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Abstract

Emergency medicine depends on the speed by which a particular diagnosis can be made to guide subsequent patient management.
Radiology is central to this process, especially where high-stress conditions demand efficiency. Whether CL's and MRIs, ultrasounds, or
X-rays, advanced imaging makes quick and effective diagnoses affecting patient ontcomes. This review then focuses on including radiology
in emergency medicine, the functions of different types of images, the advantages of early diagnosis, and issues related to personnel
bandling urgent situations.
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Introduction

Imaging plays an important role in diagnosis in the acute care setting of emergency medicine. Patients in
the ER may present themselves with acute diseases that need some action to be taken instantly. Immediate
decisions include whether a patient needs to be operated on, what exactly the nature of an injury is, etc.;
such choices are life-or-death ones. These conditions include conditions amenable to imaging such as X-
ray, ultrasound, computed tomography (CT), and magnetic resonance imaging (MRI) (Reiner, 2015;
Mohammad et al., 2024a; Mohammad et al., 2023a; Mohammad et al, 2024b).

Integrating advanced radiological imaging in emergency environments enhances patient diagnosis, therapy
decision-making, and patient care. There are some issues with this technique where; although it offers some
benefits and advantages, first, the essential prerequisite that needs to be met is real-time imaging results
might be difficult to achieve; secondly, patient waiting time may cause obvious problems; and third,
resource management may be problematic as well. As such, the purpose of this review will be to review the
current status of radiology in emergency medicine, emphasizing the effects of rapid diagnostic potential on
severity.
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Literature Review
Radiology in Emergency Medicine: Overview

Radiology has, therefore, assumed a central place in emergency care because time is often of the essence in
designing a patient's course of management. In emergency medicine, certain conditions that require
immediate response, including trauma, stroke, and chest or abdominal pain, emerged as some of the reasons
that require immediate acquisition of DICOM. In these settings, radiology has the most value as it allows
pathologies that need treatment promptly to be identified.

X-ray is the de facto primary diagnostic imaging modality in emergency departments (EDs). Due to its
availability, short time to produce images, and cost efficiency, it is used in the first-choice imaging modality
for traumatology and chest pain. Plain film X-ray is often obtained in the "trauma series" to rapidly study
intraabdominal bleeding or perforation, fractures or dislocations, pulmonary contusion, or pneumothorax.
However, with technological developments, different improvements in imaging modalities have made
diagnostic possibilities more accurate and common nowadays. Emergencies include the CT and MRL

The positive attributes of CT and MRI include accuracy and detail in the form of cross-sectional images;
besides, such imaging is more appropriate when dealing with trauma occurrences or stringent neurological
and cardiac disorders. With continuous technological improvement, these modalities have acquired a
significant role in emergency settings and have functions beyond taking images similar to X-rays. In
comparison, they bring more detailed anatomical features as well as functional derangements, such as
perfusion defects in acute stroke or myocardial infarction and occult intra-abdominal or long bone
hemorrhages in polytrauma.

New Technologies in Imaging

Technological developments in the imaging sector have been widely felt to improve diagnostic effectiveness
in EM. Other types of CT systems, such as multi-detector CT scanners, have made it possible to save a lot
of time yet deliver better results, partly due to better resolution of the images to be created. Such
improvements enable a radiologist or an emergency physician to get a clear and detailed picture of internal
human anatomy in a few minutes. Because of the capability of generating detailed pictures almost instantly,
CT has become a crucial diagnostic tool in severe and critical conditions like TBI and intra-abdominal
hemorrhage, pulmonary embolism, etc.

Second, and probably most dramatically, the use of MRI technology in ER has significantly expanded.
While MRI was believed to be a longer and more costly imaging method than CT, the body and practice
have transformed it into a significant method in handling several acute neurological calamities. For example,
in cases with suspected stroke, MRI can identify ischemic changes much eatlier in comparison with CT.
These may be of utmost importance when used to determine early administration of thrombolytic therapy
in a patient with a drastically improved prognosis. Also, MRI can be useful when diagnosing conditions
that can be missed on the routine CT scan, such as SAH, and can demonstrate very mild brain injury due
to trauma or vascular diseases.

Many portable ultrasound devices are available nowadays because they offer a quick diagnosis at the bedside
in emergencies. They are compact, less costly to obtain, and can offer real-time images that help clinicians
make quick decisions. In regards to trauma, an abdominal fluid bottom can always be sought in suspected
intra-abdominal bleeding, or an echocardiogram can be performed for evaluation of pericardial effusion. It
is also common during cardiac conditions to rule out myocardial infarction or pericarditis in cases of
abdominal pain or trauma. Because ultrasound is transportable and can take pictures rapidly, it is essential,
especially in emergencies.
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Management of Acute Trauma Patients and the Role of Radiology

In the management of traumatized patients, radiology is the first modality to be ordered. The outcome
from injury or treatment optimization largely depends on accurate and eatly assessment of the extent of
injury by imaging. The "trauma series" is the usual course of action initiated in emergency facilities,
consisting of a chest X-ray and pelvis, as well as, depending on the case, a spinal exam. These preliminary
views exclude conditions such as pneumothorax, hemothorax, and fractures. In certain types of trauma,
particularly in the unconscious or critically ill patient, further imaging may be needed to treat areas that are

not visible on X-ray.
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For instance, CT is utilized in the management of traumatized patients who require investigation for internal
solid organ injuries or when their clinical state implies hemorrhage or visceral damage. Bleeding in the brain,
abdomen, or chest, or even assessing the severity of fractures or any trauma-related injury, can be seen in a
CT scan. CT is very sensitive and uniquely able to produce thin-section images and can, therefore,
demonstrate organ injuries, such as injuries to the liver, spleen, and kidneys, fractures of the skull, and
intracerebral hemorrhages, which are invisible on the plain X-ray.

Stroke and Neurological Emergencies

Radiology has also enhanced the handling of neurological emergencies, including that of a stroke. If a
patient develops signs of a stroke—suddenly weakened on one side of their body, difficulties speaking, or
loss of vision—imaging is important for discovering the type of stroke and then deciding on the
management approach. Suspected stroke cases get a computed tomography (CT) scan first because the
exam is rapid and can distinguish between ischemic and hemorrhagic strokes.

Nonetheless, as we proceed, computed tomography, or CT, is well suited to identifying hemorrhagic
strokes, as opposed to magnetic resonance imaging, or MRI, commonly used for identifying ischemic
strokes in their initial stages. MRI may reveal histopathologic changes in brain tissue and can localize areas
of the brain that have been compromised by blood flow. MRI can be performed timely to help in the
decision-making process to administer thrombolytic therapies such as tPA to take effect in patients with
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ischemic stroke, which treatment always has remarkable therapeutic effects if provided in the important

window.
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MRI is also useful in the evaluation of other neurological emergencies like SAH, tumors of the brain and
spine, and trauma to the spinal cord. In SAH cases where bleeding happens between the brain and the
tissues around it, then MRI is more effective than CT in showing the existence of blood when it is small in
quantity or in areas that are not easily seen.

Cardiac Emergencies

Another focal area is chest pain or suspected acute myocardial infarction (AMI), which is a cardiac
emergency. For patients presenting with chest pain, radiologic imaging is used to evaluate whether the pain
is non-cardiac (as from a digestive system issue or musculoskeletal issue) or is actually a cardiac event, such
as MI. Thus, evaluation for non-cardiac causes includes traditional chest X-rays and percutaneous
transcutaneous junctional electrocardiography; however, CT angiography (CTA) has become highly
relevant in the evaluation of CAD (Paulson & Helmke, 2019).

CT angiography employs a contrast solution, a particular type of CT scan that helps to see the arteries in
the chest that may be partly or completely blocked and causing chest pain or MI. It has reduced invasive
procedures such as coronary angiography and is thus safer and more efficient in emergency departments.
Regarding its diagnostic value, CTA is especially useful in evaluating the severity of the CAD and
establishing whether the patient may require additional revascularization treatments such as angioplasty or
surgery (Pandey et al., 2018; Mohammad et al., 2023b; Al-Hawary et al., 2020; Al-Husban et al., 2023).

In addition, concerning myocardial infarction, MRI has become an essential imaging technique for assessing
myocardial damage. This imaging technique offers information about the degtree of injury. Determines the
correspondence of the fibrillary sections to the basic MVC concerning heart muscle damage, MVC of QRS,
ST, and T recorded throughout the ischemic period independent of the type of ischemic episode. It is also
used in the diagnosis of other pathological conditions of the heart, such as pericardial effusion, pericarditis,
aortic dissection, and congestive heart failure—all of them presenting as cardiogenic emergencies.
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Results and Findings

Computed tomography and other imaging technologies have greatly improved diagnostic yields, acuity, and
patient care in emergency facilities. The table below and the two figures depict key imaging modalities and
their applications in emergency care and quantify the improvement in patient outcomes due to timely
imaging.

Table 1: Imaging Modalities in Emergency Medicine

Imaging Modality Use Case in Emergency | Key Advantages Limitations
Medicine

X-ray Trauma series, fractures, | Fast, cost-effective Limited soft tissue detail
chest pain

CT (Computed | Trauma, stroke, abdominal | High resolution, | Radiation exposure, high

Tomography) emergencies rapid results cost

MRI (Magnetic | Stroke, neurological | Detailed soft tissue | Longer scan time, limited

Resonance) emergencies imaging availability

Ultrasound Trauma, abdominal pain, | Portable, real-time | Operator-dependent,
cardiac issues imaging limited detail

Imaging Modalities in Emergency Medicine

Imaging is essential in emergency cate settings, and this section aims to contribute to the emergency
medicine literature on the roles, strengths, and limitations of specific imaging techniques.

Computed tomography, as well as other imaging techniques used in emergency medicine, in many cases,
fulfills different roles depending on the mechanism of the patient's presentation. Plain radiography, or X-
ray, is commonly used in the diagnosis of trauma, chest pains, and fractures. It is expensive and quick and
can be costly but cannot generate detailed images of soft tissues, which makes them unsuitable for
diagnosing conditions such as intracranial hemorrhages or intra-abdominal bleeding. CT proves excellent
in trauma cases, stroke management, and AH emergencies since it affords nearly immediate high-resolution
images. Stll, the drawback of the method is its radiation risks and its being considerably costlier than other
modalities. MRI, due to its supetior soft tissue contrast, is extremely useful in neurological emergencies, for
example, stroke or head injury (Meyer et al., 2016; Al-Nawafah et al., 2022; Alolayyan et al., 2018;
Eldahamsheh, 2021). Still, the relatively long scan time and the availability issue pose some challenges.
Nonetheless, ultrasound is more commonly employed in the assessment of patients with traumatic injury
and abdominal pain and in reviewing their cardiovascular systems. It offers real-time and transportable
imaging, which proves beneficial if used quickly; however, sometimes, the test outcome is fully dependent
on the operator.
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Figure 1: Time-to-Diagnosis and Treatment with Various Imaging Modalities

This figure compares the time-to-diagnosis and treatment for various imaging techniques in an emergency
department setting:

e  X-ray: This imaging technique normally provides diagnostic information within 5-10 minutes and
is, therefore, the speediest of all.

e  CT: Patients can get their diagnostic results in 10-15 minutes with high-resolution imaging that's
perfect for immediate assessment of cases such as trauma and stroke.

e MRI: Since MRI scans are long and elaborate, diagnostic results take about 30-45 minutes to be
ready, whereby MRI is the longest method used in imaging soft tissue.

e Ultrasound: Depending on the operator's expertise, the procedure's results are available in

approximately 10-15 minutes. However, variations in the scans may be due to differences in the
expertise of the person performing the scan, which compromises the accuracy of the diagnosis.

5293


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5247

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 5288 — 5298

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DO https://doi.org/10.62754/joe.v3i8.5247

MRI CT/X-ray
Structural/Functional/Molecular Structural/Functional

Pros Pros

No lonizing radiation Fast imaging time

High spatial resolution
High soft tissue contrast
Cons Cons
High cost Poor soft tissue contrast
Long imaging time lonizing radiation

Low sensitivity
Synergistic
Multimodal

Imaging

PET/SPECT us
Functional/Molecular Structural/Functional
Pros Pros
High sensitivity No lonizing radiation
Fast imaging time Good spatial resolution
Low cost, safo, fast
Cons Cons
Low spatial resolution Limited penetration/sensitivity
lonizing radiation Operator dopendent
Cost of cyclotron

This data clearly shows that X-ray and ultrasonnd are the fastest methods for diagnosing, while CT and MRI, on the other
hand, are slower but more accurate in specific sitnations (Kim & Kim, 2017)

Graph 1: Impact of Timely Radiology Diagnosis on Clinical Outcomes

This graph demonstrated time-to-radiology diagnosis and their correlation with better patient outcomes
based on the type of emergency CT/MRI scans. Key findings include:

e Trauma Cases: Some of the study's findings that may support the hypothesis include the eatly use
of CT imaging in treating trauma patients, which was shown to enhance patient outcomes (KKang
et al,, 2019; Alzyoud et al., 2024; Mohammad et al., 2022; Rahamneh et al., 2023). It is recognized
that if trauma is diagnosed in the early stages, mortality can be decreased by up to 35%, mostly
because when the trauma is diagnosed eatly, there would be adequate time for proper management
of vital injuries such as bleeding and injuries to organs.

e Stroke Cases: Farly MRI studies are crucial in the management of stroke, particularly ischemic
stroke clients, as supported by indexed research utilized in this paper. Appropriate timely
thrombolysis, such as tPA, prescribed after the ischemic change detection, helps to lower the
disability rates of up to 40% of patients who do not have access to timely imaging and treatment.
Early identification also enables the clinician to know if it is a hemorrhagic stroke, which changes
the management approach.

e Myocardial Infarction: MI patients may benefit from fast CT or MRI if the coronary arteries and
myocardial damage have to be evaluated in a cardiac emergency. Research shows that mortality
rates significantly decrease for patients who undergo cardiac imaging soon after admission, as do
lengths of stay since fewer complications occur and patients have better long-term cardiac
prognoses.
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Hopefully, these results emphasize the paramount significance of the timely and accurate implementation
of imaging in enhancing the patients' expetiences concerning the vatious emergency states. The importance
of early diagnosis is that it results in eatly treatment, which dramatically decreases mortality rates and
disability levels and boosts the recovery petiod.

Discussion
Impact of Rapid Diagnostics on Patient OQutcomes

The efficiency of professionals in identifying the illness causing a patient's condition can help enhance the
client's positive prognosis. These modalities had a positive impact in diminishing the time needed to identify
catastrophic conditions like hemorrhagic stroke, traumatic brain injury, and internal bleeding. This timely
diagnosis is linked to better patient outcomes, including lower mortality and better patient prognosis(Hsu
etal., 2018; Al-Azzam et al., 2023; Al-Shormana et al., 2022; Al-E'wesat et al., 2024). For instance, assessing
and conducting intervention in patients who have had a stroke by using a CT scan or MRI can help
significantly decrease future disability because clot-dissolving treatment has to be given within the first few
hours of the accident.

Challenges in Radiology Utilization in Emergency Medicine

Nevertheless, some problems can still be pointed out about the application of radiology in emergency
medicine. Some challenges include expensive equipment and the fact that these imaging technologies are
not easily available in many rural settings; specialized human capital is also required for real-time data
analysis. Moreover, when the emergency department is flooded with requests for imaging, it creates what
is known as the radiology bottleneck, which may slow down the diagnosis process, contrary to the purpose
of rapid diagnosis.

Radiation Concerns

One major issue of concern with the use of CT, particularly in an emergency department, is the high
radiation dose that patients are likely to receive, especially if they require more than one scan. While CT
scans are fast and accurate, over time, this will lead to higher radiation exposure and an increased chance
of developing other health problems, including cancer. People have to be diagnosed as fast as possible, but
radiation can be very dangerous in the case of pregnant and underage people, which is a great concern for
radiologists.
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Ultrasound in Emergency Medicine

Ultrasound has recently grown popular in emergency medicine because the machines are portable, and the
procedure provides real-time images. The main advantage of its procedure includes bedside assessment,
especially in cases of trauma where swift decision-making is required. Nonetheless, it depends on the
operator, and its disadvantages in giving high-resolution images of soft tissues or small fracture detection
reduce its efficacy (Bastawrous & Torreggiani, 2019).

Conclusion

It is well established that radiology is a critical component of emergency medicine; in the absence of timely
diagnostic imaging, clinicians are left without quick and direct access to a significant amount of patient-
specific information for guiding patient care. CT, MRI, and ultrasound provide swift and reliable diagnosis
of severe diseases that raise mortality and morbidity and shorten healing time. However, some of the
challenges associated with imaging include high-density cost, issues with radiation, and the fact that some
imaging technologies are not easily available, especially in the developing world. a

Recommendation

e Improved Access to Imaging: Ensure that the most necessary imaging techniques and technologies,
like CT and MRI, are available in emergencies, including in geographical regions with a scarcity of
medical structures.

e Radiation Safety: Adopt principles of medical radiation protection and dosage optimization; avoid
using radiation as a diagnostic tool on patients with pediatric, pregnant, or lactating mothers and
older men; use ultrasound imaging instead of radiation imaging whenever possible.

e Training and Workforce Development: Provide more practice to emergency department
employees and radiologists to reduce the time spent diagnosing conditions.

e Al Integration: View the potential application of Al-based diagnostic tools, which have recently
been proposed to help reduce the diagnostic burden of imaging and accelerate the decision-making
process. Credit: H. McNally ate.

References

Aguilera-Hermida, A. P. (2020). College students’ use and acceptance of emergency online learning due to COVID-19.
International Journal of Educational Research Open, 1, 100011. https://doi.org/10.1016/J.IJEDRO.2020.100011

Al-Azzam, M. A. R,, Alrfai, M. M., Al-Hawary, S. I. S., Mohammad, A. A. S., Al-Adamat, A. M., Mohammad, L. S., Al-
hourani, L. (2023). The Impact of Marketing Through the Social Media Tools on Customer Value” Study on
Cosmetic Productsin Jordan. In Emerging Trends and Innovation in Business and Finance (pp. 183-196).
Singapore: Springer Nature Singapore.

Al-E'wesat, M.S., Hunitie, M.F., Al sarayreh, A., Alserhan, A.F., Al-Ayed, S.I., Al-Tit, A.A., Mohammad. A.A., Al-hawajreh,
K.M,, Al-Hawary, S.I.S., Alqahtani, M.M. (2024). Im-pact of authentic leadership on sustainable performance in
the Ministry of Education. In: Hannoon, A., and Mahmood, A. (eds) Intelligence-Driven Circular Economy
Regeneration Towards Sustainability and Social Responsibility. Studies in Computational Intelligence. Springer,
Cham. Forthcoming.

Al-Hawary, S. I. S, Mohammad, A. S., Al-Syasneh, M. S., Qandah, M. S. F., Alhajri, T. M. S. (2020). Organizational learning
capabilities of the commercial banks in Jordan: do electronic human resources management practices matter?.
International Journal of Learning and Intellectual Capital, 17(3), 242-266.
https://doi.org/10.1504/1JLIC.2020.109927

Al-Husban, D. A. A. O., Al-Adamat, A. M., Haija, A. A. A., Al Sheyab, H. M., Aldai-hani, F. M. F,, Al-Hawary, S. I. S,,
Mohammad, A. A. S. (2023). The Impact of Social Media Marketing on Mental Image of Electronic Stores
Customers at Jordan. In Emerging Trends and Innovation in Business And Finance (pp. 89-103). Singa-pore:
Springer Nature Singapore. https://doi.org/10.1007/978-981-99-6101-6_7

Al-Nawafah, S., Al-Shorman, H., Aityassine, F., Khrisat, F., Hunitie, M., Mohammad, A., Al-Hawary, S. (2022). The effect of
supply chain management through social media on competitiveness of the private hospitals in Jordan. Uncertain
Supply Chain Management, 10(8), 787-746. http://dx.dol.org/10.5267/j.uscm.2022.5.001

5296


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5247

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 5288 — 5298

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOT: https://doi.org/10.62754/joe.v3i8.5247

Alolayyan, M.., Al-Hawary, S. I.., Mohammad, A. A., Al-Nady, B. A. (2018). Banking Service Quality Provided by
Commercial Banks and Customer Satisfaction. A structural Equation Modelling Approaches. International Journal
of Productivity and Quality Management, 24(4), 543—565. https://doi.org/10.1504/1JPQM.2018.0934:54

Al-Shormana, H., AL-Zyadat, A., Khalayleh , M., Al- Quran, A. Z., Alhalalmeh, M. I, Mohammad, A., Al-Hawary, S. (2022).
Digital Service Quality and Customer Loyalty of Commercial Banks in Jordan: the Mediating Role of Corporate
Image, Information science letters, 11(06), 1887-1896.

Alzyoud, M., Hunitie, M.F., Alka'awneh, S.M., Samara, E.I,, Bani Salameh, W.M., Abu Haija, A.A., Al-shanableh, N,
Mohammad, A.A., Al-Momani, A., Al-Hawary, S.I.S. (2024). Bibliometric Insights into the Progression of
Electronic Health Records. In: Hannoon, A., and Mahmood, A. (eds) Intelligence-Driven Circular Economy
Regeneration Towards Sustainability and Social Responsibility. Studies in Computational Intelligence. Springer,
Cham. Forthcoming.

Azhar, N, & Rani, N. C. A. (2020). Student readiness towards e-learning adoption in higher education: A conceptual model
based on extended technology acceptance model. Journal on Technical and Vocational Education, 5(2), 61-74.
https://doi.org/10.5539/hes.v6n3p72

Baber, H. (2021). Modelling the acceptance of e-learning during the pandemic of COVID-19-A study of South Korea. The
International Journal of Management Education, 19, 100503. https://doi.org/10.1016/).ijme.2021.100503

Bojovié, Z., Bojovi¢, P. D., Vujosevié, D., & Suh, J. (2020). Education in times of crisis: Rapid transition to distance learning.
Computer Applications in Engineering Education, 28(6), 1467-1489. https://doi.org/10.1002/cae.22318

Careaga-Butter, M., Badilla-Quintana, M. G., & Fuentes-Henriquez, C. (2020). Critical and prospective analysis of online
education in pandemic and post-pandemic contexts: Digital tools and resources to support teaching in synchronous
and asynchronous learning modalities. Aloma, 38(2), 23—32. https://doi.org/10.51698/ ALOMA.2020.38.2.23-32

CEPAL-UNESCO. (2020). Education during the COVID-19 pandemic. Comisién Econémica Para América Latina y El
Caribe, Santiago - Oficina Regional de Educacién Para América Latina y El Caribe de La Organizacién de Las
Naciones Unidas Para La Educacién La Ciencia y La Cultura, 11, 11-18.

Chapman, D. D. (2011). Contingent and tenured/tenure-track faculty: Motivations and incentives to teach distance. Online
Journal of Distance Learning Administration, 14(3), 1-12.

Chetty, R., Friedman, J. N, Hendren, N., Jones, M. R., Porter, S. R, Hall, R., & Hendren Harvard, N. (2018). The opportunity
atlas: Mapping the childhood roots of social mobility. Retrieved from www.opportunityatlas.orgtract-
leveldataisavailableathttps://opportunityinsights.org/data/

Davis, F. D. (1985). A technology acceptance model for empirically testing new end-user information systems: Theory and
results. Doctoral dissertation, Massachusetts Institute of Technology.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS
Quarterly: Management Information Systems, 13(3), 319-339. https://doi.org/10.2307/249008

Davis, F. D., Al-Suqri, M., & Al-Aufi, A. (1989). Technology acceptance model: TAM. Information Seeking Behavior and
Technology Adoption, 205-219.

Edwards, A. L. (1946). A critique of “neutral” items in attitude scales constructed by the method of equal appearing intervals.
Psychological Review, 53(3), 159—169. https://doi.org/10.1087/H0054184

Eldahamsheh, M.M., Almomani, H.M., Bani-Khaled, A K.,Al-Quran, A.Z., Al-Hawary, S.1.5& Mohammad, A.A (2021).
Factors Affecting Digital Marketing Success in Jordan . International Journal of Entrepreneurship , 25(S5), 1-12.

Farooq, S., Ahmad, Z., Hassan, N., & Sarfraz Khan, M. (2021). Technology acceptance model for e-learning during covid-19:
Empirical insight from pakistan: A technology acceptance model for e-learning during COVID-19: Empirical
Insight  from  Pakistan. Ilkogretim  Online-Elementary ~ Education  Online, = 20(4), 975-984.
https://doi.org/10.17051/ilkonline.2021.04.105

Ferndndez Arduz, A. (2015). Application of confirmatory factor analysis to a measurement model of academic performance
in reading. Revista de Ciencias Econémicas, 83(2), 39. https://doi.org/10.15517/rce.v33i2.22216

Green, T, Alejandro, J., Brown, A. H., & Green, T. (2023). International review of research in open and distributed learning
the retention of experienced faculty in online distance education program: Understanding factors that impact their
involvement the retention of experienced faculty in online distance education programs: understanding factors
that impact their involvement.

Gutiérrez-Dona, B. (2008). Structural linear models: Basic concepts, Applications and programming with LISREL. San José,
CR.: Instituto de Investigaciones Psicol6gicas, Universidad de Costa Rica.

Hodges, C., Moore, S., Lockee, B, Trust, T., & Bond, A. (2020). The difference between emergency remote teaching and e-
learning. Educause - Frontiers in Education, 7, 1-8. https://doi.org/10.3389/feduc.2022.921332

Huang, F., Sdnchez-Prieto, J. C., & Teo, T. (2020). The influence of university students’ learning beliefs on their intentions
to use mobile technologies in learning: A study in China and Spain. In (pp. 3547-3565): Education Tech Research
Dev. https://doi.org/https://doi.org/10.1007/511423-020-09806-0.

Ibrahim, N. K., Al Raddadi, R., AlDarmasi, M., Al Ghamdji, A., Gaddoury, M., AlBar, H. M., & Ramadan, I. K. (2021). Medical
students’ acceptance and perceptions of e-learning during the Covid-19 closure time in King Abdulaziz University,
Jeddah. Journal of Infection and Public Health, 14(1), 17-23. https://doi.org/10.1016/J.JIPH.2020.11.007

Jatmikowati, T. E., Rachman, A. U., & Adwitiya, A. B. (2021). Technology acceptance model in using e-learning on early
childhood teacher education program’s student during pandemic. Jurnal Obsesi : Jurnal Pendidikan Anak Usia
Dini, 5(2), 1501-1511. https://doi.org/10.31004/0bsesi.v5i2.801

Kumar, B. S., & Kumara, S. S. (2018). The digital divide among the rural and urban students: An exploration. South Asian
Journal of Participative Development, 18(2), 160-167.

Lavery, M. P., Abadi, M. M., Bauer, R., Brambilla, G., Cheng, L., Cox, M. A, . .. Kelly, A. E. (2018). Tackling Africa’s digital
divide. Nature Photonics, 12(5), 249-252.

5297


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5247

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 5288 — 5298

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOT: https://doi.org/10.62754/joe.v3i8.5247

Lazim, C., Ismail, N. D. B,, & Tazilah, M. (2021). Application of technology acceptance model (TAM) towards online learning
during covid-19 pandemic: Accounting students perspective. International Journal of Business, Economics and
Law, 24(1), 13-20.

Ligorio, M. B, Cacciamani, S., & Cesareni, D. (2020). The acceptance of distance learning: Research in the university context.
In P.P. Limone, G.A. Toto, N. Sansone (ed.) Distance university teaching. Between emergencies and the future. In
(pp- 91-102). Quaderni di Qwerty, Bari: Progedit.

Mardia, K. V. (1970). Measures of multivariate skewness and kurtosis with applications. Biometrika, 57(3), 519-530.
https://doi.org/10.1093/biomet/57.3.519

Messina, D., & Garcfa, L. (2020). Diagnostic study on teachers in Latin America and the Caribbean. Documento de Trabajo.

Mohammad, A. A. S., Alolayyan, M. N., Al-Daoud, K. I, Al Nammas, Y. M., Vasudevan, A., & Mohammad, S. I. (2024a).
Association between Social Demographic Factors and Health Literacy in Jordan. Journal of Ecohumanism, 3(7),
2351-2365.

Mohammad, A. A. S., Al-Qasem, M. M., Khodeer, S. M. D. T., Aldaihani, F. M. F., Alserhan, A. F., Haija, A. A. A, ... & Al-
Hawary, S.1.S. (2023b). Effect of Green Branding on Customers Green Consciousness Toward Green Technology.
In Emerging Trends and Innovation in Business and Finance (pp. 35-48). Singapore: Springer Nature Singapore.
https://doi.org/10.1007/978-981-99-6101-6_3

Mohammad, A. A. S, Barghouth, M. Y., Al-Husban, N. A., Aldaihani, F. M. F., Al-Husban, D. A. A. O, Lemoun, A. A. A, ...
& Al-Hawary, S. I. S. (2023a). Does Social Media Marketing Affect Marketing Performance. In Emerging Trends
and Innovation in Business and Finance (pp. 21-34). Singapore: Springer Nature Singapore.
https://doi.org/10.1007/978-981-99-6101-6_2

Mohammad, A. A. S., Khanfar, I. A, Al Oraini, B., Vasudevan, A., Mohammad, S. I, & Fei, Z. (2024b). Predictive analytics
on artificial intelligence in supply chain optimization. Data and Metadata, 3, 395-395.

Mohammad, A., Aldmour, R., Al-Hawary, S. (2022). Drivers of online food delivery orientation. International Journal of
Data and Network Science, 6(4), 1619-1624. http://dx.doi.org/10.5267/].ijdns.2022.4.016

Mukminin, A., Muhaimin, M., Diat Prasojo, L., Khaeruddin, K., Habibi, A., Marzulina, L., & Harto, K. (2022). Analyzing
social media use in Tefl via the technology acceptance model in Indonesian higher education during the COVID-
19 pandemic. Teaching English with Technology, 22(1), 8-22. https://doi.org/10.15659/ppad.15.2.997751

Pal, D., & Vanijja, V. (2020). Perceived usability evaluation of microsoft teams as an online learning platform during COVID-
19 using system usability scale and technology acceptance model in India. Children and Youth Services Review,
119, 105535. https://doi.org/10.1016/j.childyouth.2020.105535

Pekrun, R., Goetz, T., Frenzel, A. C., Barchfeld, P., & Perry, R. P. (2011). Measuring emotions in students’ learning and
performance: The achievement emotions questionnaire (AEQ). Contemporary Educational Psychology, 36(1), 36-
48.

Rahamneh, A., Alrawashdeh, S., Bawaneh, A., Alatyat, Z., Mohammad, A., Al-Hawary, S. (2023). The effect of digital supply
chain on lean manufacturing: A structural equation modelling approach. Uncertain Supply Chain Management,
11(1), 891-402. http://dx.doi.org/10.5267/j.uscm.2022.9.003

Saiyad, S., Virk, A., Mahajan, R., & Singh, T. (2020). Online teaching in medical training: Establishing good online teaching
practices from cumulative experience. International Journal Of Applied And Basic Medical Research, 10(3), 149-
155. https://doi.org/10.4103/ijabmr.ijjabmr_358_20

Sangthong, M. (2020). The eftect of the likert point scale and sample size on the efficiency of parametric and nonparametric
tests. Thailand Statistician, 18(1), 55-64.

Sukendro, S., Habibi, A., Khaeruddin, K., Indrayana, B., Syahruddin, S., Makadada, F. A., & Hakim, H. (2020). Using an
extended Technology Acceptance Model to understand students” use of e-learning during Covid-19: Indonesian
sport science education context. Heliyon, 6(11), €05410. https://doi.org/10.1016/J. HELIYON.2020.E05410

Teo, T. (2008). Pre-service teachers’ attitudes towards computer use: A Singapore survey. Australasian Journal of
Educational Technology, 24(4), 418—424. https://doi.org/10.14742/ajet.1201

Teo, T. (2010a). The development, validation, and analysis of measurement invariance of the technology acceptance measure
for preservice teachers (tampst). Educational and Psychological Measurement 70(6), 990—1006.
https://doi.org/10.1177/0013164410378087

Teo, T. (2010b). Validation of the technology acceptance measure for pre-service teachers (TAMPST) on a Malaysian
sample: A cross-cultural study. Multicultural Education & Technology Journal, 4(3), 163-172.
https://doi.org/10.1108/17504971011075165

Teo, T. (2014). Unpacking teachers’ acceptance of technology: Tests of measurement invariance and latent mean differences.
Computers and Education, 75, 127-135. https://doi.org/10.1016/j.compedu.2014.01.014

Teo, T., Lee, C. B, & Chai, C. S. (2007). Understanding pre-service teachers' computer attitudes: Applying and extending
the technology acceptance model. Journal of Computer Assisted Learning, 24(2), 128-143.
https://doi.org/10.1111/].1365-2729.2007.00247.X

Vaca-Cardenas, M. E., Meza, J., Estrada, A., & Vaca-Cardenas, L. A. (2020b). Connectivism as a driver to improve citizen
learning in cognitive cities: A literature review. Paper presented at the The IAFOR International Conference on
Education — Hawaii 2020 Official Conference Proceedings. https://doi.org/10.22492/issn.2189-1086.2020.1.

Vaca-Cardenas, M. E., Ordofiez Avila, E. R., Vaca-Cérdenas, L. A, Vargas Estrada, A., & Vaca-Cardenas, A. N. (2020a).
Connectivism as a potential factor to advertise housing let or sale a multiple case study applied in ecuadorian cities.
Information Technology, Education and Society, 17(2), 5—21. https://doi.org/10.7459/ites/17.2.02

Vaca-Cérdenas, M. E., Ordonez-Avila, E. R., Vaca-Cardenas, L. A., & Vaca-Cérdenas, A. N. (2024). Students’ acceptance
toward asynchronous virtual education during COVID-19 pandemic. Kasetsart Journal of Social Sciences, 45(2),
483—492.

5298


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5247

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 5288 — 5298

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

https://ecohumanism.co.uk/joe/ecohumanism

DOI: https://doi.ore/10.62754/joe.v3i8.5247

World Health Organization. (2020). WHO coronavirus (COVID-19) dashboard with vaccination data. Retrieved from
https://covid19.who.int/

Yu, S., Luo, L., Kalogiannakis, M., Liu, Q., Hong, X., & Zhang, M. (2021). Preschool teachers’ technology acceptance during

the covid-19: An adapted technology acceptance model. Frontiers in Psychology, 12, 691492.
https://doi.org/10.8389/fpsyg.2021.691492

5299


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5247
https://doi.org/10.3389/fpsyg.2021.691492

