieri and Lin (2017). These disparities, however, indicate that the best predictor needs to be empirically determined.
Multiple regression will compare the unique contribution of the four dimensions and perceived budget value. The dimension whose statistically significant standardised beta coefficient is the highest will be considered the strongest predictor. Shared variance may also be considered, as hardware can enable intelligent software, and design can have an impact on the security and usability. A weak unique coefficient, therefore, could be an indication of overlap and not total unimportance.
Since the study is cross-sectional, results will be predictive associations, not causal relationships. However, the tests of H1–H5 will reveal the extent of contribution of each of the theoretically derived dimensions to customer satisfaction of the UK University students.
[bookmark: _Toc240739192]2.5 Theoretical Framework
The theory of this study is based on the principal theory called Expectation-Confirmation Theory. According to Oliver (1980), customer satisfaction is the result of a customer's satisfaction with the product performance and delivery against the product performance expectations. Students at universities can have expectations in terms of battery life, processing speed, application compatibility, usability, security and overall value (AlSokkar et al., 2024). If the real performance of hardware, software, design and security innovation(s) does not match or exceed the expectations, then confirmation or positive disconfirmation results, which lead to higher satisfaction (Shukla et al., 2025). The theory, therefore, directly contributes to understanding customer satisfaction and the relationship between perceived smartphone innovation, perceived budget value and satisfaction.
The post-adoption technology use is extended by Bhattacherjee (2001), who argues that confirmation and perceived usefulness are linked to satisfaction in the Expectation-Confirmation Model. This extension is very important as there are several updates, apps, cloud services and integrations into ecosystems that continue to change smartphones after purchase (Islam et al., 2017). However, students' satisfaction may rise and fall over time as these ongoing features are not found to be useful, compatible and reliable.
There are complementary concepts provided by the Technology Acceptance Model. Adeyemi (2020) and Schorr (2023) suggest the following two beliefs as being important to technology evaluation: perceived usefulness and perceived ease of use, which are proposed by Davis (1989). Perceived usefulness is how higher hardware performance and more intelligent software functions increase satisfaction, whereas perceived ease of use is how intuitive interfaces, ergonomic design and manageable security controls increase satisfaction (Marangunić and Granić, 2015). The model can thus explain how students assess the four aspects of the innovation of smartphones, thereby supporting Objective 1.
System quality, such as reliability, stability, compatibility and response speed, is also identified as an antecedent of satisfaction in the Information Systems Success Model (DeLone and McLean, 2003). An additional condition, important in the context of perceived-value theory, is provided by Blut et al. (2024). Zeithaml (1988) and Sweeney and Soutar (2001) point out that consumers make a trade-off between the functional, emotional and social benefits versus the financial and non-financial sacrifices. Thus, a creative smartphone could be nothing more than a product that is not worth the price, effort, or cost of repair.
Together, these theories explain that innovation can create useful benefits, while usefulness, ease of use and system quality shape how students experience smartphone performance. Perceived value shows whether the benefits are greater than the costs or effort, and expectation confirmation leads to satisfaction. This holistic approach applies to both H1 and H5, and provides an explanation for the varying relationships between the four innovation dimensions and perceived budget value and satisfaction. It additionally helps in the design of the questionnaire and in the interpretation of the findings of the empirical analysis.
[bookmark: _Toc240739193]2.6 Conceptual Framework
[image: ]
[bookmark: _Toc240332718][bookmark: _Toc240332752]Figure 1: The Conceptual Framework (Haverila, 2011; Lee and Shin, 2018; Filieri and Lin, 2017; Basera and Chudu, 2024)
Based on the conceptual framework, the independent variables are perceived smartphone innovations, which consists of four dimensions, and the additional independent variable is perceived budget value, while customer satisfaction is the dependent variable. The degree of innovation perceived of the smartphone is measured based on four scales: Hardware and Performance Innovation, Software and Intelligent-functionality Innovation, Design and Usability Innovation, Security and Privacy Innovation. Furthermore, students' perceptions of value for their pockets were also incorporated to determine whether a perception of affordability and value for money affect student satisfaction. As shown in the hypotheses H1-H5, these variables are expected to have direct and positive relationships with customer satisfaction.
[bookmark: _Toc240739194]2.7 Research Gap
Existing research generally indicates that smartphone innovation, product smartness, usability and quality are associated with customer satisfaction, while perceived value may also influence users' evaluations. However, there are a number of significant gaps.
First, most empirical studies have been conducted outside of the UK. The research conducted by Panigrahi, Azizan and Al Shamsi (2021), Mohd Suki (2013), Manuhutu et al. (2021), Redda and Shezi (2019) and Filieri and Lin (2017) has different cultural, economic and technological contexts. Their conclusions may not necessarily be applicable to UK-based university students, who may be affected by local pricing, digital-learning systems, mobile networks, and consumer protection laws or regulations. Furthermore, UK university students may evaluate smartphones differently due to differences in affordability, purchasing power and value-for-money expectations.
Secondly, most of the previous studies have been conducted with a single smartphone brand and general consumers, young consumers or gender-specific consumers. These samples may include influences from brand loyalty, operating-system preference or demographic preferences, rather than providing a complete understanding of smartphone evaluation. A sample of students from UK universities can therefore offer more contextually relevant evidence by representing a multi-brand user group.
Thirdly, smartphone innovation is often considered as a single concept, or examined alongside product quality, price, brand image and after-sales service. These approaches limit understanding of how specific innovation dimensions influence customer satisfaction. In the current study, these limitations are overcome by separating the smartphone innovations into two categories: Hardware and Performance, Software and intelligent functionality, Design and usability, and Security and privacy. Additionally, perceived budget value is considered as an independent factor to examine whether affordability and value-for-money perceptions contribute to customer satisfaction.
Fourth, previous research often examines loyalty or repurchase intention as an outcome or mediating variable between satisfaction and other factors. This study, however, considers customer satisfaction as the main dependent variable. It also considers recent smartphone developments such as AI-based features, software ecosystems, biometric security, privacy controls and extended software support, which have received limited attention in previous research.
This study addresses these gaps by testing five hypotheses focusing on four dimensions of smartphone innovation and perceived budget value among UK university students. The research examines predictive relationships rather than causal relationships due to the cross-sectional, non-probability research design.
[bookmark: _Toc240739195]2.8 Conclusion
The literature suggests that customer satisfaction with smartphone technology depends on the delivery of value through usefulness, usability, reliability, security and affordability. However, smartphone innovation is multi-dimensional, and students may value hardware, software, design, security features and budget value differently. Expectation-Confirmation Theory, the Technology Acceptance Model, the Information Systems Success Model and perceived-value theory explain these relationships, as technological improvements are more likely to increase satisfaction when their benefits outweigh the associated costs and sacrifices. The review sets out one overall relationship and five dimension-specific hypotheses, four of which are smartphone innovation dimensions and perceived value of the budget, which provide UK-specific, multi-brand evidence of the primary outcome, customer satisfaction. The methodology chapter explains how these relationships will be tested quantitatively.


[bookmark: _Toc237899703][bookmark: _Toc240739196]Chapter 3: Methodology
[bookmark: _Toc237899704][bookmark: _Toc240739197]3.1 Introduction
This chapter details the methodology adopted to investigate the association between perceived innovation of smartphones and the customer satisfaction of UK university students. The Methodology used provides a systematic way to collect, measure and analyse data to achieve the goal and objectives of the research. The study aims to determine whether there is any relationship between students' perceptions of innovation in their current smartphones and their satisfaction with the current smartphones. 
Perceived innovations in smartphones are analysed on four criteria: hardware and performance innovation, software and intelligent functionality innovation, design and usability innovation and security and privacy innovation. Perceived budget value is included as an additional predictor. Customer satisfaction is treated as the dependent variable. This approach recognises that innovation is not limited to technical specifications; users may also evaluate innovation through software features, ease of use, design, privacy and security.
The methodological structure is based on the Research Onion model of Saunders, Lewis and Thornhill (2023), which gives guidance for choices of research philosophy, approach, methodological choice, strategy, time horizon and data collection. 
[image: Guide to Understanding the Research Onion | 15 Writers]
[bookmark: _Toc240332719][bookmark: _Toc240332753]Figure 2: Research Onion model (Saunders et al., 2023)
The research philosophy of this study is positivist; the approach is deductive; the technique is mono-method quantitative, and the instrument is a cross-sectional questionnaire which is conducted online. The target population are students attending UK universities, with 75 completed responses being proposed. The sampling, design of questionnaires, analysis procedures, ethical issues, reliability, validity and limitations are also discussed in the chapter.
[bookmark: _Toc237899705][bookmark: _Toc240739198]3.2 Research Philosophy
Research philosophy refers to the set of assumptions concerning how knowledge can be developed and how reality can be investigated through research (Saunders et al., 2023). The philosophy of this study is positivist, in which the study aims to measure variables that are clearly defined and examine the relationship between variables using quantitative numerical data and statistical analysis (Tamminen and Poucher, 2020).
Where research is aimed at discovering patterns and relationships, based on objective and standardised measurement, then positivism is suitable. In this research, the perception of smartphone innovation and customer satisfaction are considered as measurable constructs. Each of the statements in the questionnaire is answered on a standardised scale, so that the perceptions of each participant can be expressed in numbers and compared across the sample.
In addition, the position of positivists backs pre-created variables and hypotheses. Instead of themes emerging from the open-ended interviews, the study starts with concepts found in the literature and examines whether the hypothesised relationships between the concepts are confirmed with the UK university students. Standardised questions and predetermined response options also reduce the influence of researcher interpretation during data collection.
Another philosophy that was considered but not chosen was an interpretivist philosophy. Interpretivism might be suitable if the researcher were trying to find out the personal experiences of students in relation to the use of a smartphone, based on interviews or focus group discussions. This research, however, focuses on the strength of the relationships between the dimensions of innovation and satisfaction. The research goals are thus better met by positivism.
[bookmark: _Toc237899706][bookmark: _Toc240739199]3.3 Research Approach
The study adopts a deductive approach. Deductive research starts with theory and research, forms hypotheses and then tests these hypotheses with empirical evidence (Leavy, 2022). This approach is appropriate since the previous study indicates that technological innovation, product function and the smartness of the smartphone can affect the satisfaction of customers (Saunders et al., 2023).
The main hypothesis is: “Perceived smartphone innovation has a statistically significant positive relationship with customer satisfaction among UK University students”.
Five additional hypotheses examine whether the four dimensions of smartphone innovation and perceived budget value positively predict customer satisfaction. This enables the overall relationship and individual dimensions of innovation to be evaluated.
The deductive method is better than the inductive method, since the research has not developed a new theory from qualitative observations. Rather, it uses pre-known facts in a particular context and tests pre-known relationships. This is in line with the quantitative approach, which typically progresses in the following way: theory and hypotheses are followed by measurement and statistical testing (Creswell and Creswell, 2018).
[bookmark: _Toc237899707][bookmark: _Toc240739200]3.4 Methodological Choice
The study uses a mono-method quantitative strategy. With quantitative research, abstract ideas of perceived innovation and customer satisfaction can be presented numerically and statistically analysed (Creswell and Creswell, 2018). Structured questionnaire items, on a five-point Likert scale, can be used to measure both constructs.
There are three reasons to use a quantitative approach. Firstly, it allows for data to be gathered from a comparatively high number of respondents in a standardised format. Second, it facilitates comparisons as everyone is asked the same questions. Third, it allows the use of descriptive statistics, correlation and multiple regression, which directly address the research hypotheses.
Interviews were not considered to be the most appropriate method as the qualitative approach would be less suitable for the statistical testing of relationships across a larger sample. It would be lengthy and resource-intensive to add the mixed-method design, but it could give more depth. A mono-method quantitative analysis can then be the most appropriate and methodologically suited for this dissertation.
[bookmark: _Toc237899708][bookmark: _Toc240739201]3.5 Research Design and Time Horizon
The research method used is quantitative with a cross-sectional and non-experimental design. A cross-sectional study collects data from participants during a single research period rather than following them over time (Gamage, 2025). This is fitting as the study aims to capture the students' existing perceptions of the innovation of the smartphone and the students' satisfaction with the smartphone innovations at present.
The cross-sectional design is realistic for the dissertation time frame, and data can be collected and analysed without repeated contact with participants. A longitudinal design would have the benefit of being able to detect change after software changes or the replacement of the smartphone; however, it would take more time and would involve re-collection of data (Gamage, 2025). Thus, for studies of current relationships, the cross-sectional approach is more appropriate.
The study is also non-experimental as the researcher does not interfere with the smartphone's features or assign participants to different conditions. The research observes naturally occurring differences in perceptions. Thus, statistically significant results is interpreted as associations or predictive relationships, not as causal relationships.
[bookmark: _Toc237899709][bookmark: _Toc240739202]3.6 Target Population and Sampling Strategy
The target population is the students currently studying in UK universities. The target participants are university students who are able to participate in academic activities, communication, entertainment and the everyday organisation of their day using a smartphone, thus having daily experience of smartphone hardware, software and digital services.
Participants must be aged 18+, currently enrolled at a UK university, study or live in the UK, have their own smartphone and have owned their current mobile for at least three months. The minimum usage time is to ensure that the respondents are experienced with their device to assess its performance, functionality, usability, security and satisfaction.
Purposive screening and convenience sampling are used in this study. Purposive screening to ensure that the respondents meet the criteria for the study, and convenience sampling is used to access the respondents using university networks, student societies, course groups and social media. When it is not possible to obtain probability samples and a complete sampling frame is unavailable, convenience and purposive sampling can be helpful (Etikan et al., 2016).
The sample size of this research is 75 completed responses. The size of this sample was deemed sufficient for the study's objectives, which involved investigating UK university students and the relationships between perceived innovation of smartphones, perceived budget value and customer satisfaction. A sufficient number of samples were used to perform descriptive statistics, correlation analysis and multiple regression analysis. Within the time span of the dissertation, the factors of accessibility and voluntary participation of the participants gave 75 valid responses that gave meaningful data for answering the research objectives.
The major disadvantage of this sampling technique is that it is not generalisable. The sample is not random and as such may not be representative of all UK university students. The findings have been interpreted with this issue in mind.
[bookmark: _Toc237899710][bookmark: _Toc240739203]3.7 Data Collection and Questionnaire Design
Primary data is gathered using a self-administered online questionnaire. Online surveys allow for the easy, efficient and systematic collection of standardised responses from a geographically dispersed community. Dillman, Smyth and Christian (2014) highlight the need for questionnaire wording, the response options and the experience of the respondents.
The questionnaire features pages on demographics, ownership of smartphones, perceived innovation, perceived budget value and customer satisfaction. Perceived innovation is assessed in terms of hardware and performance, software and intelligent functionality, design and usability, and security and privacy. Affordability, value for money, price justification and ownership cost considerations are measures of perceived budget value. Customer satisfaction is assessed using items associated with general satisfaction, expectation, perceived value and device performance.
The items are rated on a 5-point Likert scale from strongly disagree to strongly agree. This creates a consistent response structure and allows items on the questionnaire to be grouped together to form scores on the research variables. The measures of innovation are adapted from previous research, such as Panigrahi, Azizan and Al Shamsi (2021), Lee and Shin (2018), Winarti, Sarkum and Halim (2021) and Kim and Cho (2015). Content validity can also be supported with measures that have been developed based on prior academic research.
The survey questions are simple and straight to the point, and do not contain unnecessary jargon or technical terms. The questionnaire didn't request any information that is not essential to the study. Prior to the main survey, a pilot study took place with 17 eligible participants. The aim of the pilot test was to assess the clarity, relevance and overall structure of the questionnaire. The answers given by the participants were used to determine the problem areas of the questions and to make the questions clear and flowing. A final research instrument was tweaked just before the primary data collection to make improvements. The initial responses from the pilots were not used for statistical analysis.
[bookmark: _Toc237899711][bookmark: _Toc240739204]3.8 Data Analysis Procedures
The collected data were analysed using Microsoft Excel. Data screening first removed ineligible responses, duplicate submissions and incomplete questionnaires. This stage is crucial for ensuring that the data are not flawed and do not affect the subsequent statistical analysis.
The participant characteristics and the primary research variables are summarised using descriptive statistics. Categorical variables are summarised using frequencies and percentages, and innovation and customer satisfaction scores are summarised using means and standard deviations.
Then, Relationships between the dimensions of smartphone innovations and customer satisfaction are analysed using Pearson correlation analysis. A positive correlation would be expected to show an increase in satisfaction when there is an increase in perceived innovation. Correlation should not be interpreted as causation, however.
To evaluate the independent contribution of each dimension of innovation to the regression analysis, multiple linear regression is used. The predictors include hardware and performance innovation, software and intelligent functionality innovation, design and usability innovation, security and privacy innovation, and perceived budget value, while the dependent variable is customer satisfaction. Results include regression coefficients, significance values and R² values (Field, 2018). This gives an indication of the overall model and, individually, the contribution of each predictor.
All measures of statistical significance are examined at p < 0.05, and measures of practical significance are considered using effect sizes and explained variance (Hair et al., 2019). This reduces the chances of relying on the significance level cut-off point only.
[bookmark: _Toc237899712][bookmark: _Toc240739205]3.9 Ethical Considerations
Ethical approval has been obtained before data collection. Participants received information explaining the purpose of the study, what participation involves, the voluntary nature of participation and the intended use of the data. Informed consent has been obtained electronically prior to completing questionnaires (Saunders, Lewis and Thornhill, 2023).
Participants remain free to choose whether or not to participate and are not coerced or deceived. The questionnaire does not ask for unnecessary personal information, e.g. names, student ID numbers. Data is securely stored, and the results are presented in an anonymous manner.
The study also minimises potential discomfort by limiting questions to smartphone perceptions, ownership and satisfaction. Ethical principles therefore are considered throughout recruitment, consent, data collection, storage, analysis and reporting.
[bookmark: _Toc237899713][bookmark: _Toc240739206]3.10 Reliability and Validity
Reliability and validity are addressed during the research process. Adapting measures from previous academic research and covering all four dimensions of innovation and perceived budget value and customer satisfaction lend support for content validity of the questionnaire. The pilot study offers another chance to uncover items that are not clear and enhance the quality of the research instrument.
Careful design of the questionnaire, using previous research measurement approaches, and consistency in the administration process are used to address the reliability of the research instrument. The following procedures are designed to protect the integrity of the data obtained and to aid in interpretation of the results obtained.
Note that the study has been self-reported, and there may be some concerns about potential validity. There may be expectations or brand loyalty, or recent experiences that may affect responses. The threat of common-method bias is also likely, as both predictor and outcome variables are assessed with the same questionnaire. To minimise this risk, anonymity, neutral language, and separation of the sections of the questionnaire are used.
[bookmark: _Toc237899714][bookmark: _Toc240739207]3.11 Methodological Limitations
There are some limitations to be noted. Firstly, convenience sampling limited generalisability as the sampled students might not be the same as the non-participants. All of the above does not mean that the sample is representative of all the students in the UK at any university.
Secondly, the number of respondents (75) in the study was quite small. The sample size was sufficient for the statistical analyses performed; however, a larger sample size would have resulted in a greater degree of statistical power, statistical reliability of the results, and more detailed comparisons between different demographic groups and smartphone brands.
Third, the cross-sectional design also limits the interpretation of the data for causality, as all data are measured at a single point in time in the study. Although there is a strong correlation between innovation and satisfaction, the study is unable to show that it is perceived innovation leads to satisfaction.
Lastly, the study is based on perceived and not objective innovation. Expectations and previous experiences of participants may influence their assessment of the same features. Despite this, the perception of innovation is still important as customers' satisfaction relies on customers' own assessment of their smartphones.
[bookmark: _Toc237899715][bookmark: _Toc240739208]3.12 Conclusion
This chapter has explained the methodology used to investigate the relationship between perceived smartphone innovation, perceived budget value and customer satisfaction among UK university students. Guided by the Research Onion framework, the study adopts a positivist philosophy, deductive approach, mono-method quantitative strategy and cross-sectional survey design. These decisions are in service of the goal of measuring predetermined variables and statistically testing relationships.
Data are collected through an online questionnaire from a proposed sample of 75 eligible students. 
The dependent variable is satisfaction level, whereas the independent variables are the perceived innovations for the hardware and performance, software and intelligent features, design and usability, security and privacy and budget value. Descriptive statistics, Pearson correlation and multiple linear regression are used for analysis.
The methodology has limitations, e.g., convenience sampling, limited sample size, self-reported measures and causal interpretation; however, it does provide a coherent and practical framework within which the research questions and the proposed hypotheses are addressed and tested.
[bookmark: OLE_LINK18]

[bookmark: _Toc240739209][bookmark: OLE_LINK2]Chapter 4: Data Analysis and Findings
[bookmark: _Toc240739210]4.1 Introduction
This chapter presents the analysis and results of the primary data collected from 75 respondents to investigate the relationship between the innovation dimensions of smartphones and customer satisfaction among university students in the UK. The chapter starts with a description of the characteristics of the respondents, such as their gender, age, level of education, and smartphone brand. It then presents the descriptive statistics to describe the general trend of the responses in the important research variables. Correlation analysis is performed to determine the direction and strength of the relationships between the variables of hardware and performance innovation, software and intelligent functionality, design and usability, perceived value of the budget and customer satisfaction. In addition, multiple regression analysis is conducted to determine the effect of these factors on customer satisfaction. 
[bookmark: _Toc240739211]4.2 Demographic Profile
	Demographic Variable
	Category
	Frequency (n)
	Percentage (%)

	Gender
	Male
	44
	58%

	
	Female
	23
	31%

	
	Prefer not to say
	8
	11%

	Total
	
	75
	100%

	Age Group
	18–21 years
	17
	23%

	
	22–25 years
	20
	27%

	
	26–30 years
	22
	29%

	
	31 years and above
	16
	21%

	Total
	
	75
	100%

	Study Level
	Undergraduate
	17
	23%

	
	Postgraduate (Master's)
	16
	21%

	
	PhD / Research Degree
	23
	31%

	
	Other
	19
	25%

	Total
	
	75
	100%

	Smartphone Brand
	Apple (iPhone / iOS)
	8
	11%

	
	Samsung (Android)
	18
	24%

	
	Google Pixel
	15
	20%

	
	Xiaomi / Redmi / POCO
	6
	8%

	
	OnePlus
	8
	11%

	
	Motorola
	10
	13%

	
	Other
	10
	13%

	Total
	
	75
	100%


[bookmark: _Toc240332701][bookmark: _Toc240739242]Table 1: Demographic Summary of Respondents (N = 75)

[bookmark: _Toc240332720][bookmark: _Toc240332754]Figure 3: Gender Distribution
[bookmark: OLE_LINK17]The gender distribution indicated that most of the respondents were male (44 persons, 58%). 23 female respondents (31%) and 8 respondents (11%) did not disclose their gender. The sample is predominantly male, but the responses from females and those who did not disclose their gender add to the diversity of the sample and represent a variety of perspectives from UK university students.

[bookmark: _Toc240332721][bookmark: _Toc240332755]Figure 4: Age Distribution
The age distribution shows that there was an even spread of people across the age groups. The most numerous age group was 26–30 years (22, 29%), followed by 22–25 years (20, 27%). Of those who responded, 17 (23%) were between the ages of 18 and 21 years, and 16 (21%) were 31 years and older. This means that adults of all ages were represented in the survey.

[bookmark: _Toc240332722][bookmark: _Toc240332756]Figure 5: Study Level Distribution
The study level distribution shows that the respondents had different academic backgrounds. The highest percentage was the PhD / Research Degree students (23 respondents, 31%). Other study levels had 19 participants (25%), Undergraduate had 17 (23%), and Postgraduate (Master's) had 16 (21%). This distribution shows that there is representation from undergraduate and postgraduate academic levels.

[bookmark: _Toc240332723][bookmark: _Toc240332757]Figure 6: Smartphone Brand Distribution
The smartphone brand distribution shows that Samsung (Android) was the most commonly used smartphone brand, with 18 respondents (24%), followed by Google Pixel with 15 respondents (20%). Motorola and Other smartphone brands accounted for 10 respondents each (13%), and Apple (iPhone/iOS) and OnePlus had 8 respondents each (11%). The smallest were Xiaomi/Redmi/POCO users, who numbered 6 (8%). The findings suggest that there is a variety of smartphones used by the participants.
[bookmark: _Toc240739212]4.3 Descriptive Statistics 
	Variable
	Description
	N
	Mean
	Std. Deviation
	Minimum
	Maximum

	V1
	Hardware and Performance Innovation
	75
	3.911
	0.931
	2.33
	4.67

	V2
	Software and Intelligent-Functionality Innovation
	75
	3.658
	0.836
	2
	4.67

	V3
	Design and Usability Innovation
	75
	3.658
	0.793
	2
	4.67

	V4
	Security and Privacy Innovation
	75
	3.373
	0.904
	1.67
	4.67

	V5
	Perceived Budget Value
	75
	3.72
	0.617
	2.67
	5

	V6
	Customer Satisfaction
	75
	3.66
	1.007
	2
	4.67


[bookmark: _Toc240332702][bookmark: _Toc240739243]Table 2: Summary of Descriptive Statistics
The descriptive statistics of the six research variables are shown in Table 02, which includes the number of the sample size (N), the mean, the standard deviation, the minimum value, and the maximum value. Analysis was based on responses from 75 respondents. The mean values of all constructs range from 3.373 to 3.911, which means that respondents experienced a moderately positive perception of all innovation-related factors, perceived value and customer satisfaction.
The mean score (M = 3.911, SD = 0.931) of Hardware was the highest among all variables, indicating that the respondents were the most satisfied with hardware improvements as a part of smartphone innovation. The mean of Perceived Budget Value (V5) was also relatively high (M = 3.720, SD = 0.617), which means that respondents were positive about value for money aspects.
The mean score (M = 3.373) of Security and Privacy Innovation (V4) had the lowest value, which signified comparatively lower security and privacy feature perceptions. The mean score of Customer Satisfaction (V6) was 3.660 (SD = 1.007), indicating that customer satisfaction was generally good among the respondents.
The standard deviations for the responses show that there was some moderate variation in responses, with V6 having the highest variation (SD = 1.007) and V5 having the lowest (SD = 0.617), suggesting a more consistent opinion of the perceived value of the budget. The overall results suggest a positive attitude of the respondents towards the innovation dimensions and the value and satisfaction associated with them.
[bookmark: _Toc240739213]4.4 Correlation Analysis 
	 
	V1 Hardware and Performance Innovation
	V2 Software and Intelligent-Functionality Innovation
	V3 Design and Usability Innovation
	V4 Security and Privacy Innovation
	V5 Perceived Budget Value
	V6 Customer Satisfaction

	V1 Hardware and Performance Innovation
	                                                                                          1.00 
	
	
	
	
	

	V2 Software and Intelligent-Functionality Innovation
	                                                                                          0.69 
	                                                                                                                    1.00 
	
	
	
	

	V3 Design and Usability Innovation
	                                                                                          0.58 
	                                                                                                                    0.78 
	                                                                         1.00 
	
	
	

	V4 Security and Privacy Innovation
	                                                                                          0.86 
	                                                                                                                    0.76 
	                                                                         0.72 
	                                                                         1.00 
	
	

	V5 Perceived Budget Value
	                                                                                          0.81 
	                                                                                                                    0.72 
	                                                                         0.62 
	                                                                         0.83 
	                                                     1.00 
	

	V6 Customer Satisfaction
	                                                                                          0.93 
	                                                                                                                    0.81 
	                                                                         0.77 
	                                                                         0.90 
	                                                     0.90 
	                                                 1.00 


[bookmark: _Toc240332703][bookmark: _Toc240739244]Table 3: Correlation Matrix
The correlation matrix of the six research constructs is presented in Table 03. The findings reveal that all the variables are positively related, meaning that increases in one aspect of smartphone innovation are linked to increases in the other aspects of innovation, perceived value and customer satisfaction.
The correlation values for the constructs range from 0.58 up to 0.93, which represents moderate to strong relationships between the constructs. Hardware and Performance Innovation (V1) showed the closest relationship with Customer Satisfaction (V6) (r = 0.93), indicating that there is a significant relationship between hardware-based innovations and customer satisfaction. Likewise, Security and Privacy Innovation (V4) had strong relationships with Customer Satisfaction (V6) (r = 0.90) and Perceived Budget Value (V5) (r = 0.83).
The correlation between Hardware and Performance Innovation (V1) and Design and Usability Innovation (V3) was the lowest, r = 0.58, and was still considered a moderate positive correlation. In general, the results showed that there is a positive correlation between all constructs and there are meaningful relationships that can be used in statistical analysis.
[bookmark: _Toc240739214]4.5 Regression Analysis
Regression Statistics:
	Regression Statistics

	Multiple R
	                        0.99 

	R Square
	                        0.97 

	Adjusted R Square
	                        0.97 

	Standard Error
	                        0.17 

	Observations
	                     75.00 


[bookmark: _Toc240332704][bookmark: _Toc240739245]Table 4: Regression Statistics
The regression statistics results show that the independent variables have a very strong relationship with customer satisfaction. The Multiple R value (0.99) indicates that there is a strong positive relationship between the predictors and the dependent variable. The R-square value (0.97) shows that the five predictors (hardware and performance innovation, software and intelligent-functionality innovation, design and usability innovation, security and privacy innovation, and perceived budget value) account for 97% of the variation in customer satisfaction. The adjusted R-square value (0.97) shows that the model's explanatory power is at a high level, even with the number of predictors in the model. The high explanatory power of the model should be viewed with caution since some predictors have high correlations, suggesting that some independent variables may not be independent. The standard error (0.17) shows a fairly small gap between observed and predicted satisfaction scores.
ANOVA Table:
	ANOVA

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	                        5.00 
	                      73.09 
	                     14.62 
	                528.85 
	                        0.00 

	Residual
	                     69.00 
	                         1.91 
	                        0.03 
	
	

	Total
	                     74.00 
	                      75.00 
	 
	 
	 


[bookmark: _Toc240332705][bookmark: _Toc240739246]Table 5: ANOVA Table
The ANOVA test results show that the overall regression model is statistically significant. The overall regression model obtained an F value of 528.85 (significance level of 0.00), which means that the independent variables taken together are good, significant predictors of customer satisfaction. The sum of squares of the regression (SS = 73.09) is significantly larger than the sum of squares of the residual (SS = 1.91), indicating that the model accounts for a large portion of customer satisfaction. Thus, the regression model is valid to be used in analysing the effect of the factors of innovation on customer satisfaction.
Coefficients:
	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	                      (1.65)
	                         0.14 
	                   (12.17)
	                      0.00 
	                      (1.92)
	                      (1.38)

	Hardware and Performance Innovation
	                        0.57 
	                         0.04 
	                     12.74 
	                      0.00 
	                        0.48 
	                        0.66 

	Software and Intelligent-Functionality Innovation
	                        0.05 
	                         0.04 
	                        1.19 
	                      0.24 
	                      (0.03)
	                        0.14 

	Design and Usability Innovation
	                        0.33 
	                         0.04 
	                        7.82 
	                      0.00 
	                        0.24 
	                        0.41 

	Security and Privacy Innovation
	                        0.00 
	                         0.05 
	                        0.04 
	                      0.97 
	                      (0.10)
	                        0.11 

	Perceived Budget Value
	                        0.46 
	                         0.06 
	                        7.44 
	                      0.00 
	                        0.34 
	                        0.58 


[bookmark: _Toc240332706][bookmark: _Toc240739247]Table 6: The coefficient results
The coefficient results were used to determine which variables had a significant impact on customer satisfaction; three of these variables were found. Both the Hardware and Performance Innovation (X1) (β = 0.57, p < 0.001) and Design and Usability Innovation (X3) (β = 0.33, p < 0.001) have significant and positive relationships with satisfaction. Likewise, Perceived Budget Value (X5) was found to have a significant positive influence (β = 0.46 and p < 0.001). But Software and Intelligent-Functionality Innovation (X2) is not statistically significant (p = 0.24), and Security and Privacy Innovation (X4) is also not statistically significant (p = 0.97). Hence, only X1, X3 and X5 have a significant contribution to customer satisfaction.
Hypothesis Testing Summary
	Hypothesis
	Relationship
	p-value
	Decision

	H1
	Hardware and Performance Innovation → Customer Satisfaction
	0
	Accepted

	H2
	Software and Intelligent-Functionality Innovation → Customer Satisfaction
	0.24
	Rejected

	H3
	Design and Usability Innovation → Customer Satisfaction
	0
	Accepted

	H4
	Security and Privacy Innovation → Customer Satisfaction
	0.97
	Rejected

	H5
	Perceived Budget Value → Customer Satisfaction
	0
	Accepted


[bookmark: _Toc240332707][bookmark: _Toc240739248]Table 7: Summary of hypothesis testing
The results of hypothesis testing indicate that there are 3 of the 5 relationships supported. This means that hardware and performance innovation, design and usability innovation, and perceived budget value have significant and positive effects on customer satisfaction amongst UK University students and are accepted as such in H1, H3, and H5. Of these, hardware and performance innovation has the greatest impact, indicating that satisfaction with devices is largely determined by their capability and performance. Value for money is also a key factor, with perceived value for money being an important consideration for smartphone purchases. But there is no statistically significant evidence of software and intelligent-functionality innovation, and security and privacy innovation, on customer satisfaction, which is why both are rejected. The findings indicate that users are happy to be offered enhanced technical features but that some of these may not be predictive of satisfaction unless they offer a tangible benefit. In general, the regression model supports that there is a significant relationship between innovation dimensions and customer satisfaction.
[bookmark: _Toc240739215]4.6 Summary
Data from 75 respondents were analysed in this chapter to examine the factors that affect the satisfaction of customers who are students in universities in the UK. The results presented included a regression analysis, correlation analysis and descriptive statistics, as well as demographic characteristics. There were positive correlations between the variables revealed by the correlation analysis. The results of regression analysis showed that hardware and performance innovation, design and usability innovation, and perceived budget value are significant factors affecting customer satisfaction, while software functionality and security/privacy factors are not significant factors.


[bookmark: _Toc240739216]Chapter 5: Discussion
[bookmark: _Toc240739217]5.1 Introduction
This chapter discusses the findings of the study in relation to previous academic literature and the theoretical frameworks established in Chapter 2. The study analysed the effect of perceived smartphone innovation dimensions on perceived budget value and customer satisfaction among UK university students. The regression results indicated that hardware and performance innovation, design and usability innovation, and perceived budget value had significant effects on customer satisfaction, while software and intelligent-functionality innovation, and security and privacy innovation had insignificant effects. These findings are critically compared with earlier studies, and an explanation is provided on how these findings could be interpreted using the Expectation-Confirmation Theory, the Technology Acceptance Model, the Information Systems Success Model and the perceived-value theory.
[bookmark: _Toc240739218]5.2 UK University Students’ Perceptions of Smartphone Innovation across Hardware, Software, Design and Security Features
The results show that the students at UK universities believe smartphone innovation is multidimensional but that not all innovation dimensions have the same impact on satisfaction. The hardware and performance innovation dimensions were the best predictors of Customer satisfaction (β = 0.57, p < 0.001) out of the 4 dimensions of innovation studied. This discovery indicates that students mostly identify innovation in the capability of their smartphone to make noticeable enhancements in daily use, including quicker processing rate, improved battery life, greater device reliability, storage space, and increased device functionality. This aligns with Haverila (2011), who found that battery-related and functional attributes were key factors affecting satisfaction with smartphones. The same applies to Proske, Poppe and Jaeger-Erben (2020), who highlighted enhancements to processors, cameras, batteries and displays as key smartphone innovation points. Hence, the present results corroborate earlier studies in that practical enhancements are still a key component of students' perception of innovation in the field of smartphones.
The significance of hardware performance can also be detailed by using the Technology Acceptance Model (TAM) and the Information Systems Success Model. TAM suggests that perceived usefulness affects user acceptance and assessment of technology, whereas the characteristics of IS such as reliability, response time and performance are emphasised by the Information Systems Success Model. In the context of the smartphone, students use their devices for academic tasks, for communicating, for entertainment and for their daily organisation. Therefore, hardware enhancements which improve efficiency and eliminate performance limitations are likely to provide better confirmation between expectations and their actual experience. This fits in with Expectation-Confirmation Theory (ECT), which states that if the users' expectations are not met, satisfaction is delayed, and if the performance is better than expected, then the satisfaction is greater.
The results, however, offer a different view on IT and intelligent-functionality innovation. Although past research indicates that smart features, adaptability and multifunctionality can enhance satisfaction, the present study did not uncover a significant predictor (β = 0.05, p = 0.24) of software innovation. This is in contrast to Lee and Shin (2018), who claimed that the smartness characteristics of smartphones (flexibility, multifunctionality) are related to user perception of innovation. Their research, however, shows that not every smart functionality is equally appreciated by the consumers. This non-significant result might indicate that UK university students see the software features like AI functions, ecosystem integration and personalisation as an accepted norm rather than innovation drivers. If the features become commonplace in smartphones, they could cease to be a competitive advantage or impact on customer satisfaction.
The low value of the security and privacy innovation parameter (β ≈ 0.00, p = 0.97) is also an intriguing comparison to the previous literature. Security features have been considered an essential component of smartphone development (Khan and Kongar, 2014), and security perceptions were noted as an important factor in the future use of technology (Wu et al., 2020). The results from the current study, however, showed that the relationship between security and satisfaction was very high, but at the same time, the effect of security on satisfaction was not significant when the other factors were added to the model. This implies a possible security paradox: the sensation of security may be appreciated by students, but this sense of security may not correlate with increased satisfaction unless students feel threatened by security or they know about the security benefits. In many cases, the security is not visible, and there are no indications of security, and this can make it appear as a basic requirement rather than part of a new innovation.

The overall results show that students are interested in the practical relevance, but not in the technical complexity of innovations using their mobile devices. Software intelligence and security features can contribute to users' satisfaction in the future, but only if they are aware of and conveniently accessible. The value of hardware, usability and performance features is obvious, but software features and intelligence and security may be more dependent on the user being aware of and finding them convenient. The results confirm the theory that when users feel that the innovation provides a sense of usefulness, reliability, and meaningful value, satisfaction is impacted.
[bookmark: _Toc240739219]5.3 Relationship Between Perceived Smartphone Innovation, Perceived Budget Value and Customer Satisfaction
The regression model demonstrated a very strong relationship between perceived smartphone innovation dimensions, perceived budget value and customer satisfaction. The model revealed an R² of 0.97, thus showing that the selected predictors had a high explanatory power for customer satisfaction. This discovery lends weight to the previous studies that indicate that new innovations in smartphones are beneficial to customers' opinions. Panigrahi, Azizan and Al Shamsi (2021), Winarti, Sarkum and Halim (2021), and Manuhutu et al. (2021) found that the positive side of innovation to the satisfaction of smartphone users. This study builds upon the above findings by showing that satisfaction is not affected by innovation generally but by individual dimensions of innovation in different ways.
Previous studies have tended to focus on smartphone innovation in general or relate it to other variables like quality, brand image and price. These are all good indicators of a positive relationship between innovation and satisfaction, but they offer a limited understanding of what elements of innovation result in satisfaction. The current study is designed to overcome this limitation by dividing innovation into three parts: hardware, software, and dimensions of design and security and investigating each of these dimensions separately. The results show that technological innovation alone is not sufficient to lead to higher satisfaction, but that it needs to offer substantial value to users that is visible in their daily use.
The perceived budget value (β = 0.46, p < 0.001) is an important finding and suggests that financial factors are relevant among University students. This result is consistent with the perceived-value theory that states that consumers make comparisons between the benefits received and the financial and non-financial costs of the product (Zeithaml, 1988). Sweeney and Soutar (2001) also go on to explain that consumer value has functional, emotional, social and price dimensions. Students might like high tech, but it will need to be demonstrated that the enhancements are worth the cost of ownership in the smartphone market.
The significance of the finding is especially relevant for university students as a smartphone is both a communication and academic device, and it is costly to acquire. If students think that they are not getting enough benefits in terms of the cost of a technologically advanced device, it may not give them satisfaction. On the other hand, a fairly inexpensive cell phone that performs well and offers some useful features can generate greater satisfaction. Perceived budget value is not a standalone concept but exists in conjunction with innovation.
The results also corroborate Expectation-Confirmation Theory. Satisfaction is the result of performance that is consistent with or surpasses the expectations that have been created before. (ECT, 2009) If students buy smartphones, they expect that they could perform well, be easy to use and provide good value for money; then they will be satisfied with the performance of the device. But if a high-cost innovation fails to deliver any notable benefit, it can result in negative confirmation and fall-out in satisfaction.
Thus, the relationship between innovation of the smartphone and satisfaction is not exclusively technological. Rather, it is a dynamic between the technological capability, user expectations, and the perceived financial value. This study shows that students consider the smartphone as a whole, judging whether innovation will enhance the experience or not while making it economically viable.
[bookmark: _Toc240739220]5.4 Key Dimensions of Perceived Smartphone Innovation and Budget Value Predicting Customer Satisfaction
The regression analysis is significant because it offers valuable information about the contribution of each dimension of innovation and perceived value of each budget to the satisfaction of UK university students. All variables were positively correlated with customer satisfaction; however, the regression results show that only a few of them significantly contribute to customer satisfaction in a way that differs from the other variables. The ranking process shows that hardware and performance innovation was most influential (β = 0.57), then budget value of the innovation perceived (β = 0.46) and then design and usability innovation (β = 0.33). Software and intelligent-functionality innovation and security and privacy innovation did not significantly predict satisfaction, in contrast.
In line with Haverila's (2011) findings that the physical characteristics of the smartphone had a significant effect on satisfaction, hardware and performance innovation was the most influential predictor. The present results are also consistent with the Information Systems Success Model of DeLone and McLean (2003), which emphasises that reliability, speed, and performance are some of the key factors to consider when evaluating technology. Smartphones are a necessity for university students to assist them with their academic duties, internet learning, communication, and productivity. In this context, better processing power, battery life, camera functionality, storage space, and reliability all impact their daily lives.
The technology acceptance model (TAM) can also be used to explain the importance of hardware. Davis (1989) reports that perceived usefulness is one of the most important factors affecting technology acceptance. If the hardware upgrades make the tasks the student could do with their cell phone easier, they are likely to see the phone as useful and valuable. Thus, hardware innovation plays a large role in smartphone advancement, and students tend to judge advancement in the smartphone in functional aspects, not only technical aspects.
Perceived budget value (β = 0.46) was the second strongest predictor, showing that perceived budget value is one of the factors that has an important role in satisfaction with the smartphone. This discovery is in line with Zeithaml's (1988) perceived-value theory, which states that consumers compare the product benefits to the costs imposed on them. Likewise, Sweeney and Soutar (2001) suggest that the value attached by the consumer is functional and price-based. According to the results, students do weigh whether the features are worth the investment when they are included in their smartphones.
The finding is especially significant in the context of university students, as they frequently have economic constraints and heavily rely on smartphones for educational and social purposes. Students may not feel satisfied with a premium smartphone with superior specifications if they feel that the gain is not proportional to the price. Hence, the manufacturers need to find the right technological balance between cost and value and need to explain the value proposition well.
The design and usability innovation was also shown to have a significant impact on customer satisfaction (β = 0.33). This is in line with Filieri and Lin (2017), who found that aesthetic design and perceived quality were significant factors affecting consumer evaluation. It also conforms to the ideas of Lee et al. (2015) that simplicity, interaction and usability are key factors to influence satisfaction. The results indicate that students prefer a smartphone that is comfortable, attractive, user-friendly and effective in their day-to-day use.
The present study, however, has also shown that design is not just about appearance. Aesthetic value may add to the emotional value, but usability adds to the usability and convenience experience. This resonates with TAM's perceived ease-of-use dimension that a technology is more favourable when the user easily interacts with it. So, design innovation is a factor in satisfaction as long as it's not only pretty but also functional.
The innovative capabilities of software and intelligent functionality, however, were not significant predictors of customer satisfaction (β = 0.05, p = 0.24). This result is different from those of Lee and Shin (2018), who proposed that the smartness characteristics of the smartphones, such as adaptability and multifunctionality, affect the perception of the user. Their research also identified, however, that not all smart functions are equally valued by consumers. What it means is that the features of the software, like AI assistants, ecosystem integration and personalisation, have become prevalent among smartphone brands. Students might, consequently, think of them as features they expect to see, and not creative elements that enhance satisfaction.
Similarly, security/privacy innovation was not found to be a significant predictor (β ~ 0.00, p = 0.97) but was strongly correlated with satisfaction. The conclusion is opposite to Khan and Kongar (2014), who suggested that security enhancement is a must in the smartphone development process. But security features are less apparent and are only noticed when a problem arises. Students might value security protection but might not actively consider the importance of biometric authentication, encryption or controls relating to privacy as significant factors in their satisfaction unless they have personally encountered security issues. Thus, security may be one of the factors of basic expectations rather than one of innovations which will enhance satisfaction.
The results overall show that the satisfaction with the smartphone used by students in the UK university system is mainly based on functional characteristics, economic value and usability. The results confirm the literature and show that the dimensions of innovation have a different level of importance. This work is also based on previous studies, as it proves that technological advancement is not the major reason for satisfaction, but also the value added, accessibility and sense of improvement from the user's perspective.
[bookmark: _Toc240739221]5.5 Implications
5.5.1 Theoretical Implications
This research offers a number of theoretical implications when considering the connection between perceived innovation of the smartphone and customer satisfaction in the UK university student market. The study is innovative in two ways: First, it shows that the concept of innovation need not be treated as a monolithic concept; Second, it extends the existing works on smartphone satisfaction by providing evidence of its components. Innovation has been studied before as a combined effect that affects customer satisfaction, but in this research, the innovation of the smartphone is divided into four categories: Hardware & Performance, Software & Intelligent Function, Design & Usability, Security & Privacy. The results show that these dimensions contribute to the prediction of the likelihood of success in different ways, reflecting that consumers do not appreciate all innovations in the same way. Rather, users' satisfaction is dependent on the usefulness and usability of the specific type of innovations.
The results are also supportive of the Expectation-Confirmation Theory (Oliver, 1980). The theory is based on the premise that customer satisfaction is created when the product's performance is equal to or greater than the customer's expectations. The three factors of hardware and performance innovation, design and usability innovation, and perceived budget value were found to have a significant impact on satisfaction, as they directly impact students' daily smartphone usage. Users' judgment of improvements in processing speed, battery performance, usability, and value for money is more easily discernible, and so is the confirmation between what users expect and what they experience. The results thus emphasise that technological development can lead to satisfaction, if one feels that innovations are meeting one's practical expectations.
In addition, the study adds to the use of the Technology Acceptance Model (TAM) in the smartphone context. This is because hardware and design-related factors also play a significant role, and the importance of PUE is reinforced. The performance of hardware is important when it comes to usefulness since students can do their schoolwork, communication and personal tasks more efficiently using their hardware; design and usability are crucial when it comes to how easy it is to use the hardware. The results indicated that innovation that makes an application easier for the user to use and less cumbersome has the potential to increase user satisfaction, while only adding technological complexity is less successful in doing so.
The study also makes a practical contribution to the theory of perceived value as it validates the role of financial aspects in assessing smartphones. The impact of perceived budget value shows that students value a smartphone by considering the pros and cons of the budget. Thus, even technological innovation is not a sufficient condition for satisfaction unless the users see an improvement that is worth the price of ownership. This builds on prior research and demonstrates that satisfaction with smartphones is based on the technology's usefulness combined with economic benefit.
5.5.2 Managerial Implications
The findings have implications for the smartphone manufacturers and marketing managers. For one, companies need to improve hardware reliability and performance, as hardware and performance innovation were the best predictors of customers' satisfaction. Battery efficiency, processing power, durability, camera capabilities, and device reliability are all important factors that manufacturers should continue to invest in. Students' satisfaction with the performance of the smartphone is likely to be high when its performance is improved for their academic activities and communication and for their daily life.
Second, it is important that manufacturers think about pricing policies that are sensitive to the economic conditions of the student consumer. Perceived budget value is an important factor in satisfaction; companies must be sure that technological improvements are of value for the price they charge. Marketing strategies should not be limited to the high-end specifications, but also be about the ways the demos of the Smartphone can improve the user experience in everyday tasks and prove to be a worthwhile investment. The satisfaction-versus-cost equation is that, if the device is more expensive but offers less satisfaction to the user as a result, then it is worthwhile to have an inexpensive device that offers more satisfaction for the user.
Third, the manufacturers of smartphones must merge the aesthetic design and usability. Although appearance was part of the consumers' perception, it was determined that their level of satisfaction was influenced by usability as well. In addition to aesthetics, there are ergonomic aspects, ease of use and accessibility, and improving user experiences for businesses.
Last, but not least, manufacturers need to rethink the way they think about software and security innovation, and how it's communicated. Although these factors were not significant predictors in this study, this does not mean that they are unimportant. Instead, businesses must demonstrate the concrete benefits of smarts, privacy and security enhancements. When it comes to innovations that benefit the user, it might be easier to see the point of these innovations if their usefulness and relevance to real-life problems is made clear.
5.5.3 Academic Implications
The study offers context-specific insights into user satisfaction with their smartphones among the UK student population in universities. The satisfaction of using smartphones has been studied in various geographical settings, brand-specific studies and overall consumers. With a focus on the attitudes of a specific consumer group, UK university students, this research uses a multi-brand paradigm to offer further evidence and understanding into the attitudes of this consumer segment towards the innovation and value of the smartphone.
The results also highlight that customer satisfaction needs to be studied as a multi-faceted phenomenon depending on technological performance, usability and economic issues. Further studies can be conducted in the future to bring out any differences in demographic groups, smartphone brands, operating systems, and technology experience. Longitudinal studies can also be undertaken that would consider the impact of software changes, device updates or evolution in smartphone technology and the resulting satisfaction. Therefore, this study becomes the base for future studies on the evolution of the innovation value perception and consumer satisfaction in the smartphone industry.
[bookmark: _Toc240739222]5.6 Summary
This chapter presented the results of the study in comparison to existing literature and theoretical models. It was found that hardware and performance innovation, design and usability innovation and perceived budget value were significant predictors of customer satisfaction among UK university students. Budget value showed the significance of value for money, and hardware performance was the greatest indicator, emphasising the functional benefits of the hardware. Software and security features were not the determining factors, indicating that students might consider them as expected rather than satisfying features. In summary, the study comprehensively confirms Expectation-Confirmation theory, the Technology Acceptance Model and perceived-value theory, which states that the satisfaction of using a smartphone is based on its usefulness, reliability, and value.


[bookmark: _Toc240739223]Chapter 6: Conclusion
[bookmark: _Toc240739224]6.1 Revisiting the Research Objectives
The purpose of this study was to explore perceived innovation of the smartphone and customer satisfaction among University students in the UK. For this purpose, three research objectives were formulated: firstly, to investigate students' perceptions of smartphone innovation with regard to hardware, software, design and security-related features; secondly, to analyse the relationship between perceived smartphone innovation, perceived budget value and customer satisfaction; and thirdly, to distinguish between the most important dimensions of innovation and the most important value dimensions that determine satisfaction with the smartphone. The objectives of the study were achieved through analysing the survey data using descriptive statistics, correlation analysis, and multiple regression analysis.
[bookmark: _Toc240739225]6.2 Summary of Findings in Relation to the Research Questions
The first research question explored students' views on their current smartphones' innovation. The results showed that students have a multidimensional perspective on the innovation of smartphones, namely related to hardware and performance, software and intelligent functionality, design and usability, and security and privacy. Each of the dimensions has its own weight, however. The perception score was the highest for hardware and performance innovation, which highlights the importance for students to value the real-life improvement of the hardware and performance, such as faster, more reliable and better-performing devices.
The second research question examined the association between perceived smartphone innovation, perceived value and customer satisfaction. The findings showed that customer satisfaction was significantly and positively correlated with the research variables, and the regression model accounted for 97% of the total variation in the dependent variable. This provides further evidence that innovation and the value of the smartphone are significant factors in determining students' satisfaction.
The third research question examined the relationship between the dimensions of innovation and perceived value of the budget to customer satisfaction. The results revealed that hardware and performance innovation, design and usability innovation, and perceived budget value had significant predictive power for satisfaction. The two most important were hardware performance and budget value and design. Functionality and innovation in security/privacy of software, however, were not significant predictors. The results show that students have a greater focus on the functional benefit they gain from the smartphone and the economic value when assessing smartphone satisfaction.
[bookmark: _Toc240739226]6.3 Recommendations
This study provides some suggestions for smartphone manufacturers, marketers and future product developers based on the results of this study among university students.
First, smartphone manufacturers should concentrate on hardware and performance improvements - these were identified as being the most important drivers of customer satisfaction. Students are increasingly using their mobile phones to complete academic tasks, gain access to online learning, communicate, entertain themselves and organise themselves. Therefore, the features of practical performance, such as battery life, processing speed, storage space, durability and camera performance, as well as the reliability of the entire device, should all be improved by manufacturers. The technology enhancements that companies can make are not a luxury, but only those that are really useful to the users' everyday life.
Second, manufacturers need to change their mindset to be customer-centric and understand the fact that budget value plays an important role in perceived value. The findings revealed that there is a significant relationship between value for money perception and satisfaction of the University students. Students are often on a tight budget, and purchasing a high-end phone with higher specs doesn't always make them more satisfied, unless the users think they are getting something for the increased price tag. Hence, it is essential for companies to develop products that can somehow balance innovation and performance while being affordable. The marketing strategies should tell more about the value and how some features provide practical value and why they would warrant the purchase price, instead of just providing technical details.
Thirdly, designing the smartphones for usage and introducing innovations. While aesthetic appearance is important for consumers, the results indicate that usability is a factor which is significant to satisfaction. Designing for the user should therefore be the main direction for manufacturers, especially regarding ergonomic design, intuitive user interface, ease of access and comfortable user experience. Users can be disappointed by the product's looks if the navigation and interaction and the day-to-day usability are still cumbersome.
Fourth, businesses need to rethink software and security development and communication. While in this study, the software functionality or security/privacy innovation did not contribute significantly, this is an important aspect of smartphones today. It is manufacturers' responsibility to emphasise the "use" of intelligent functions, applications of artificial intelligence, privacy controls and security features. These innovations may be more appreciated by users if their usefulness is explained and applied to real-life needs in a clear and direct manner.
Fifth, the marketers of smartphones should divide their strategies by the priorities of users. Consumers who are students at a university are not a uniform consumer group; students with differing academic needs, monetary constraints and technology preferences may value different aspects of a smartphone. Thus, it is necessary for companies to not advertise every innovation but emphasize some attributes that align with target users' expectations.
Lastly, smartphone producers need to take a user-centred, innovative approach. The results suggest that innovation needs not only to be analysed through the lens of technology but also in terms of users' perception of improvements. The manufacturers should gather constant user input and determine if there are additional features that increase satisfaction, usability and perceived value.
In general, the recommendations indicate that for smartphone innovation to be successful, balance between technological progress, affordability and user experience is required. Businesses that are focused on benefits, but not complexity, are more likely to have greater customer satisfaction with university students.
[bookmark: _Toc240739227]6.4 Limitations of the Study 
While this study offers insightful findings on the connection between smartphone innovation and customer satisfaction among UK university students, certain limitations of the study need to be noted.
Firstly, the study employed convenience and purposive sampling, the results of which cannot be generalised. Respondents were UK university students at different levels of study and with different types of smartphones, but may not be a representative sample of the general UK student population. The technology preferences, financial situations, and experiences with smartphones among the students who took part in the survey may differ from those of students who did not take the survey.
Secondly, the study sample was relatively small (75 respondents). While the sample size was adequate for regression modelling and statistical analysis, a larger sample would lend increased confidence to the statistical results and enable closer comparisons of demographic groups, smartphone brands or operating systems.
Third, a cross-sectional research design was used, and data were collected only once. So the results are not causal but predictive relationships. The results suggest that there is an association between the dimensions of innovation and customer satisfaction and between perceived value of the budget and customer satisfaction, but are not able to confirm that the increase in innovation leads to an increase in satisfaction.
Fourth, this study was based on self-reported perceptions of smartphone performance instead of actual measures. The perception of the respondents might have been impacted by their former experiences, brand preference, expectations or personal attitudes to technology. Thus, the perception of innovation does not necessarily match the technical competence of smartphones.
Lastly, other factors that could potentially influence the study were not included within the scope of the study; brand loyalty and after-sales service, social influence and operating system preference were considered. These factors might help to better understand satisfaction with smartphones.
[bookmark: _Toc240739228]6.5 Future Scope
This study could be extended in the future in the following areas. First, larger probability-based samples of students from several UK Universities could be used to improve generalisability. Second, longitudinal studies could be used to investigate the impact of customer satisfaction over time after upgrading to the latest smartphone, software update or technological development. This will help you gain more insight into expectations and satisfaction post-purchase.
Other research that could be performed could be differences in satisfaction between brands and between operating systems, and differences among demographic groups of smartphone users to see if there are differences in satisfaction between groups. Along with this, qualitative approaches such as interviews and/or focus groups can be useful to have a greater understanding of the reasons why certain innovations are valued more than others amongst students. Finally, future research could consider other variables, such as brand loyalty, environmental care, post-consumer services, artificial intelligence and privacy issues to provide a deeper understanding of smartphone satisfaction.
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[bookmark: _Toc240739231]A 01: Application For Ethical Approval
In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. 
The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.
The individual undertaking the research activity is known as the “principal researcher”.
This form must be completed and approved prior to undertaking any research activity. 
SECTION A: About You (Principal Researcher)
	1
	Full Name:
	Tanvir Ahmed Tipu

	2
	Student Number:
	2504655

	3
	Email address:
	2504655@student.uwtsd.ac.uk

	4
	Programme of Study:
	MBA in International Business

	5
	Supervisor:
	Dr Ghulam Mujtaba



SECTION B:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒
	2
	UWTSD Research Data Management Policy
	☒

	3
	
	☐

	4
	
	☐



SECTION C: Details of Research Activity
	1
	Indicative title:
	“The Impact of Smartphone Innovation on Customer Satisfaction among UK University Students”

	2
	Proposed start date:
	17/07/2026
	Proposed end date:
	25/09/2026

	
	Introduction to the Research (maximum 300 words in each section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	3
	Purpose of Research Activity
The purpose of this research is to examine how smartphone innovation influences customer satisfaction among university students in the United Kingdom. Smartphones are now widely used by students for studying, communication, banking, entertainment, navigation and social interaction. Manufacturers regularly introduce new features, including improved cameras, faster processors, longer battery life, artificial intelligence, security systems, software updates and new designs. However, not every innovation is equally useful or valuable to students.
This research will explore whether students consider these innovations meaningful and whether they improve satisfaction with their current smartphones. It will focus on four main areas of innovation: hardware and performance, software and intelligent functions, design and usability, and security and privacy.
Existing research suggests that smartphone innovation can improve customer satisfaction, loyalty and future purchasing intentions. However, much of this research has been conducted outside the UK, has focused on individual smartphone brands, or has examined young consumers generally rather than UK university students specifically.
The study will therefore provide current, UK-specific evidence about the types of smartphone innovation that students value most. This is important because university students are frequent smartphone users but may also be concerned about affordability, reliability, compatibility, battery performance and long-term value. The findings may help smartphone manufacturers and marketers develop and promote features that better meet students’ needs.

	4
	Research Question
· How do UK University students perceive innovation in their current smartphones?
· What relationship exists between perceived smartphone innovation and customer satisfaction?
· Which dimensions of smartphone innovation most strongly predict customer satisfaction?

	5
	Aims of Research Activity
Aim 1: To examine the relationship between perceived smartphone innovation and customer satisfaction among UK university students.

This aim will be achieved through the following objectives:
· To evaluate students’ perceptions of smartphone innovation across hardware, software, design, and security-related features.
· To measure students’ satisfaction with their current smartphones.
· To test the relationship between perceived innovation and customer satisfaction and identify the strongest innovation predictors.

	6
	Objectives of Research Activity
· To evaluate UK University students’ perceptions of smartphone innovation across hardware, software, design and security-related features.
· To measure the level of customer satisfaction with students’ current smartphones.
· To test the relationship between perceived smartphone innovation and customer satisfaction, and identify which innovation dimensions are the strongest predictors.

	
	Proposed data collection methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity to collect data, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	This should describe how you intend to collect data. It should not include a discussion of the theoretical basis for your data collection methods. Please note, that if you intend to collect any audio/video recordings of interviews with participants then these will be classified as Personal Data under GDPR/DPA2018. If you intend to use these then note this in section H.

(this box should expand as you type)



SECTION D: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☒
	☐

	2
	Use of interviews?
	☐
	☒

	3
	Use of focus groups?
	☐
	☒

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☐
	☒

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☐
	☒

	
	Details of any other primary data collection method:



(this box should expand as you type)
	
	



If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip section E and continue to section F.

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION E: Intended Participants
	
	Who are the intended participants:
	
YES
	
NO

	1
	Students or staff at the University?
	☒
	☐

	2
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.

	☐
	☒

	
	Details of any other participant groups:
Complete this only if your participants cannot give consent. This includes animals

(this box should expand as you type)
	
	



	
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?

	The study aims to recruit approximately 75 participants who complete the online questionnaire. A small pilot study involving approximately 8–10 eligible students will also be conducted to assess the clarity, length and technical functionality of the questionnaire.

(this box should expand as you type)

	11
	Who will the participants be?

	
Participants will be undergraduate or postgraduate students aged 18 or above who are currently enrolled at a UK university. They must study or reside in the UK, own a smartphone and have used their current device for at least three months. Students from different universities, disciplines, study levels, smartphone brands and operating systems will be eligible. Individuals who do not meet these criteria will be excluded.

(this box should expand as you type)

	12
	How will you identify the participants?
	
Participants will be identified through eligibility questions at the beginning of the online survey. These will confirm their age, UK university enrolment, study or residence status, smartphone ownership and length of device use. Eligible students will be recruited through university networks, course groups, student societies and appropriate social-media platforms using purposive and convenience sampling. Participation will be voluntary, and relevant group permission will be obtained where required.

(this box should expand as you type)




	
	Information for participants:
	
YES
	NO
	
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	14
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	15
	Will you obtain written consent for participation?
	☒
	☐
	☐

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	22
	If NO to any of above questions, please give an explanation 

	
	You should be able to tick YES for all of these questions. If not, then explain why not in this box.

(this box should expand as you type)



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☒
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	28
	If YES to any question, please provide full details 

	
	You should be able to tick NO for most of these questions. For any cases that you have ticked YES then provide details in this box. If you are using cameras/voice recorders to record interviews, then please state that in this box.

(this box should expand as you type)



SECTION F: Anticipated Risks

	
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them.  

	1
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information. If you have identified in section D that there are no participants, then enter N/A and go skip to question 3.

	
	Risk to participants:
Participants may experience minor inconvenience, survey fatigue, discomfort when evaluating their smartphone, or concerns about privacy and data use.
(this box should expand as you type)
	How you will mitigate the risk to participants:
Participation will be voluntary and anonymous. No sensitive personal information will be collected. Participants may skip questions or withdraw before submitting the questionnaire, and all data will be stored securely and reported only in aggregate form.
(this box should expand as you type)

	2
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	
N/A

(this box should expand as you type)

	3
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:
Possible stress, workload pressure, inappropriate online contact or accusations of misuse of data.

(this box should expand as you type)
	How you will mitigate the risk to the investigator:
I will follow university ethical guidance, use professional communication, maintain accurate records and securely store all data.

(this box should expand as you type)

	4
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:
Possible data-protection breaches, ethical non-compliance or reputational harm.

(this box should expand as you type)
	How you will mitigate the risk to the University:
Ethical approval will be obtained, data-protection requirements will be followed, and findings will be reported accurately and anonymously.


(this box should expand as you type)

	5
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:

N/A

(this box should expand as you type)
	How you will mitigate the risk to environment:

N/A

(this box should expand as you type)



SECTION G: Feedback, Consent and Confidentiality

If you have identified in section D that there are no participants, then enter skip this section and continue to section H.

	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	A short debrief will appear after survey completion. Participants may contact the researcher by email to request further information or a summary of the findings.

(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	An online information and consent page will appear before the questionnaire. Participants must confirm consent by clicking “Next” before answering any questions.

(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	No names or direct identifiers will be collected. Data will be stored securely and results reported only in anonymous, aggregated form.
(this box should expand as you type)



SECTION H: Data Protection and Storage

	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	☐
	☐

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	This includes audio/video data of participants but can also include IP addresses and usernames. Names, addresses and emails also count, as do consent forms.

(this box should expand as you type)

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
☐

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	What counts as ‘sensitive’ will differ between cultures. Any information on behaviour that is not in accordance with cultural norms would count as sensitive personal data.



(this box should expand as you type)



	
	
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☐
	☒

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☐
	☒

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	10
	“Cloud” storage or websites?
	☒
	☐

	11
	Other – specify:

	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	If possible, save your data on computers that are secure and regularly backed up. Many cloud services only provide GDPR-compliant storage for business customers. An example of suitable text is given below.

All data will be kept in password protected cloud storage on the University Office 365 system which
will not be shared. Audio/visual data will be transcribed and would be shown to participants to
check accuracy of reporting. Any USB sticks used to store or transfer data will be password protected. All participants will be given a unique identifier to ensure confidentiality and this list will be kept securely in the password protected folder. 


(this box should expand as you type)



	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☐
	☒

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and/or any international equivalent):

	
	This includes data such as drafts of your thesis as well as experimental or survey data. An example of suitable text is given below.

All data will be encrypted and kept in password protected cloud storage on the University Office 365 system which will not be shared. Any USB sticks used to store or transfer data will be password protected. All data transfers will be encrypted and password protected.  All participants will be given a unique identifier to ensure confidentiality and this list will be kept securely in the password protected folder. The data will be stored until the completion of the project and then deleted. In accordance with the DPA2018, participants will have the right to ask to see what data is held relating to them, and this data will be deleted immediately if the participant requests this, in which case the data will not be used in the project.

(this box should expand as you type)

	20
	List all who will have access to the data generated by the research activity:

	
	I and my Supervisor. 
(this box should expand as you type)

	21
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	I have. 
(this box should expand as you type)

	22
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. 

	
	All data will be encrypted and kept in password protected cloud storage on the University Office 365 system which will not be shared. Any USB sticks used to store or transfer data will be password protected, and will be reformatted at the end of the project in order to destroy the data. The data will be stored until the completion of the project and then deleted. 

(this box should expand as you type)

	22
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	☒

	23
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	☒




SECTION I: Use of AI tools
	Use of generative AI and other AI-based tools
There are a number of ethical issues relating to the use of generative AI and other AI-based tools, including data security, output bias, and output errors. In general you should assume that any generative AI or other AI-based tool that you pay to use is more secure and accurate than one which is free to use.

Will the research use AI tools to do any of the following:
	YES
	NO
	N/A

	1
	Capture data?
	☐
	☐
	☒

	2
	Generate and/or edit text?
	☐
	☐
	☒

	3
	Generate graphics?
	☐
	☐
	☒

	4
	Generate video?
	☐
	☐
	☒

	5
	Generate sound/music?
	☐
	☐
	☒

	6
	Generate code?
	☐
	☐
	☒

	7
	Generate synthetic data?
	☐
	☐
	☒

	8
	Analyse data?
	☐
	☐
	☒

	9
	Analyse personal or sensitive data?
	☐
	☐
	☒

	10
	Classify data?
	☐
	☐
	☒

	11
	Do you intend to use the free version of any AI tools?
	☐
	☐
	☒

	If you have answered YES to any of questions O1-O11, please provide justification detailing why this is necessary for the research.  

	12
	State which AI tool or tools you will be using, and where they are based (or store their data – you may need to check their webpages or user agreement for this). If you are planning to use Copilot then say if you’re using the UWTSD version of it or the public version. You should also show how you are complying with current UWTSD guidance/policy of the use of AI.

(this box should expand as you type)


SECTION J: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	    Tanvir
	Date: 17-07-2026


	2
	Supervisor:
	Dr Ghulam Mujtaba
	Date: 19.07.2026

	3
	Signature:
	Ghulam Mujtaba

	





[bookmark: _Toc240739232]A02: Participant Information Sheet 
University of Wales Trinity Saint David (London Campus)
Winchester House, 11 Cranmer Rd, 
London SW9 6EJ
Tel: 020 7127 7400
           

[image: ]
	
	Participant Identification Number:
	

	
PARTICIPANT INFORMATION SHEET


	Project Title: The Impact of Smartphone Innovation on Customer Satisfaction among UK University Students

	Name of Researcher: Tanvir Ahmed Tipu
	Name of Supervisor: Dr Ghulam Mujtaba



Dear Sir/Madam, 
My name is Tanvir Ahmed Tipu, and I am an undergraduate student at the University of Wales Trinity Saint David, United Kingdom (London campus). Currently, I am conducting research entitled “The Impact of Smartphone Innovation on Customer Satisfaction among UK University Students”. 
	The purpose of this research is to: 

	 
The purpose of this research is to examine the relationship between perceived smartphone innovation and customer satisfaction among UK University students.
Research objectives
• To evaluate UK University students’ perceptions of smartphone innovation across hardware, software, design and security-related features.
• To measure the level of customer satisfaction with students’ current smartphones.
• To test the relationship between perceived smartphone innovation and customer satisfaction, and identify which innovation dimensions are the strongest predictors.



I would like to invite you to participate in my research.
Please complete the accompanying consent form. I will collect the responses through a survey with your permission.
Please note that the questionnaire will not take more than 15 minutes to complete; there is no time constraint. Your participation in the [questionnaire/interview/activity] will be voluntary. You will not receive any remuneration or reward from the researcher. As a participant, you may decide to stop the survey at any point in time without any explanation and/or reason. 
All data generated from this or any interview will remain confidential. For more information, please view the university’s Research and Data Management Policy. 
I thank you in advance for your time and participation. If any questions do arise, feel free to contact me at your convenience. 
	Name of Researcher: Tanvir Ahmed Tipu
	Signature of Researcher: Tanvir

	Email of Researcher: 2504655@student.uwtsd.ac.uk 
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	Participant Identification Number:
	

	PARTICIPATION CONSENT FORM

	Project Title: The Impact of Smartphone Innovation on Customer Satisfaction among UK University Students

	Name of Researcher: Tanvir Ahmed Tipu
	Name of Supervisor: Dr Ghulam Mujtaba

	Email of Researcher: 2504655@student.uwtsd.ac.uk 

	Aim of Research: The aim of this research is to examine the relationship between perceived smartphone innovation and customer satisfaction among UK University students



	(for participant to fill)
	YES
	NO

	1
	I confirm that I have read and understood the information sheet dated 16 July 2026 for the above study. 
	
	

	2
	I understand there are no material benefits for participating.
	
	

	2
	I have had the opportunity to consider the information, ask questions and have had these answered satisfactorily.
	
	

	3
	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason.
	
	

	4
	I understand that any information given by me may be used in future reports, articles or presentations by the researcher.
	
	

	5
	I consent for my name and title to be used within this study.
	
	

	
	Where applicable, I understand that my details will not be anonymous.
	
	

	6
	I agree to be recorded (audio and/or audio-visual video).
	
	

	7
	I agree to take part in the above study.
	
	

	Researcher’s Name (Print)
	Tanvir Ahmed Tipu
	Signature
	Tanvir
	Date
	16 July 2026

	Participant’s Name (Print)

	
	Signature
	
	Date
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Demographic & Profile Information
[bookmark: OLE_LINK1]1. What is your gender?
· Male
· Female
· Prefer not to say
2. What is your age group?
Under 18 (Screen-out: Ineligible)
· 18 – 21 years
· 22 – 25 years
· 26 – 30 years
· 31 years and above
3. What level of study are you currently enrolled in at your UK university?
· Undergraduate
· Postgraduate (Master's)
· PhD / Research Degree
· Other
4. Which brand is your current primary smartphone?
· Apple (iPhone / iOS)
· Samsung (Android)
· Google Pixel
· Xiaomi / Redmi / POCO
· OnePlus
· Motorola
· Other
Research Variables
Please rate how much you agree or disagree with each statement based on your experience with your current smartphone.
Measurement Scale:
1 = Strongly Disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly Agree
Variable 1: Hardware and Performance Innovation
My smartphone provides advanced processing power and seamless multitasking for my daily and academic tasks.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The battery life and charging speed of my device represent an innovative improvement over older smartphone generations.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The camera system, display quality, and hardware durability of my smartphone exceed standard device specifications.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Variable 2: Software and Intelligent-Functionality Innovation
Operating system updates and intelligent features (e.g., AI assistants, automation, smart widgets) make using my smartphone intuitive and productive.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
My smartphone seamlessly synchronises and integrates with external applications, cloud storage, and connected digital ecosystems.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The software personalisation and adaptive settings of my smartphone effectively support my individual study and lifestyle routines.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Variable 3: Design and Usability Innovation
The physical build, materials, and ergonomic design of my smartphone make it comfortable and practical to use daily.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The user interface (UI) and navigation menus are designed in a way that minimises user effort and confusion.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The overall aesthetic appeal and form factor of my smartphone reflect modern and innovative design trends.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree



Variable 4: Security and Privacy Innovation
The biometric authentication methods (e.g., Face Unlock, fingerprint recognition) are fast, reliable, and secure.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The privacy settings and permission management controls give me clear and transparent control over my personal data.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Built-in security protections (such as secure mobile payments and anti-theft tracking) provide confidence when using my smartphone.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Variable 5: Perceived Budget Value
My smartphone provides good value considering its features, performance and price.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The benefits and capabilities of my smartphone justify the amount of money I spent on it.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Compared with other smartphones in a similar price range, my device offers better overall value.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Variable 6: Customer Satisfaction
Overall, I am satisfied with the performance, features and user experience of my current smartphone.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
The actual capabilities and everyday performance of my smartphone have met or exceeded my initial expectations.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Compared with an ideal smartphone within its price category, my current device represents an excellent choice.
· Strongly Disagree
· Disagree
· Neutral
· Agree
· Strongly Agree
Survey Link: https://forms.cloud.microsoft/e/5EubFZqhjc 
[image: ]
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[bookmark: _GoBack]Data Analysis Link:- https://uowtsd-my.sharepoint.com/:f:/g/personal/2504655_student_uwtsd_ac_uk/IgChdfdrYVP9RK2JqSezNkWbAaYboem5mWDb0lkM_xe7gRE?e=hjBixi
	ID
	Gender
	Age Group
	Study Level
	Smartphone Brand
	HPI1
	HPI2
	HPI3
	SI1
	SI2
	SI3
	DU1
	DU2
	DU3
	SP1
	SP2
	SP3
	BV1
	BV2
	BV3
	CS1
	CS2
	CS3

	1
	Male
	26 – 30 years
	PhD / Research Degree
	Xiaomi / Redmi / POCO
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	2
	Female
	22 – 25 years
	Undergraduate
	Motorola
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	3
	Male
	18 – 21 years
	Other
	Motorola
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	4
	Male
	22 – 25 years
	Postgraduate (Master's)
	Xiaomi / Redmi / POCO
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	5
	Female
	31 years and above
	PhD / Research Degree
	Xiaomi / Redmi / POCO
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	6
	Male
	31 years and above
	Postgraduate (Master's)
	Google Pixel
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	7
	Male
	18 – 21 years
	Other
	Samsung (Android)
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	8
	Male
	22 – 25 years
	Other
	Xiaomi / Redmi / POCO
	Strongly Disagree
	Agree
	Disagree
	Disagree
	Neutral
	Agree
	Neutral
	Neutral
	Disagree
	Neutral
	Strongly Disagree
	Strongly Disagree
	Neutral
	Disagree
	Agree
	Strongly Disagree
	Neutral
	Disagree

	9
	Female
	22 – 25 years
	PhD / Research Degree
	Xiaomi / Redmi / POCO
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	10
	Female
	31 years and above
	Undergraduate
	Samsung (Android)
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	11
	Male
	22 – 25 years
	PhD / Research Degree
	OnePlus
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	12
	Female
	22 – 25 years
	Postgraduate (Master's)
	Apple (iPhone / iOS)
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	13
	Male
	26 – 30 years
	PhD / Research Degree
	Other
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	14
	Female
	22 – 25 years
	Undergraduate
	Google Pixel
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	15
	Male
	18 – 21 years
	Undergraduate
	Other
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	16
	Female
	26 – 30 years
	PhD / Research Degree
	Google Pixel
	Strongly Disagree
	Agree
	Disagree
	Disagree
	Neutral
	Agree
	Neutral
	Neutral
	Disagree
	Neutral
	Strongly Disagree
	Strongly Disagree
	Neutral
	Disagree
	Agree
	Strongly Disagree
	Neutral
	Disagree

	17
	Male
	26 – 30 years
	PhD / Research Degree
	Samsung (Android)
	Agree
	Agree
	Neutral
	Neutral
	Disagree
	Agree
	Agree
	Strongly Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Strongly Agree
	Agree
	Strongly Agree
	Neutral
	Strongly Agree
	Agree

	18
	Prefer not to say
	22 – 25 years
	Postgraduate (Master's)
	Other
	Neutral
	Neutral
	Strongly Agree
	Agree
	Strongly Agree
	Neutral
	Neutral
	Strongly Agree
	Strongly Disagree
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree
	Neutral

	19
	Male
	26 – 30 years
	PhD / Research Degree
	Google Pixel
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	20
	Prefer not to say
	22 – 25 years
	Undergraduate
	Samsung (Android)
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	21
	Male
	18 – 21 years
	PhD / Research Degree
	Google Pixel
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	22
	Male
	26 – 30 years
	Other
	Apple (iPhone / iOS)
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	23
	Male
	31 years and above
	Undergraduate
	Samsung (Android)
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	24
	Male
	31 years and above
	PhD / Research Degree
	Apple (iPhone / iOS)
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	25
	Male
	22 – 25 years
	Other
	Other
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	26
	Male
	31 years and above
	Undergraduate
	Samsung (Android)
	Strongly Disagree
	Agree
	Disagree
	Disagree
	Neutral
	Agree
	Neutral
	Neutral
	Disagree
	Neutral
	Strongly Disagree
	Strongly Disagree
	Neutral
	Disagree
	Agree
	Strongly Disagree
	Neutral
	Disagree

	27
	Female
	26 – 30 years
	Postgraduate (Master's)
	Apple (iPhone / iOS)
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	28
	Female
	31 years and above
	Other
	Motorola
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	29
	Male
	22 – 25 years
	Postgraduate (Master's)
	Samsung (Android)
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	30
	Prefer not to say
	22 – 25 years
	Undergraduate
	Apple (iPhone / iOS)
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	31
	Male
	22 – 25 years
	PhD / Research Degree
	Other
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	32
	Male
	26 – 30 years
	Undergraduate
	Motorola
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	33
	Male
	26 – 30 years
	Undergraduate
	Samsung (Android)
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	34
	Female
	26 – 30 years
	Postgraduate (Master's)
	Google Pixel
	Strongly Disagree
	Agree
	Disagree
	Disagree
	Neutral
	Agree
	Neutral
	Neutral
	Disagree
	Neutral
	Strongly Disagree
	Strongly Disagree
	Neutral
	Disagree
	Agree
	Strongly Disagree
	Neutral
	Disagree

	35
	Male
	26 – 30 years
	Postgraduate (Master's)
	Samsung (Android)
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Strongly Agree
	Strongly Disagree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Strongly Agree
	Neutral
	Agree
	Disagree
	Neutral
	Strongly Agree

	36
	Prefer not to say
	18 – 21 years
	PhD / Research Degree
	Samsung (Android)
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	37
	Male
	22 – 25 years
	Undergraduate
	Google Pixel
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	38
	Male
	22 – 25 years
	PhD / Research Degree
	Samsung (Android)
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	39
	Prefer not to say
	18 – 21 years
	Postgraduate (Master's)
	Motorola
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	40
	Male
	26 – 30 years
	Postgraduate (Master's)
	Google Pixel
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	41
	Male
	18 – 21 years
	Other
	Other
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	42
	Female
	22 – 25 years
	Other
	Samsung (Android)
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	43
	Male
	18 – 21 years
	Other
	Apple (iPhone / iOS)
	Strongly Disagree
	Agree
	Disagree
	Disagree
	Neutral
	Agree
	Neutral
	Neutral
	Disagree
	Neutral
	Strongly Disagree
	Strongly Disagree
	Neutral
	Disagree
	Agree
	Strongly Disagree
	Neutral
	Disagree

	44
	Prefer not to say
	22 – 25 years
	Other
	Google Pixel
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	45
	Male
	31 years and above
	Undergraduate
	Google Pixel
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	46
	Male
	18 – 21 years
	Postgraduate (Master's)
	Samsung (Android)
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	47
	Female
	26 – 30 years
	Undergraduate
	OnePlus
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	48
	Male
	31 years and above
	Undergraduate
	Other
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	49
	Male
	31 years and above
	PhD / Research Degree
	Google Pixel
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	50
	Female
	26 – 30 years
	PhD / Research Degree
	Google Pixel
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	51
	Female
	31 years and above
	PhD / Research Degree
	Samsung (Android)
	Strongly Disagree
	Agree
	Disagree
	Disagree
	Neutral
	Agree
	Neutral
	Neutral
	Disagree
	Neutral
	Strongly Disagree
	Strongly Disagree
	Neutral
	Disagree
	Agree
	Strongly Disagree
	Neutral
	Disagree

	52
	Male
	18 – 21 years
	Other
	Other
	Strongly Agree
	Neutral
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Neutral
	Neutral
	Agree
	Strongly Disagree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Neutral
	Neutral
	Agree

	53
	Prefer not to say
	31 years and above
	Other
	OnePlus
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	54
	Female
	18 – 21 years
	Other
	Motorola
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	55
	Female
	18 – 21 years
	PhD / Research Degree
	Other
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	56
	Male
	18 – 21 years
	Undergraduate
	Google Pixel
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	57
	Male
	26 – 30 years
	Postgraduate (Master's)
	OnePlus
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	58
	Female
	31 years and above
	Postgraduate (Master's)
	Motorola
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	59
	Male
	26 – 30 years
	Other
	Xiaomi / Redmi / POCO
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	60
	Female
	18 – 21 years
	Other
	OnePlus
	Agree
	Neutral
	Agree
	Neutral
	Neutral
	Neutral
	Agree
	Neutral
	Agree
	Neutral
	Strongly Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree

	61
	Male
	31 years and above
	PhD / Research Degree
	Apple (iPhone / iOS)
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	62
	Female
	18 – 21 years
	PhD / Research Degree
	Samsung (Android)
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	63
	Male
	26 – 30 years
	Postgraduate (Master's)
	Other
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	64
	Male
	18 – 21 years
	Other
	Samsung (Android)
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	65
	Male
	31 years and above
	Postgraduate (Master's)
	Motorola
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	66
	Male
	22 – 25 years
	PhD / Research Degree
	Google Pixel
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	67
	Male
	26 – 30 years
	Undergraduate
	Motorola
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	68
	Male
	18 – 21 years
	PhD / Research Degree
	Samsung (Android)
	Agree 
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree

	69
	Male
	22 – 25 years
	Postgraduate (Master's)
	OnePlus
	Agree
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree

	70
	Female
	26 – 30 years
	Other
	Motorola
	Strongly Agree
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Strongly Agree

	71
	Prefer not to say
	22 – 25 years
	Undergraduate
	Google Pixel
	Strongly Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Agree
	Agree
	Neutral
	Strongly Agree
	Neutral
	Strongly Agree
	Agree
	Agree
	Strongly Agree
	Agree

	72
	Female
	26 – 30 years
	Other
	Samsung (Android)
	Strongly Agree
	Strongly Agree
	Agree
	Neutral
	Strongly Agree
	Agree
	Neutral
	Agree
	Strongly Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Agree
	Agree
	Strongly Agree
	Strongly Agree

	73
	Female
	31 years and above
	PhD / Research Degree
	OnePlus
	Disagree
	Disagree
	Neutral
	Neutral
	Neutral
	Neutral
	Agree
	Agree
	Neutral
	Neutral
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Neutral
	Neutral
	Disagree
	Disagree

	74
	Female
	22 – 25 years
	PhD / Research Degree
	Apple (iPhone / iOS)
	Agree
	Neutral
	Neutral
	Neutral
	Strongly Disagree
	Disagree
	Disagree
	Strongly Disagree
	Neutral
	Neutral
	Disagree
	Disagree
	Disagree
	Neutral
	Agree
	Disagree
	Disagree
	Neutral

	75
	Male
	26 – 30 years
	Postgraduate (Master's)
	OnePlus
	Neutral
	Neutral
	Agree
	Neutral
	Agree
	Agree
	Strongly Agree
	Agree
	Strongly Agree
	Strongly Disagree
	Neutral
	Strongly Agree
	Strongly Agree
	Strongly Agree
	Strongly Agree
	Neutral
	Agree
	Agree
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Gender Distribution




Male	Female	Prefer not to say	44	23	8	
Age Distribution





18–21 years	22–25 years	26–30 years	31 years and above	17	20	22	16	
Level of Study


Undergraduate	Postgraduate (Master's)	PhD / Research Degree	Other	17	16	23	19	


Current Smartphone Brand


Apple (iPhone / iOS)	Samsung (Android)	Google Pixel	Xiaomi / Redmi / POCO	OnePlus	Motorola	Other	8	18	15	6	8	10	10	
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1. Participant Consent

Please confirm the following statements before continuing with the questionnaire.

I confirm that:

O | have read and understood the information provided about this research study.

O | understand that my participation is voluntary and that | may withdraw from the study at any time before
submitting my responses.

O | understand that there are no direct material benefits from participating in this study.

O | have had the opportunity to ask questions about the study and understand the purpose of the research.
O | understand that the information | provide will be used for academic research purposes and may contribute
to reports, presentations, or academic publications.

O | understand that my responses will remain anonymous and no personally identifiable information will be
collected.

O | confirm that | am aged 18 or above and currently enrolled at a UK university.

O | agree to participate in this research study.

Yes

No
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Participant Profile and Smartphone Information

2. What is your gender?

Male
Female

Prefer not to say

3. What is your age group?
18-21 years
22-25 years
26-30 years

31 years and above

4. What level of study are you currently enrolled in at your UK university?

Undergraduate
Postgraduate (Master's)
PhD / Research Degree

Other
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5. Which brand is your current primary smartphone?
Apple (iPhone / i0S)
Samsung (Android)
Google Pixel
Xiaomi / Redmi / POCO
OnePlus
Motorola

Other
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6. Variable 1: Hardware and Performance Innovation Score  /Opts (D

Strongly Disagree Disagree Neutral Agree Strongly Agree

My smartphone provides
advanced processing power
and seamless multitasking for
my daily and academic tasks.

The battery life and charging
speed of my device represent
an innovative improvement
over older smartphone
generations.

The camera system, display
quality, and hardware
durability of my smartphone
exceed standard device
specifications.
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7. Variable 2: Software and Intelligent-Functionality Innovation Score  /Opts (D)

Strongly Disagree Disagree Neutral Agree Strongly Agree

Operating system updates
and intelligent features (e.g.,
Al assistants, automation,
smart widgets) make using
my smartphone intuitive and
productive.

My smartphone seamlessly
synchronises and integrates
with external applications,
cloud storage, and connected
digital ecosystems.

The software personalisation
and adaptive settings of my
smartphone effectively
support my individual study
and lifestyle routines.
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8. Variable 3: Design and Usability Innovation Score  /Opts (D)

Strongly Disagree Disagree Neutral Agree Strongly Agree

The physical build, materials,
and ergonomic design of my
smartphone make it
comfortable and practical to
use daily.

The user interface (Ul) and
navigation menus are
designed in a way that
minimises user effort and
confusion.

The overall aesthetic appeal
and form factor of my
smartphone reflect modern
and innovative design trends.




image13.png
9. Variable 4: Security and Privacy Innovation Score  /Opts (9

Strongly Disagree Disagree Neutral Agree Strongly Agree

The biometric authentication
methods (e.g., Face Unlock,
fingerprint recognition) are
fast, reliable, and secure.

The privacy settings and
permission management
controls give me clear and
transparent control over my
personal data.

Built-in security protections
(such as secure mobile
payments and anti-theft
tracking) provide confidence
when using my smartphone.
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10. Variable 5: Perceived Budget Value Score  /Opts (3

Strongly Disagree Disagree Neutral Agree Strongly Agree

My smartphone provides
good value considering its
features, performance and
price.

The benefits and capabilities
of my smartphone justify the
amount of money | spent on
it.

Compared with other
smartphones in a similar price
range, my device offers better
overall value.
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11. Variable 6: Customer Satisfaction Score  /Opts (D)

Strongly Disagree Disagree Neutral Agree Strongly Agree

Overall, | am satisfied with the
performance, features and
user experience of my current
smartphone.

The actual capabilities and
everyday performance of my
smartphone have met or
exceeded my initial
expectations.

Compared with an ideal
smartphone within its price
category, my current device
represents an excellent choice.
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