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Abstract. In our era of rapid technological progress, artificial intelligence (AI) 

is omnipresent, reshaping our lives and strengthening our interconnectedness 

through increased digitization. AI is transforming healthcare practices using tech-

nologies like machine learning, natural language processing, and physical robots, 

thereby enhancing patient outcomes and offering realistic simulations for 

healthcare education. This study aimed to assess the knowledge, experiences, and 

to analyze opinions of nursing and midwifery students regarding AI's usage in 

their education and future professional practice. Carried out with 189 Moroccan 

nursing and midwifery students, the study utilized a structured questionnaire via 

Google Forms to gauge their understanding, exposure, and views on AI in edu-

cation and practice. Data collected anonymously adhered to ethical standards em-

phasizing voluntary participation and confidentiality. Results revealed a predom-

inantly feminine (77%) sample, mainly in their twenties, with 61% identifying as 

nursing students and 39% as midwives. Notably, 71% of respondents were famil-

iar with AI. Concerning AI's educational role, 63% reported positive experiences. 

Additionally, 62% viewed AI as essential for task automatization to boost work 

efficiency, crafting personalized care plans (45%), and early diagnosis of com-

plications (39%). Vital skills identified for future professionals to effectively lev-

erage AI encompass understanding AI (92%), technical knowledge (83%), com-

munication skills (76%), critical thinking (69%), and emotional support (67%). 

It's imperative to raise awareness about AI's benefits to facilitate its integration 

into healthcare through training programs and communication initiatives. Despite 

AI's potential to revolutionize nursing and midwifery practices, further research 

is necessary to ensure seamless integration. 

Keywords: Artificial intelligence, education, nursing and midwifery, integra-

tion, healthcare practices.     
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1 Introduction  

In our era characterized by a relentless pace of technological progress, the omnipres-

ence of artificial intelligence (AI) in our lives has become undeniable [1]. These 

groundbreaking advances in computing not only reshape our institutions and businesses 

but also deeply affect our daily lives. The continuous evolution of technology has en-

sured that AI permeates various aspects of society, from personalized recommendations 

on social media platforms to sophisticated algorithms powering autonomous vehicles 

[2]. Its influence extends beyond the confines of traditional sectors, revolutionizing 

how we work, communicate, and even perceive the world around us [3].  

As AI becomes increasingly integrated into our daily routines, understanding its im-

plications and harnessing its potential responsibly are fundamental endeavors for navi-

gating the complexities of our modern digital age [4]. 

As information technologies solidify as fundamental pillars of modern society, they 

weave increasingly tighter bonds between individuals and contribute to shaping our 

collective interdependence [5, 6]. The global COVID-19 health crisis has acted as a 

catalyst by accelerating the digitalization of multiple aspects of our existence [7]. Alt-

hough the first manifestations of AI date back to the last century [8], its emergence in 

various sectors testifies to its growing importance, although its full potential has yet to 

be fully exploited [9].   

AI, as a branch of computer science, strives to develop machines capable of simu-

lating human cognitive processes, such as understanding natural language, image 

recognition, decision-making and learning [10].  However, it is essential to stress that 

AI is not limited to a single technology, but rather encompasses a diverse set of tech-

nologies [11].  

Indeed, discussing the field of IA leads us to consider the language model GPT (Gen-

erative Pre-trained Transformer) developed by OpenAI. The emergence of ChatGPT 

has sparked intense debate on the advantages and dangers of AI. This technological 

advancement has not only drawn attention to the opportunities offered by AI but also 

to the potential risks it presents. It has thus played a pivotal role in raising awareness 

among many individuals regarding their perception of AI, marking a significant turning 

point in how this technology is viewed [12]. It is capable of understanding and respond-

ing to a wide variety of prompts with a high level of proficiency, as well as maintaining 

a continuous dialogue with the user. It can execute a range of tasks, from crafting poetry 

in a specific manner and style to generating computer code based on provided specifi-

cations. While its responses are not perfect [12]. 

In healthcare, AI has rapidly emerged as a transformative influence across various 

sectors, including education. It possesses the potential to substantially enhance student 

learning outcomes by offering personalized learning experiences through the utilization 

of techniques such as knowledge tracing and collaborative filtering [12]. Additionally, 

it presents revolutionary perspectives that are reshaping conventional healthcare prac-

tices. Pertinent technologies encompass machine learning, natural language processing, 

rule-based expert systems, physical robots, and robotic process automation. These in-

novations hold promise for enhancing efficiency, accuracy, and accessibility across 

various facets of healthcare delivery [11].  
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AI is poised to revolutionize the training and education of nurses and midwives, 

heralding a transformative learning revolution in these critical healthcare fields. AI 

technologies are increasingly integrated into nursing and midwifery education to en-

hance learning outcomes and prepare healthcare professionals for complex clinical set-

tings [13]. Simulation-based training using AI-driven platforms allows students to prac-

tice critical skills in a safe and controlled environment, reducing the risk of errors and 

improving patient outcomes [14]. 

Moreover, AI-powered adaptive learning systems personalize educational content 

based on individual student performance and learning styles, optimizing knowledge 

retention and skill acquisition [13]. These systems analyze student data in real-time to 

provide targeted feedback and adaptive learning pathways, ensuring that educational 

interventions are tailored to each learner's needs [13]. 

Intelligent tutoring systems (ITS) deliver ongoing professional development through 

personalized learning modules and interactive assessments, facilitating remote learning 

and collaboration [15]. 

In addition to the transformative impact of AI on nursing and midwifery education, 

ITS represent a significant advancement in facilitating ongoing professional develop-

ment for healthcare professionals. ITS utilize AI algorithms to deliver personalized 

learning modules and interactive assessments, catering to individual learning needs and 

preferences [15]. By analyzing learner data in real-time, ITS can adapt the content and 

pace of instruction, optimizing knowledge acquisition and skill development [16]. 

These AI-driven tutoring systems not only enhance the efficiency and effectiveness 

of education but also enable remote learning and collaboration among nursing and mid-

wifery students [15].  Through virtual platforms powered by AI, students can engage 

in interactive simulations, case studies, and collaborative exercises regardless of geo-

graphical location [17]. This flexibility expands access to high-quality education and 

fosters a global network of healthcare professionals. 

Moreover, ITS can play an essential role in addressing specific challenges in nursing 

and midwifery education, such as skill standardization and continuous assessment [15]. 

By providing consistent and objective feedback, ITS contribute to improving the over-

all quality of education and preparing students for the complexities of clinical practice 

[16]. 

The integration of AI technologies is driving a learning revolution in nursing and 

midwifery education, offering innovative solutions to enhance training, improve edu-

cational outcomes, and support lifelong learning among healthcare professionals [18]. 

Embracing AI in education requires a balanced approach that leverages technological 

advancements while addressing ethical, regulatory, and pedagogical considerations 

[19]. 

Despite the promising potential of AI in nursing and midwifery education, chal-

lenges remain, including ethical considerations surrounding data privacy, algorithmic 

bias, and the human-AI interface [20]. Ongoing research is needed to validate the effi-

cacy of AI-integrated educational approaches and ensure alignment with professional 

standards and regulatory frameworks [21]. 

In this context, studies such as Wang et al. (2023) have investigated the potential 

impact of AI on education, focusing on applications, advantages, and challenges. Their 
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review highlighted ethical concerns associated with AI usage in education and under-

scored the importance of addressing these issues for successful integration into nursing 

and midwifery education [22]. 

In this perspective, understanding nursing and midwifery students' experiences with 

AI in educational activities is key for improving their skills and effectiveness in utiliz-

ing AI tools in healthcare practice. Ongoing assessment and analysis of student per-

spectives will guide the development and implementation of AI technologies in 

healthcare education, ultimately benefiting patient care and professional development. 

In this regard, the aim of this study is to assess nursing and midwifery students' 

knowledge and experiences of using IA to facilitate educational activities, and to ana-

lyze their opinions on these new approaches in order to improve their work and the 

skills required for effective use of AI. 

2 Materiel and method 

2.1 Study Area 

This study was conducted in the Higher Institute of Nursing and Health Techniques of 

Morocco. 

2.2 Population and sample 

This study involved 189 nursing and midwifery students in the bachelor's degree 

course.  

As this study is in its pilot study, the sample size has not been determined. 

2.3 Study duration 

This study was conducted over a period of 2 months, from January 1, 2024 to February 

29, 2024. This timeframe was selected to facilitate comprehensive data collection 

required to analyze the research objectives. 

2.4 Inclusion criteria 

Criteria for inclusion in this study were nursing and midwifery students in the bach-

elor's degree course who consented to participate in this study. 

2.5 Data collection  

To assess students' knowledge and experiences of using IA to facilitate educational 

activities, and to analyze their opinions on these new approaches in order to improve 
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their work and the skills required for effective use of AI, A structured questionnaire 

was developed to collect the necessary data.  

The questionnaire included several questions to assess the students' level of 

knowledge and experience in using AI to simplify educational activities, and to explore 

their opinions on new methods to optimize their work and the skills needed to work 

effectively with AI. Both open and closed questions were included to allow in-depth 

analysis of the responses. 

The questionnaire underwent a rigorous testing and validation process to ensure its 

reliability and validity. Initially, a pre-test was conducted with a small sample of par-

ticipants to identify and correct any ambiguities or errors. The data collected during this 

pre-test were analyzed using statistical methods such as internal consistency analysis 

(Cronbach's alpha) and exploratory factor analysis. These analyses confirmed the inter-

nal consistency of the items and the factor structure of the questionnaire. Additionally, 

content validity was assessed by a panel of experts in the relevant field, who reviewed 

each item to ensure its relevance and clarity. Finally, a cross-validation was performed 

by administering the questionnaire to a larger and more diverse sample, confirming the 

stability of the results and the reproducibility of the measures. These methodological 

steps ensure that the questionnaire is a reliable and valid tool for data collection in this 

study [23]. 

Participants responded to the questionnaire anonymously. The questionnaire was 

scanned and put online on the Google Forms platform to facilitate the collection of 

responses. 

2.6 Data analysis 

Following the completion of data collection, a comprehensive analysis was conducted. 

Participants' responses underwent statistical processing to uncover trends, prevailing 

opinions, and differences among student groups. Descriptive analysis techniques were 

employed to summarize quantitative data, whereas responses to open-ended questions 

were thematically analyzed to discern key discussion points. 

The data were analyzed using Excel version 2021.  

2.7 Ethical aspects 

All research procedures were conducted in accordance with established ethical prin-

ciples. Participants were briefed on the study's purpose and the confidentiality of their 

responses. Their participation was voluntary, and they were informed of their right to 

withdraw at any time without consequence. No individually identifiable information 

was collected. 
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3 Results 

3.1 Description of the respondents' profile 

Table 1. Description of the respondents' profile (n=189) 

Profile Percentage 

Age (years) 

 Month of 20 years

 Between 20 and 30 years old
68% 

 32% 

Gender 

 Feminine

 Male

 77% 

23% 

Speciality 

 Nursing student

 Midwife

 61% 

39% 

This table provides an overview of the respondents' demographic characteristics. 

The majority are in their twenties, with 68% falling within the "Month of 20 years" 

category, while 32% are between the ages of 20 and 30. In terms of gender, the re-

spondents are predominantly feminine, comprising 77% of the sample, with males mak-

ing up 23%. Regarding specialty, 61% of the respondents are nursing students, while 

39% are midwives. 

3.2 Knowledge of the respondents regarding the existence of AI and its areas 

of application 
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Fig. 1. Knowledge of the respondents regarding the existence of AI and its areas of 

application (n=189) 

Figure 1 illustrates the participants' level of knowledge regarding the existence of AI 

and its various application domains. With 71% of participants responding affirmatively, 

it is evident that the majority have an understanding of AI and its implications. How-

ever, it is important to note that 29% of participants responded negatively, indicating 

some lack of familiarity with the subject. This distribution underscores the importance 

of further awareness-raising about AI and its applications, thereby enabling better inte-

gration of this emerging technology across various domains. 

3.3 The respondents' experience in using AI to streamline educational 

activities 

Fig. 2. The respondents' experience in using AI to streamline educational 

activities (n=189) 

Figure 2 depicts the results of the participants' experience in using AI to streamline 

educational activities. The data indicates that 63% of participants had a positive expe-

rience with AI usage in this context, while 37% did not have such an experience. These 

71%

29%

Yes No

63%

37%

Yes No
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findings suggest that AI has been beneficial for a majority of participants, thus simpli-

fying educational activities. However, the significant proportion of respondents without 

this experience also underscores the diversity of educational practices and the im-

portance of continuing to explore ways to effectively integrate AI in this domain. 

3.4 The opinions of the respondents regarding new care methods to be 

developed through AI to optimize the work of nurses and midwives 

 

 
 

Fig. 3. The opinions of the respondents regarding new care methods to be developed 

through AI to optimize the work of nurses and midwives (n=189) 

The percentages exceed 100% because respondents provided more than one answer. 

 

Figure 3 presents the results regarding new methods to be developed through AI to 

optimize the work of nurses and midwives. The data reveals that a large majority of 

62% of respondents emphasized the importance of task automatization as a key method 

to optimize their work. Next, 45% identified the personalization of care plans as a pri-

ority, followed by 39% who highlighted early diagnosis of complications. Finally, 37% 

of respondents recognized predictive medicine as an important avenue to explore. 

These results highlight the different perspectives on the use of AI in the field of nursing 

and midwifery, underscoring both current needs and future opportunities to enhance 

professional practice through this emerging technology. 

39%

45%

62%

37%

Early diagnosis of complications

Personalization of care plans

Task automatisation

Predictive medicine
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3.5 The opinions of the respondents regarding the key skills required for 

future nurses and midwives working with AI 

Fig. 4. The opinions of the respondents regarding the key skills required for future 

nurses and midwives working with AI (n=189) 

The percentages exceed 100% because respondents provided more than one answer. 

Figure 4 presents the opinions of the respondents regarding the key skills required for 

future nurses and midwives working with AI. The data reveals that the vast majority of 

respondents, 92%, consider apprehension of AI to be an essential skill. Next, 83% of 

respondents emphasized the importance of technical knowledge. Communication skills 

were also identified as fundamental, with 76% of respondents affirming their im-

portance. Critical thinking was mentioned by 69% of respondents as a necessary key 

skill, followed by emotional support, mentioned by 67% of respondents. These results 

highlight the importance attributed to a wide range of skills for future healthcare pro-

fessionals working with AI, ranging from technical understanding to effective commu-

nication and emotional support for patients. 

4 Discussion 

A demographic analysis of the participants in this study reveals specific trends 

among those surveyed. Firstly, the majority of participants are in their early twenties, 

with a significant proportion falling into the 'Under 20' age group. Following this age 

group, there is a smaller but notable representation of individuals aged between 20 and 

30, indicating a predominantly young cohort of participants. 

In terms of gender breakdown, the majority of respondents were female, with women 

making up a larger proportion of the sample than men. This gender breakdown suggests 

that female participants are more actively engaged or receptive to the survey than their 

male counterparts. 

Additionally, the study participants included a mix of nursing and midwifery stu-

dents, reflecting the diversity of healthcare specializations among those surveyed. Alt-

hough both nursing and midwifery students were represented in the sample, nursing 

92%

83%

67%

69%

76%

Apprehension of AI

Technical knowledge

Emotional support

Critical thinking

Communication skills

81The Learning Revolution: When Artificial Intelligence  Transcends



students were slightly more represented than midwives. This distribution highlights the 

inclusion of a diverse group of healthcare professionals, underscoring the relevance of 

the study's findings to different areas of nursing and midwifery. 

Overall, these demographic insights provide valuable context for interpreting the 

study's results, offering a snapshot of the characteristics and diversity within the sample 

population. Understanding these demographic nuances is crucial for drawing meaning-

ful conclusions and implications from the study's findings in relation to nursing and 

midwifery education and practice. 

The study reveals a notable knowledge gap among participants concerning the pres-

ence and potential applications of AI. It is apparent that while a majority of respondents 

exhibit some level of familiarity with the subject matter, a notable proportion admit to 

having no prior knowledge of AI, highlighting a significant lack of awareness within 

this demographic. These findings underscore the need for targeted educational initia-

tives to address this gap and enhance understanding of AI concepts and implications 

among healthcare professionals. 

This study's findings can be contextualized within the broader landscape of research 

examining AI knowledge across diverse populations. For instance, Miró Catalina et al. 

(2023) conducted a similar study and arrived at comparable outcomes, with a substan-

tial segment of individuals reporting minimal understanding of AI. This consistency in 

findings across studies underscores the persistent challenge of AI literacy and the im-

portance of concerted efforts to bridge this knowledge gap [24]. 

The implications of these findings extend beyond mere awareness; they suggest a 

need for strategic interventions aimed at enhancing AI education and training within 

healthcare settings. Initiatives such as targeted workshops, continuing education pro-

grams, and integration of AI-related topics into curriculum can play a pivotal role in 

equipping healthcare professionals with the necessary knowledge and skills to leverage 

AI effectively in their practice [25]. 

Furthermore, addressing the knowledge gap surrounding AI is critical not only for 

individual professional development but also for fostering innovation and optimizing 

healthcare delivery. As AI continues to evolve and permeate various facets of 

healthcare, cultivating a well-informed workforce capable of harnessing AI technolo-

gies is essential for driving positive outcomes and advancing patient care [26]. 

Similarly, findings from a study conducted by Truong et al. (2023) indicated sub-

stantial variability in AI awareness among different populations [27]. 

Our study also reveals significant diversity in participants' experiences regarding the 

utilization of AI to streamline educational tasks. While some participants reported fa-

vorable experiences, others did not share the same sentiment. These results align with 

prior research, which emphasizes the heterogeneous nature of individual responses and 

experiences concerning AI across various contexts. 

In a study conducted by Al-Qerem et al. (2023), the aim was to examined the 

knowledge, attitudes, and practices of health professions’ students in Jordan concerning 

AI, providing insights into their preparedness and perceptions. This study demonstrated 

a Moderate AI knowledge was observed among participants, with specific understand-

ing of data requirements and barriers. Attitudes varied, combining skepticism about AI 

replacing human teachers with recognition of its value. While AI tools were used for 
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specific tasks, broader integration in medical education and practice was limited. Bar-

riers included lack of knowledge, access, time constraints, and curriculum gaps [28]. 

In summary, the study's identification of a substantial AI knowledge gap among par-

ticipants underscores the imperative for proactive educational interventions. By ad-

dressing this gap through targeted initiatives and strategic educational reforms, 

healthcare professionals can be empowered to embrace AI technologies and contribute 

to a transformative paradigm shift in healthcare delivery and patient outcomes. 

The results of the study unveil diverse opinions regarding the utilization of AI in 

nursing and midwifery, thereby emphasizing existing requirements and forthcoming 

opportunities to enhance professional practice. Participants pinpointed various domains 

where AI could potentially optimize their work. Firstly, there was widespread recogni-

tion of task automatisation as a pivotal approach to streamlining the duties of nurses 

and midwives. 

This finding aligns with numerous prior studies underscoring the potential advantages 

of automation in healthcare, such as diminishing administrative burdens and affording 

professionals greater opportunity to concentrate on the clinical facets of care [29]. 

Moreover, a noteworthy proportion of participants emphasized the importance of per-

sonalizing care plans, thereby highlighting it as a key priority. 

This observation is also supported by the literature, which underscores the growing 

significance of tailoring care to address individual patient needs and enhance clinical 

outcomes [30]. Additionally, a considerable number of respondents emphasized the im-

portance of early diagnosis of complications. This finding is in line with prior research 

demonstrating the advantages of promptly detecting complications in enhancing patient 

outcomes and mitigating healthcare costs associated with treatment [29]. Lastly, the 

acknowledgment of predictive medicine as a significant avenue to explore underscores 

the increasing interest in predictive methodologies within healthcare. Prior research has 

indicated that predictive medicine could be leveraged to forecast patient care require-

ments, enhance chronic disease management, and optimize clinical decision-making 

[31]. 

These diverse perspectives provide valuable insights into the potential of AI to revo-

lutionize nursing and midwifery practice, addressing critical needs and opening up new 

avenues for innovation. By leveraging AI technologies effectively, healthcare profes-

sionals can enhance patient care, improve outcomes, and optimize resource allocation 

in clinical settings. 

The results regarding the key skills required for future nurses and midwives working 

with AI align closely with existing literature on AI integration in healthcare professions. 

The findings indicate a consensus among respondents regarding the essential compe-

tencies needed to succeed in an AI-driven healthcare environment. 

Firstly, the overwhelming agreement on the importance of understanding AI reflects 

the growing recognition of AI as a transformative force in healthcare [18]. These find-

ing echoes existing literature emphasizing the need for healthcare professionals to pos-

sess a foundational understanding of AI concepts and applications to effectively lever-

age AI technologies in clinical practice. 

Furthermore, the emphasis placed on technical knowledge underscores the signifi-

cance of proficiency in AI-related tools and technologies [32]. Healthcare professionals 

must be equipped with the technical skills necessary to interact with AI systems, inter-

pret data outputs, and troubleshoot technology-driven challenges. 
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Communication skills emerged as another critical competency, reinforcing the im-

portance of effective patient-provider communication in the context of AI-enabled care 

[32]. Clear and empathetic communication is essential for conveying complex AI-

generated information to patients and fostering trust in AI-supported healthcare deliv-

ery. 

Additionally, the recognition of critical thinking highlights the need for analytical and 

problem-solving abilities in AI-driven healthcare settings [34]. Nurses and midwives 

must possess the capacity to critically evaluate AI-derived insights, assess patient data, 

and make informed clinical decisions based on AI-generated recommendations. 

Finally, the acknowledgment of emotional support as a key skill underscores the hu-

man-centered aspect of healthcare delivery amidst AI integration [35]. Despite techno-

logical advancements, patient care remains fundamentally rooted in compassion and 

empathy, emphasizing the importance of emotional support in AI-enhanced care envi-

ronments. 

In summary, the survey results echo prevailing themes in the literature, affirming the 

multifaceted skill set required for healthcare professionals to thrive in AI-driven 

healthcare settings. By cultivating a comprehensive skill set encompassing AI under-

standing, technical proficiency, effective communication, critical thinking, and emo-

tional support, nurses and midwives can harness the full potential of AI to deliver high-

quality, patient-centered care and drive positive healthcare outcomes. 

5 Conclusions 

In this paper, we assessed nursing and midwifery students' knowledge and experi-

ences of using IA to facilitate educational activities, and we analyzed their opinions on 

these new approaches in order to improve their work and the skills required for effective 

use of AI. 

The findings underscore the critical importance of ongoing efforts to raise awareness 

regarding AI and its practical applications. Such endeavors are fundamental for foster-

ing a deeper comprehension and successful integration of this evolving technology 

across various domains. Effective strategies for raising awareness may encompass the 

implementation of training programs, workshops, and communication campaigns tai-

lored to inform and educate individuals about the fundamental concepts of AI and its 

societal implications. 

Moreover, these insights highlight the imperative of acknowledging the diverse per-

spectives and individual experiences pertinent to the incorporation of AI in educational 

settings. There is a pressing need to explore avenues for seamlessly integrating AI into 

educational practices while conscientiously addressing ethical considerations and po-

tential challenges associated with its adoption. 

In summary, the outcomes of this study underscore the transformative potential of AI 

in reshaping professional practices within the nursing and midwifery sectors. Never-

theless, further research is warranted to gain a comprehensive understanding of how to 
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effectively incorporate AI into these fields, all the while proactively mitigating the chal-

lenges and ethical dilemmas inherent in its utilization. 

Limitations. 

The limitations of this study encompass several facets that warrant consideration. 

Firstly, the sample size may have been constrained, potentially impeding the generali-

zability of findings to a broader population. Moreover, participant recruitment might 

have introduced selection bias, as certain individuals were included while others were 

excluded. The reliance on participants' self-reports for data collection could introduce 

response bias. Additionally, the results may be influenced by the specific cultural con-

text in which the study was conducted. Lastly, given that this study relied on a ques-

tionnaire-based approach, it may not have thoroughly explored participants' opinions 

and experiences. These limitations emphasize the importance of interpreting the results 

cautiously and recognizing the imperative for future research to deepen understanding 

of the topic. 
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