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Abstract

The promise of blockchain technology to revolutionise data security, transparency, and trust in a variety of
fields has drawn a lot of interest. Blockchain-Based Certificate Verification (BBCV), which provides a safe
and impenetrable mechanism for keeping academic credentials, is one of the new uses. Despite this
possibility, BBCV is still not widely used in higher education. By looking at important organizational and
technological aspects that affect BBCV adoption, this study explores the desire to embrace it. This pilot
study evaluates the validity and reliability of an instrument designed to assess adoption motivations and
challenges, drawing on the Technology Readiness Index (TRI), Diffusion of Innovation Theory (DOI), and
insights from open-source software (OSS) development and social cognitive theory. To collect data
regarding people who are familiar with blockchain development and deployment in educational settings, a
survey methodology was used to gather 109 valid replies. IBM SPSS version 29.0.0.0 for Windows was used
to analyses the data. The results validate the good reliability and construct validity of the modified measuring
tools. Moreover, The EFA results provided preliminary empirical evidence supporting the construct validity
of the measurement instrument. The findings offer a basis for comprehending important elements that affect
the desire to implement BBCV in higher education institutions, including perceived complexity,
compatibility, reluctance to change, and technical readiness.
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1. INTRODUCTION

The fundamental characteristics of digital information system (IS) artefacts that were first created for
cryptocurrencies are displayed by blockchain technology [1]. Beyond cryptocurrencies, however, the
technology may find application in supply chain management [2], identity management [3], smart contracts [4],
and the Internet of Things (10T) [5]. Higher education certificate verification systems are one of the new uses of
blockchain technology, which provides a decentralised, tamper-proof method of handling academic credentials.
Open-source software (OSS), or software created by various groups, is frequently the foundation of blockchain
projects. Ethereum and Bitcoin are well-known instances of open-source blockchain initiatives [6] . Similar to
the conventional OSS ideas seen in the literature, Bitcoin is a public decentralised database project whose
source codes are frequently free to alter. The interest in blockchain projects has been increasing [7] since the
introduction of Bitcoin in 2008 by anonymous individuals and groups of developers [8]. The global open-source
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software (OSS) community’s efforts are what ultimately drive its evolution [9], [10]. Blockchain relies upon the
voluntary collaborative actions of thousands of developers [11], and the idea of OSS as software that has
diverse individual developers is discussed in [12]. Therefore, developers constitute essential critical actors in
the successful evolution of blockchain projects [7]. Currently, there are more than 3,000 blockchain projects
being hosted on the GitHub development platform [13]. Nevertheless, unlike traditional OSS, blockchain
developers need to be cautious about the security and reliability of the software by designing efficient and
reliable protocols for immutable distributed databases [14]. Many scholars have considered how crucial it is to
understand intention to adopt new technology, specifically blockchain [15], given that blockchain has the
ability to disrupt a wide range of industries, notably in the financial sectors [16]. Blockchain technologies are
disruptive, but the adoption rate still outpaces the success rate [17]. According to some studies, the success of
blockchain projects depends on creative, community-driven initiatives [18], which are hampered by a lack of
technical expertise, especially in the higher education sector [19]. Managing certificates presents special issues
for higher education institutions, which makes it extremely difficult to validate academic qualifications. These
difficulties include the lack of specialised tools because the majority of current tools are made for conventional
verification systems, a lack of cryptographic knowledge, the high expense of certificate verification, and
laborious procedures because current systems are centralised [20].

Table 1. Some empirical studies on intention to adopt technologies

Study | Context Findings Limitations

[21] | E-health in Iragi | Four dimensions: core intention, | Lacks evaluation of technological
healthcare environmental, individual, and | competency, access, and motivation.

technological intention to adopt.
Cloud Computing | Subjective norms, perceived ease, | Does not address obstacles teachers

[22] | Electronic Learning | perceived usefulness impact intention | and students face in implementing
(CCEL) in Iraqg and actual use; technology readiness | CCEL.

moderates.

[23] | IT  adoption by | Positive correlation between | No  practical  suggestions  for
accountants in war- | accountants' IT competencies and | increasing IT competency or adoption
torn Iraq technology readiness. readiness.

E-commerce Evaluates Irag's preparedness for e- | Lacks detailed assessment of critical

[24] | readiness in Iraq commerce adoption using | factors such as access, infrastructure,

international indicators. and motivation for e-commerce.
SMEs in Iraq Technological readiness influences | Lacks consideration of access,
[25] desire to adopt information systems | motivation, and cognitive
and knowledge management | development in technology adoption.
capabilities.
E-learning readiness | Proposes  e-learning  assessment | Does not outline practical steps for

[26] | in Iraqi universities model with 86 measures, validated | model implementation or

using fuzzy Delphi method. organizational readiness.

[27] | Middle Eastern public | identifies obstacles to the | fails to incorporate  important
universities' use of e- | implementation of e-learning and | elements such as system
learning offers optimisation options. compatibility, motivation, expertise,

and digital infrastructure.
Remote education | evaluates six nations' preparation for | doesnt get into specifics on

[28] | throughout  several | online learning during COVID-19 and | challenges like internet access or how
nations finds inadequate preparedness. prepared teachers and students are for

remote learning.
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Kenyan certificate | suggests using the BBCV approach to | lacks evaluation of implementation
[29] | verification using | validate diplomas in Kenyan public | difficulties, training, financial

blockchain universities. concerns, and preparedness

technology

BlockCert mechanism | ensures safe, unchangeable academic | fails to  evaluate staff and
[30] | for verifying | certificates by using the open | organisational preparedness for using

certificates standard BlockCert. blockchain.

Although a number of empirical studies have been conducted on the intention to adopt technology in the
context of Iraq [31, 33], the majority of these studies do not examine how prepared a group or population is to
embrace new technology using TRI, a universally recognised measurement tool used to assess willingness and
ability of individuals or organisations to adopt the use of technology by evaluating factors such as access,
motivation, and competency. In order to develop a model of intention to adopt BBCV and investigate the
moderating effect of resistance to change on the relationship among perceived compatibility, perceived
complexity, and intention to adopt BBCV, this pilot study proposed to incorporate the Technology Readiness
Index [34], Diffusion of Innovation [35], and trans theoretical model of change.

2. METHODOLOGY

This pilot study aimed to assess the opinion of university student record employee on the reliability and validity
of a set of questionnaires. As a pilot study’s sample size was relatively small [36], the current pilot study
distributed 140 questionnaires to student record employee via platform of Google forms. A total of 109
employee was contacted via the platform, but 31 employees not contact the platform. In order to increase the
validity and reliability of the developed instrument, this study adopted a multi-stage technique as suggested by
[37]. The research process consists of three main phases: 1) instrument development, 2) content validity, and 3)
pilot study.

2.1 Instrument Development

The important elements for identifying the factors in the current study are the Technology Readiness Index
(TRI) [38] in the IS literature and research goal. The goal of earlier research was to demonstrate TRI's full
potential, which had not yet been realised because the full TRI model had not been taken into account. The
emergence of the Internet has led to the management and uptake of web-based technologies. As a result, the
TRI is used from a different angle, with the upkeep of web-based systems like blockchain being depicted as an
evolving process. An individual's behaviour, cognitive and emotional activities, and technology environment
are all interconnected and have an impact on one another. A systematic literature review (SLR) was carried out
based on the TRI in order to determine the variables that might affect the intention to adopt BBCV. To create
the instrument, a review of pertinent literature was conducted in addition to the SLR.

2.2 Justification of Combining TRI and DOI

Previous IS research has concentrated on identifying the factors influencing technology adoption using various
IS theories and models [39- 43]. For instance, TRA, TAM, TPB, SCT, TRI, and DOI have proved especially
illuminating in IS research, with a particular emphasis on technology adoption. Each theory offers insightful
information about different facets of human behaviour, which makes them helpful resources for comprehending
situations involving technological readiness. However, TPB and SCT use the idea of perceived outcomes to
predict behaviour, whereas TRA and TAM focus only on ideas about technology. Both theories contend that
people's decisions to utilise a particular technology are mostly impacted by their confidence that it will help
them achieve their goals. TRA, TAM, SCT, and TPB differ significantly from TRI and DOI theories in that
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they concentrate on describing and predicting individual attitudes, intentions, and behaviours related to
technology adoption [40], [44], [45]. In contrast, the TRI assesses people's general inclination towards
technology and their broad technological beliefs, while the DOI primarily concentrates on evaluating
preparedness and understanding the diffusion process of innovations [46], [47]. Again, TRI and DOI addressing
readiness and diffusion aspects that precede the adoption process [38], [48], and the others TRA, TAM, TRA,
SCT and TPB focusing on factors influencing actual technology adoption and usage [49]-[51]. [52] contend
that both these frameworks offer a degree of adaptability and interdisciplinary applicability, thus facilitating a
holistic exploration of blockchain technology readiness through both quantitative and qualitative analyses.
Nevertheless, the rapid evolution of the Internet, catalyzing the emergence of web-based technologies such as
blockchain [53], accentuates the pivotal role of technology readiness in ensuring that individuals and
organizations are adequately prepared for technology adoption [44]. Neglecting the aspect of intention to adopt
can result in a plethora of challenges, resistance, and inefficiencies during the adoption process [54,55]. When
evaluating preparedness and adoption, integrating TRI and TAM may overlap. [56] examine the moderating
role of attitude, resistance to change (RTC), DOI, TRI, and TAM on the intention to adopt innovative learning
in the United Arab Emirates (UAE). Structural equation modelling was used to analyse the data collected from
301 respondents. The results demonstrate that attitudes towards creative learning are positively impacted by
TRI and DOI, and that attitudes mediate their effects on behavioural intention. The conversion of behavioural
preparedness intention into actual use is greatly influenced by RTC. A limitation is using cross-sectional data
from the UAE during the COVID-19 pandemic. The study can help government stakeholders and
administrators enhance smart learning implementation for strategic goals.

In sum, integrating TRI and DOI is justified because it combines an individual-level perspective on readiness
with a broader contextual and social framework, offering a nuanced and comprehensive approach to studying
complex technology readiness, particularly in the context of advanced technologies like blockchain. This
integration addresses both micro-level and macro-level factors that influence technology adoption, reducing
uncertainty and providing valuable insights into the adoption process. In the end, this proposed study might
present a fresh feature: how the integration lowers uncertainty. There are a lot of perceived hazards and
uncertainties associated with complex technologies like blockchain. By analysing each person's intention to
adopt BBCV, the combined application of TRI and DOI can resolve this issue. A more precise and thorough
knowledge of how and why people or organisations decide to embrace or reject complicated technology like
blockchain may eventually result from this decrease in ambiguity.

2.3 Expert Review

A small sample of blockchain practitioners and a panel of academic experts were invited to remark on the
suitability of the adopted items. Academic experts include two experts from Universiti Utara Malaysia's School
of Computing (SOC) and associate professors and assistant professors in the fields of computer science,
software engineering, and information systems from Tikrit University, University of Samarra, and Imam Jaafar
Al-Sadig University. Factors and their items that should be taken into account when assessing the indicated
constructions were included to the instrument to help with comprehension. To make sure that all the
constructions follow the experts' suggestions, some factors and their assessment items were reworded before to
the pilot study.

3.RESULTS
3.1 Development of Instrument
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There were found to be around 210 papers (from IEEE, 53; Springer, 35; Elsevier, 29; AIS, 13; Emerald, 38;
Taylor and Francis, 42) that reported research on creating the many constructions of the theory that support its
authority. Based on the important pieces of evidence for determining the criteria in the review, the publications
that integrated a review of technological intention to adopt literature were carefully chosen. Nonetheless, it was
decided to use the following criteria to find and extract elements from earlier research in information system
views that affected the intention to deploy blockchain-based applications:

1. Only papers published in the Scopus or Web of Science indexes journals between 2018 and 2025 were
taken into consideration in order to guarantee a high-quality study.

2. The chosen papers included empirical research, conceptual frameworks, systematic reviews, and
English-language studies on the desire to adopt blockchain applications.

47 of the 136 studies were deemed irrelevant because they lacked specific methodology or empirical support.
Additionally, the methodology of the remaining 89 papers was evaluated; 41 of these were eliminated, leaving
48 studies.

The full text was thoroughly examined against the inclusion criteria, leading to the rejection of 23 more papers.
The quality of the remaining 25 was then appraised, based on publications, resulting in the exclusion of another
3 papers. Only the remaining 22 papers that met the inclusion criteria were chosen for the BBCV adoption
factors. The study scrutinized and mined 8 constructs. These include the intention to adopt BBCV,
innovativeness, optimism, discomfort, insecurity, perceived complexity of BT, perceived compatibility of BT
and resistance to change. To make sure that the purpose to apply BBCV elements was comparable to those
examined by other researchers, the adopted definitions and their conformance with the employed measurement
were assessed [57], [58]. The eight selected constructs emphasised their connections to the organisations'
project abandonment, which was comparable to the current study's setting. There are three pieces that make up
the entire instrument. Items pertaining to the eight structures are included in Section 1. ltems pertaining to the
intention to implement blockchain-based certificate verification are included in Section 2. In the meantime,
section 3 includes questions about the respondents' demographics.

3.2 Expert Review Results

All of the constructions were deemed to be significant once the data gathered from experts was analysed. A
thorough explanation of the steps of expert evaluation and instrument development is still pending publication
in a respectable journal.

3.3 Pilot Study Results
3.3.1 Respondents Demographic

Males largely dominate females (53.2% vs. 46.8%), according to the student record employee sample's
demographic distribution (N = 109). 68.8% of participants were between the ages of 20 and 39, while 31.2%
were above the age of 40. The majority of participants (97.3%) have at least a bachelor's degree, and only 2.8%
have only completed high school. This indicates that the participants are well educated. This may have an
impact on the sample's awareness of or participation in certificate verification procedures because it indicates
that they are well educated. The majority of employees have either less than a year's experience (33.0%) or one
to five years' experience (34.9%), suggesting a relatively youthful or newly involved population in the
certificate verification domain. Table 2 displays the demographic respondent's results.

Table 2. Respondent’s demographics

Variables Frequency Percentage
Gender
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Male 58 53.2%
Female 51 46.8%
Age

20-29 years 29 26.6%
30-39 years 46 42.2%
40-49 years 23 21.1%
50 years and above 11 10.1%

Education Level
High School 3 2.8%
Bachelors 68 62.4%
Masters 32 29.4%
PhD 6 5.5%
Experience in Certificate Verification
Less than one year 36 33.0%
1-5Years 38 34.9%
6 - 10 Years 13 11.9%
11 Years and above 22 20.2%
Type of University
Public 90 82.6%
Private 19 17.4%
Name of State of Iraq

Baghdad 65 59.6%
Salah EI-Din 44 40.4%

Public universities account for a sizable majority (82.6%), suggesting either institutional bias or a lack of
representation from private schools. Participants are geographically concentrated in Baghdad (59.6%), followed
by Salah EI-Din (40.4%), which may be due to the areas' higher education services or population density.
Overall, the demographic profile points to an early-career, highly educated cohort that is mostly associated with
public colleges in metropolitan areas.

3.3.2 Reliability Test

The reliability analysis of the study's constructs is shown in Table 3, with Cronbach's Alpha values ranging
from 0.853 to 0.921. Strong internal consistency and trustworthy measurement scales are shown by all
constructs exceeding the well-recognised criterion of 0.70. Interestingly, the greatest alpha values (0.921 and
0.920, respectively) for Perceived Compatibility (PCOM) and Intention to Adopt BBCV (INT) indicate that
respondents gave extremely consistent responses to these questions. On the other hand, although still
respectable, Innovativeness (INNV) and Perceived Complexity (PCXT) had the lowest alpha values (0.853 and
0.863), which would demonstrated the value remained satisfactory, indicating acceptable internal consistency.
Consistent reliability across dimensions supports the use of these factors in predictive modelling and
strengthens the validity of the study's conclusions.

Table 3. Results of Reliability Analysis

Constructs Items Number Cronbach’s Alpha
Intention to Adopt BBCV (INT) 4 0.920
Innovativeness (INNV) 4 0.853
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Optimism (OPTM) 5 0.878
Discomfort (DCFT) 5 0.869
Insecurity (INSC) 7 0.864
Perceived Complexity (PCXT) 6 0.863
Perceived Compatibility (PCOM) 5 0.921
Resistance to Change (RTC) 5 0.884

3.3.3 Exploratory Factor Analysis

Exploratory Factor Analysis (EFA) was conducted to provide preliminary empirical evidence of the construct
validity of the measurement instrument. The adequacy of the data for factor analysis was first assessed using the
Kaiser—Meyer—Olkin (KMO) measure and Bartlett’s Test of Sphericity. The KMO values ranged from 0.804 for
(DCFT) to 0.857 for (INSC), indicating adequate sampling adequacy across all constructs. Furthermore,
Bartlett’s Test was statistically significant for all constructs (p < 0.001), confirming that the correlations among
the measurement items were sufficient to justify factor analysis.

The factor loading results further demonstrated an acceptable factor structure. The standardized factor loadings
ranged from 0.532 to 0.887 across the measurement items. All items loaded on their respective constructs at
acceptable levels, with the highest loading observed for DCFT2 (0.887), followed by INT3 (0.880), PCXT5
(0.878), and PCXT3 (0.875). Although some items exhibited relatively lower loadings, such as INSC7 (0.532),
INSC3 (0.552), and INSC2 (0.570), these values remained within an acceptable range and therefore did not
provide sufficient justification for item deletion. The communalities ranged from 0.527 to 0.850, indicating that
an adequate proportion of the variance in each item was accounted for by the extracted factor. In addition, the
eigenvalues ranged from 2.788 to 3.866 across the constructs, with all values exceeding the commonly used
threshold of 1.0. Overall, the EFA results provide preliminary support for the underlying factor structure of the
measurement instrument and indicate that the retained items adequately represent their respective constructs,
see Table 4. Therefore, during this procedure no item was deleted.

Table 4. Summary of Results for EFA

VAR KMO | Bartlett | Eigen Item Factor | Communalities | Deleted
Test Value Loading Item
INT 0.839 <0.001 3.239 INT1 0.855 0.794 Nil
INT2 0.862 0.769 Nil
INT3 0.880 0.799 Nil
INT4 0.865 0.800 Nil
INNV 0.809 <0.001 2.788 INNV1 0.736 0.717 Nil
INNV2 0.723 0.707 Nil
INNV3 0.606 0.689 Nil
INNV4 0.639 0.692 Nil
OPTM 0.813 <0.001 3.396 OPTM1 0.712 0.527 Nil
OPTM2 0.793 0.769 Nil
OPTM3 0.596 0.717 Nil
OPTM4 0.630 0.840 Nil
OPTM5 0.688 0.846 Nil
DCFT 0.804 <0.001 3.301 DCFT1 0.820 0.757 Nil
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DCFT2 0.887 0.850 Nil
DCFT3 0.821 0.794 Nil
DCFT4 0.606 0.656 Nil
DCFT5 0.731 0.764 Nil
INSC 0.857 <0.001 3.866 INSC1 0.672 0.738 Nil
INSC2 0.570 0.709 Nil
INSC3 0.552 0.681 Nil
INSC4 0.803 0.749 Nil
INSC5 0.729 0.640 Nil
INSC6 0.621 0.720 Nil
INSC7 0.598 0.535 Nil
PCXT 0.816 <0.001 3.621 PCXT1 0.532 0.684 Nil
PCXT2 0.612 0.661 Nil
PCXT3 0.875 0.806 Nil
PCXT4 0.805 0.738 Nil
PCXT5 0.878 0.823 Nil
PCXT6 0.840 0.787 Nil
PCOM 0.842 <0.001 3.816 PCOM1 0.581 0.704 Nil
PCOM2 0.619 0.752 Nil
PCOM3 0.781 0.844 Nil
PCOM4 0.760 0.848 Nil
PCOMb5 0.744 0.838 Nil
RTC 0.844 <0.001 3.427 RTC1 0.772 0.660 Nil
RTC2 0.850 0.751 Nil
RTC3 0.786 0.700 Nil
RTC4 0.836 0.812 Nil
RTC5 0.716 0.759 Nil

The EFA results indicate that the measurement items demonstrate an acceptable factor structure. The factor
loadings were examined to determine the extent to which each item represented its intended construct. Overall,
the findings provide preliminary empirical support for the construct validity of the measurement instrument.

3.3.4 Normality Assessment

Additionally, Table 5 uses the skewness and kurtosis values for each variable to shed light on the dataset's
distribution features. The majority of variables show skewness and kurtosis in the +2 range, which suggests that
they are roughly normal and appropriate for parametric analysis. Intention to Adopt BBCV (INT) shows the
highest negative skewness (-1.029) and elevated kurtosis (1.877), suggesting that responses are left-skewed and
slightly peaked indicating strong agreement or interest among respondents. Insecurity (INSC), Perceive
compatibility (PCOM) and Resistance to Change (RTC) exhibit near-zero skewness and kurtosis, reflecting
balanced and normally distributed responses. These values suggest that the data is reasonably well-behaved and
supports the assumptions required for advanced statistical analyses such as SEM or regression. The skewness of
INT, however, would suggest that sample bias favouring early adopters or ceiling effects need to be
investigated.
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Table 5. Skewness and Kurtosis Standards

Variable Skewness Kurtosis
INT -1.029 1.877
INNV -0.773 0.895
OPTM -0.563 1.002
DCFT -0.959 0.874
INSC -0.077 0.304
PCXT -0.807 0.283
PCOM -0.360 -0.008
RTC 0.133 0.026

4.CONCLUSION, LIMITATION, AND FUTURE RESEARCH

The demographics and attitudes around the deployment of blockchain-based certificate verification systems are
fundamentally revealed by this pilot research. The 109 respondents in the sample provide a strong starting
point, especially for evaluating the internal consistency and structure of the instrument. The majority of
constructs achieved acceptable to outstanding Cronbach's alpha values, indicating that the instrument is
generally dependable.This suggests that important characteristics like intention to adopt, perceived
compatibility, insecurity, and reluctance to change are appropriately captured by the instrument. The pilot
sample was predominantly drawn from public higher education institutions and was geographically
concentrated in Baghdad and Salah EI-Din. Therefore, the findings should be interpreted as preliminary
evidence from the pilot phase rather than as nationally representative evidence of blockchain-based certificate
verification adoption across all Iragi higher education institutions. There are still constraints even if the sample
size of 109 is sufficient for pilot research. In this early stage, broader applicability may be limited by the
demographic concentration in particular regions and institutional kinds. Furthermore, the Innovativeness scale's
marginally lower reliability indicates a need for improvement even if the majority of constructs showed
excellent internal consistency. The cross-sectional design of the study and its dependence on self-reported data
may potentially restrict the breadth of insights into causal linkages or induce bias. But as a pilot, the main
objective was to evaluate the instrument's viability and dependability, which was accomplished. In order to
improve generalisability, future research should employ a larger and more geographically diverse sample and
apply Structural Equation Modeling (SEM) to empirically examine the hypothesized relationships among the
constructs and assess the proposed theoretical model. A more thorough knowledge of blockchain usage in
higher education would result from expanding to include respondents from private institutions, different Iraqi
governorates, and a range of educational backgrounds. It could be necessary to further develop the
Innovativeness concept, perhaps with the help of focus groups or qualitative interviews. Examining how user
views change as a result of greater exposure to and usage of blockchain technology in educational settings may
potentially benefit from longitudinal research.

5. REFERENCES

1. Walch, A. (2019). In code(rs) we trust: Software developers as fiduciaries in public
blockchains. In P. Hacker, I. Lianos, G. Dimitropoulous, and S. Eich (Eds.), Regulating
blockchain techno-social and legal challenges (pp. 58-81).

2. Akbar, M. D., and Aurachmana, R. (2020). Hybrid genetic—tabu search algorithm to optimize
the route for capacitated vehicle routing problem with time window. International Journal of
Industrial Optimization, 1(1), 15. https://doi.org/10.12928/ijio.v1i1.1421.



https://www.google.com/search?q=https://doi.org/10.12928/ijio.v1i1.1421

Scientific Archive International Journal Husam et al

10.

11.

12.

13.

14.

15.

16.

17.

Zahedi, M., Babar, M. A., and Treude, C. (2018). An empirical study of security issues posted
in open source projects. Proceedings of the Annual Hawaii International Conference on
System Sciences, 5504-5513. https://doi.org/10.24251/hicss.2018.686.

Ghosh, A., Lavanya, Hassija, V., Chamola, V., and EI Saddik, A. (2024). A survey on
decentralized metaverse using blockchain and Web 3.0 technologies, applications, and more.
IEEE Access, 12, 146915-146948. https://doi.org/10.1109/ACCESS.2024.3469193.

Faquir, D., Chouliaras, N., Sofia, V., Olga, K., and Maglaras, L. (2021). Cybersecurity in
smart grids, challenges and solutions. Electronics and Electrical Engineering, 5(October
2020), 24-37.

Lu, Y. (2018). Blockchain and the related issues: A review of current research topics. Journal
of Management Analytics, 5(4), 231-255. https://doi.org/10.1080/23270012.2018.1516523.
Chen, J., Xia, X., Lo, D., Grundy, J., and Yang, X. (2021). Maintenance-related concerns for
post-deployed Ethereum smart contract development: Issues, techniques, and future
challenges. Empirical Software Engineering, 26(6). https://doi.org/10.1007/s10664-021-
10018-0.

Marcilio, D., Furia, C. A., Bonifacio, R., and Pinto, G. (2020). SpongeBugs: Automatically
generating fix suggestions in response to static code analysis warnings. Journal of Systems and
Software, 168, 110671. https://doi.org/10.1016/j.jss.2020.110671.

Islam, N., Mantymaki, M., and Turunen, M. (2019). Understanding the role of actor
heterogeneity in blockchain splits: An actor-network perspective to bitcoin. Proceedings of the
Annual Hawaii International Conference on  System  Sciences, 4595-4604.
https://doi.org/10.24251/hicss.2019.556.

O’Neil, M., Muselli, L., Cai, X., and Zacchiroli, S. (2022). Co-producing industrial public
goods on GitHub: Selective firm cooperation, volunteer-employee labour and participation
inequality. New Media and Society. https://doi.org/10.1177/14614448221090474.

Meli, M., McNiece, M. R., and Reaves B. (2019). How bad can it Characterizing secret
leakage in public GitHub repositories. https://doi.org/10.14722/ndss.2019.23418.

Li, Z., Yu, Y., Wang, T., Yin, G, Li, S., and Wang, H. (2021). Are you still working on this?
An empirical study on pull request abandonment. IEEE Transactions on Software Engineering,
48(6), 1-17. https://doi.org/10.1109/TSE.2021.3053403.

Frohlich, M., Gutjahr, F., and Alt, F. (2020). Don’t lose your coin! Investigating security
practices of cryptocurrency users. DIS 2020 - Proceedings of the 2020 ACM Designing
Interactive Systems Conference, 1751-1763. https://doi.org/10.1145/3357236.3395535.

Barrak, A. (2024). The promise of serverless computing within peer-to-peer architectures for
distributed ML training. Proceedings of the AAAI Conference on Artificial Intelligence, 38(21),
23383-23384. https://doi.org/10.1609/aaai.v38i21.30392.

Axelsen, H., Jensen, J. R., and Ross, O. (2022). When is a DAO decentralized?. Complex
Systems Informatics and Modeling Quarterly, 176(31), 51-75.
https://doi.org/10.7250/csimq.2022-31.04.

Arslan, A., Buchanan, B. G., Kamara, S., and Al Nabulsi, N. (2021). Fintech, base of the
pyramid entrepreneurs and social value creation. Journal of Small Business and Enterprise
Development. https://doi.org/10.1108/JSBED-10-2020-0370.

Thurber, D. (2023). Balancing fidelity and agency in higher education curriculum:

10


https://www.google.com/search?q=https://doi.org/10.24251/hicss.2018.686
https://www.google.com/search?q=https://doi.org/10.1109/ACCESS.2024.3469193
https://www.google.com/search?q=https://doi.org/10.1080/23270012.2018.1516523
https://doi.org/10.1007/s10664-021-10018-0
https://doi.org/10.1007/s10664-021-10018-0
https://www.google.com/search?q=https://doi.org/10.1016/j.jss.2020.110671
https://www.google.com/search?q=https://doi.org/10.24251/hicss.2019.556
https://www.google.com/search?q=https://doi.org/10.1177/14614448221090474
https://www.google.com/search?q=https://doi.org/10.14722/ndss.2019.23418
https://www.google.com/search?q=https://doi.org/10.1109/TSE.2021.3053403
https://www.google.com/search?q=https://doi.org/10.1145/3357236.3395535
https://www.google.com/search?q=https://doi.org/10.1609/aaai.v38i21.30392
https://doi.org/10.7250/csimq.2022-31.04
https://www.google.com/search?q=https://doi.org/10.1108/JSBED-10-2020-0370

Scientific Archive International Journal Husam et al

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Implementing a complex, large-scale redesign.

Okada, A. (2024). A self-reported instrument to measure and foster students’ science
connection to life with the CARE-KNOW-DO model and open schooling for sustainability.
Journal of Research in Science Teaching. https://doi.org/10.1002/tea.21964.

Hulusic, V., Gusia, L., Luci, N., and Smith, M. (2023). Tangible user interfaces for enhancing
user experience of virtual reality cultural heritage applications for utilization in educational
environment. Journal on Computing and Cultural Heritage, 16(2).
https://doi.org/10.1145/3593429.
Capece, G., Ghiron, N. L., and Pasquale, F. (2020). Blockchain technology: Redefining trust
for digital certificates. Sustainability, 12(21), 1-12. https://doi.org/10.3390/su12218952.
Ali, S. M., Burhanuddin, M. A., Nather, I. T., Jaber, M. M., and Abd, S. K. (2021). Critical
analysis of electronic health readiness assessment factors for development of e-health
framework in Irag. In Proceedings of International Conference on Emerging Technologies and
Intelligent Systems (pp. 1-15).
Katheeth, Z. D., Alathari, B., and Noor, A. D. (2022). The predictors of adopting cloud
computing e-learning in Iraq: The role of technology readiness. Bulletin of Electrical
Engineering and Informatics, 11(3), 1471-1479. https://doi.org/10.11591/eei.v11i3.3768.
Alkhaffaf, H. H. K., Idris, K. M., Abdullah, A., and Al-Aidaros, A.-H. (2018). The influence
of technology readiness on information technology competencies and civil conflict
environment. Indian-Pacific Journal of Accounting and Finance, 2(2), 51-64.
https://doi.org/10.52962/ipjaf.2018.2.2.48.
Asaad, M., Hassan, A., Abdul, H., and Hammoud, G. (2021). Evaluating the readiness of Iraq
for  e-commerce. Iragi  Journal of  Economic  Sciences, 4(2), 1-20.
https://doi.org/10.31272/1JES2021.69.4.
Kareem, H., Dauwed, M., Meri, A., and Aldujaili, A. A. (2022). Technology readiness in
SMEs: Accounting information systems, knowledge management capabilities, and innovation.
Journal of Advanced Sciences and Nanotechnology, 1(3), 65-72.
https://doi.org/10.55945/joasnt.2022.1.3.65-72.
Al-Rikabi, Y. K., and Montazer, G. A. (2023). Designing an e-learning readiness assessment
model for Iragi universities employing fuzzy Delphi method. Springer US.
https://doi.org/10.1007/s10639-023-11889-0.
Al-Azawei, A., Parslow, P., and Lundgvist, K. (2018). Barriers and opportunities of e-learning
implementation in Iraq: A case of public universities. International Review of Research in
Open and Distributed Learning, 17(5), 126-146.

https://doi.org/10.19173/irrodl.v17i5.2501.

Doghonadze, N., Aliyev, A., Halawachy, H., Knodel, L., and Adedoyin, A. S. (2020). The
degree of readiness to total distance learning in the face of COVID-19 - Teachers’ view (Case
of Azerbaijan, Georgia, Iraq, Nigeria, UK and Ukraine). Journal of Education in Black Sea
Region, 5(2). https://doi.org/10.31578/jebs.v5i2.197.

Nzaro, E. K., Ondimu, K., and Mwakondo, F. (2022). A blockchain-based conceptual model
for curbing institutional academic certificate fraud. International Journal of Computer
Applications Technology and Research, 11(7), 255-263.
https://doi.org/10.7753/ijcatr1107.1002.

11


https://www.google.com/search?q=https://doi.org/10.1002/tea.21964
https://doi.org/10.1145/3593429
https://www.google.com/search?q=https://doi.org/10.3390/su12218952
https://www.google.com/search?q=https://doi.org/10.11591/eei.v11i3.3768
https://www.google.com/search?q=https://doi.org/10.52962/ipjaf.2018.2.2.48
https://www.google.com/search?q=https://doi.org/10.31272/IJES2021.69.4
https://doi.org/10.55945/joasnt.2022.1.3.65-72
https://doi.org/10.1007/s10639-023-11889-0
https://www.google.com/search?q=https://doi.org/10.19173/irrodl.v17i5.2501
https://www.google.com/search?q=https://doi.org/10.31578/jebs.v5i2.197
https://www.google.com/search?q=https://doi.org/10.7753/ijcatr1107.1002

Scientific Archive International Journal Husam et al

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Murugesan, S., and Lakshminarasaiah, M. B. (2021). A survey on blockchain-based student
certificate management system. ACM International Conference Proceeding Series, 44-50.
https://doi.org/10.1145/3494193.3494199.

Ryu, H. S. (2018). Understanding benefit and risk framework of Fintech adoption: Comparison
of early adopters and late adopters. Proceedings of the Annual Hawaii International
Conference on System Sciences, 3864—3873. https://doi.org/10.24251/hicss.2018.486.

Ni, A., and Cheung, A. (2023). Understanding secondary students’ continuance intention to
adopt Al-powered intelligent tutoring system for English learning. Education and Information
Technologies, 28(3), 3191-3216. https://doi.org/10.1007/s10639-022-11305-z.

Chowdhury, S., Rodriguez-Espindola, O., Dey, P., and Budhwar, P. (2023). Blockchain
technology adoption for managing risks in operations and supply chain management: Evidence
from the UK. Annals of Operations Research, 327(1), 539-574.
https://doi.org/10.1007/s10479-021-04487-1.

Parasuraman, A. (2000). Technology Readiness Index (Tri): A multiple-item scale to measure
readiness to embrace new technologies. Journal of Service Research, 2(4), 307-320.
https://doi.org/10.1177/109467050024001.

Rogers, E. M. (1995). Diffusion of innovations (4th ed.).

Chen, L., and Holsapple, C. W. (2013). Impact analysis in e-business: A case of adoption
research. 19th Americas Conference on Information Systems (AMCIS 2013) - Hyperconnected
World: Anything, Anywhere, Anytime, 3, 1882-1891.

Abd Wahab, A., Sarkintudu, S. M., and Ibrahim, H. H. (2023). Motivations, development
challenges and project desertion in public blockchain: A pilot study. In The International
Conference of Advanced Computing and Informatics (pp. 265-277). Springer International
Publishing.

Al-Badri, K. S. L., & Muhammad, F. Q. (2020). Design and analysis quad-band patch antenna
for wireless communication. Samarra Journal of Pure and Applied Science, 2(1), 25-34.

Lee, O. D. (2017). Al-based voice assistant systems: Evaluating from the interaction and trust
perspectives. Twenty-Third Americas Conference on Information Systems, 1-10.

Polasik, M., Piotrowska, A. I., Wisniewski, T. P., Kotkowski, R., and Lightfoot, G. (2015).
Price fluctuations and the use of bitcoin: An empirical inquiry. International Journal of
Electronic Commerce, 20(1), 9-49. https://doi.org/10.1080/10864415.2016.1061413.

Barua, A., and Mukherjee, R. (2011). The incumbency protection power of network effects:
Hype or reality?. ICIS, 1-17.

Bdhme, R. (2016). Perceived benefit and risk as multidimensional determinants of bitcoin use:
A quantitative exploratory study. Thirty-Seventh International Conference on Information
Systems, 1-20.

Mahdi, W. M., Al-Badri, K. S. L., & Al-Samarrai, G. F. (2019). Use of microwave radiation in
soil sterilization and effects on the bacteria, fungi, and growth characteristics of chickpea plant
(Cicer arietinum L.). Plant Arch, 19, 2064-2069.

Alhasan, A., Hussein, M. H., Audah, L., Al-Sharaa, A., Ibrahim, I., and Mahmoud, M. A.
(2023). A case study to examine undergraduate students’ intention to use Internet of Things
(1oT) services in the smart classroom. Education and Information Technologies.
https://doi.org/10.1007/s10639-022-11537-z.

Salim, T. A., El Barachi, M., Mohamed, A. A. D., Halstead, S., and Babreak, N. (2022). The

12


https://www.google.com/search?q=https://doi.org/10.1145/3494193.3494199
https://www.google.com/search?q=https://doi.org/10.24251/hicss.2018.486
https://www.google.com/search?q=https://doi.org/10.1007/s10639-022-11305-z
https://www.google.com/search?q=https://doi.org/10.1007/s10479-021-04487-1
https://doi.org/10.1177/109467050024001
https://www.google.com/search?q=https://doi.org/10.1080/10864415.2016.1061413
https://www.google.com/search?q=https://doi.org/10.1007/s10639-022-11537-z

Scientific Archive International Journal Husam et al

46.

47.

48.

49,

50.

o1,

52.

53.

54,

55.

56.

S7.

58.

mediator and moderator roles of perceived cost on the relationship between organizational
readiness and the intention to adopt blockchain technology. Technology in Society, 71, 102108.
https://doi.org/10.1016/j.techsoc.2022.102108.

Al-Badri, K., & Ekmekgi, E. (2016). A Numerical Study with Various Intersecting Twin
Structures on Tuning the Absorption Spectra in S-Band.
Poleto, T., Nepomuceno, T. C. C., de Carvalho, V. D. H., and Costa, A. P. C. S. (2022).

Strategic behavior categorization in information technology outsourcing: An analysis based on
knowledge transfer and relational governance. Applied System Innovation, 5(6), 1-16.
https://doi.org/10.3390/asi5060110.

Toussaint, P., and Jonsson, C. (2022). Digitalisation in Latin America and the Caribbean hotel
sector in a post-pandemic environment. In Tourism Through Troubled Times (pp. 151-180).
https://doi.org/10.1108/978-1-80382-311-920221009.

Al-badri, K. S. L. (2020, November). Ultrathin perfect metamaterial absorber based on
triquetra shape. In IOP Conference series: Materials science and engineering (Vol. 928, No. 7,
p. 072065). I0P Publishing.

Amirpur, M., Fleischmann, M., Benlian, A., and Hess, T. (2015). Keeping software users on

board increasing continuance intention through incremental feature updates. ECIS, 1-16.

Lieta, M. A., Sehume, O., and Zuva, T. (2021). Software engineering application in
informatics. Lecture Notes in Networks and Systems, 232. https://doi.org/10.1007/978-3-030-
90318-3_69.

Pirkkalainen, H., Sood, 1., Padron Napoles, C., Kukkonen, A., and Camilleri, A. (2023). How
might micro-credentials influence institutions and empower learners in higher education?.
Educational Research, 65(1), 40-63. https://doi.org/10.1080/00131881.2022.2157302.
Manolache, M. A., Manolache, S., and Tapus, N. (2021). Decision making using the
blockchain proof of authority consensus. In The 8th International Conference on Information
Technology and Quantitative Management (pp. 580-588). Elsevier B.V.
https://doi.org/10.1016/j.procs.2022.01.071.

Goldberg, M., and Satzger, G. (2016). Towards multi-sourcing maturity: A service integration
capability model. Proceedings of the Thirty Seventh International Conference on Information
Systems.

Lam, C., and Law, R. (2019). Readiness of upscale and luxury-branded hotels for digital
transformation.  International Journal of Hospitality Management, 79, 60-69.
https://doi.org/10.1016/j.ijhm.2018.12.015.

Alhammadi, K., Marashdeh, H., and Hussain, M. (2023). Assessing the effect of innovation
diffusion and technology readiness theories on attitude, behavioral intention and
implementation of smart learning. Cross Cultural and Strategic Management, 3(1), 1-19.
https://doi.org/10.1108/CCSM-12-2022-0213.

Mara, P., and Motupalli, R. K. (2022). Blockchain-based model to track and verify official
certificates. International Journal of Engineering, Technology and Management Sciences,
6(1), 7-15. https://doi.org/10.46647/ijetms.2022.v06i01.002.

Ahubele, B. O., and Ndukwe, O. E. (2021). A verified Ethereum-based smart contract model
to detect counterfeit educational certificate. Journal of Advances in Mathematics and
Computer Science, 9(2), 51-60. https://doi.org/10.22624/aims/maths/v9n2p4.

13


https://www.google.com/search?q=https://doi.org/10.1016/j.techsoc.2022.102108
https://www.google.com/search?q=https://doi.org/10.3390/asi5060110
https://www.google.com/search?q=https://doi.org/10.1108/978-1-80382-311-920221009
https://www.google.com/search?q=https://doi.org/10.1007/978-3-030-90318-3_69
https://www.google.com/search?q=https://doi.org/10.1007/978-3-030-90318-3_69
https://www.google.com/search?q=https://doi.org/10.1080/00131881.2022.2157302
https://www.google.com/search?q=https://doi.org/10.1016/j.procs.2022.01.071
https://www.google.com/search?q=https://doi.org/10.1016/j.ijhm.2018.12.015
https://www.google.com/search?q=https://doi.org/10.1108/CCSM-12-2022-0213
https://www.google.com/search?q=https://doi.org/10.46647/ijetms.2022.v06i01.002
https://www.google.com/search?q=https://doi.org/10.22624/AIMS/MATHS/V9N2P4

