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Abstract 
Objective: To evaluate the current status of artificial intelligence literacy among 
nursing students and analyze its influencing factors, in order to provide a sci-
entific basis for integrating AI literacy education into nursing education. Meth-
ods: A cross-sectional study design was adopted, and a questionnaire was dis-
tributed to nursing students in a university in Henan Province through the 
Wenjuanxing platform from April to May 2025. A total of 337 valid question-
naires were collected. Conduct a survey and analysis of the current situation 
using the Deep Learning Scale for College Students, the Learning Engagement 
Scale for College Students, and the Artificial Intelligence Literacy Scale for Col-
lege Students. Results: The overall AI literacy ability of nursing students is at a 
moderate level (95.12 ± 19.90). Correlation analysis shows that the artificial 
intelligence literacy ability of college students is significantly positively corre-
lated with their deep learning (r = 0.404, P < 0.01) and learning engagement (r 
= 0.307, P < 0.01). The results of multiple factor analysis showed that factors 
such as grade, family economic status, exposure to AI related courses/training, 
daily use of AI time, deep learning among college students, and college stu-
dents’ learning engagement had a significant impact on their artificial intelli-
gence literacy ability (P < 0.05). Conclusion: The AI literacy ability of nursing 
students needs to be improved. Suggest increasing opportunities for AI prac-
tice and integrating AI literacy content into nursing education to encourage 
deep learning and high engagement, in order to enhance students’ AI literacy 
abilities. 
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1. Background 

In today’s digital age, artificial intelligence (AI) technology is developing at an 
unprecedented pace. It has profoundly transformed the clinical practice mode of 
medical care and holds significant potential for revolutionizing nursing educa-
tion. AI technology matches students’ personalized learning needs through adap-
tive learning platforms [1], creates immersive clinical skills training environments 
using virtual simulation technology, and proactively identifies students’ learning 
difficulties with predictive analysis models [2]. These advancements provide a 
strong technical foundation for innovation in nursing education. 

Foreign research indicates that nursing students generally have an optimistic 
attitude towards the application of AI in medical education. They recognize its 
potential to enhance teaching efficiency and optimize the learning process [3]. 
Currently, AI literacy has become a key indicator for measuring the quality of 
nursing services and the level of industry intelligence development. Simm [4] 
notes that AI literacy in the nursing field involves critical evaluation skills, ethical 
considerations, and technical proficiency in understanding and applying genera-
tive AI technology. This ensures its safe, effective, and responsible use in both 
educational and clinical settings. Laupichler [5] has confirmed a significant posi-
tive correlation between medical students’ AI literacy and their positive attitudes 
towards AI. 

Domestic research has highlighted the importance of improving AI literacy 
among college students in the digital age [6]. While AI-related nursing teaching 
reforms have been implemented in China [7] [8], the integration of AI knowledge 
and skills into the curriculum remains in the early stages. Practical teaching con-
ditions also limit students’ opportunities to operate intelligent nursing devices and 
apply AI nursing systems. As a result, the current state of AI literacy among nurs-
ing students is not well understood. Exploring the current status and influencing 
factors of AI literacy among nursing students is crucial for optimizing nursing 
education content and cultivating high-quality professionals who can meet future 
medical and nursing needs. This study aims to systematically review the current 
status and influencing factors of AI literacy among nursing students, providing a 
theoretical basis for further optimizing nursing education content and developing 
professional talents suitable for future medical demands. 

2. Object and Method 
2.1. Survey Subjects 

Using a convenience sampling method, students majoring in nursing in Henan 
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Province were selected as the research subjects from April to May 2025. Inclusion 
criteria: 1) Full-time undergraduate students majoring in nursing. 2) Voluntarily 
participate in this study and sign an informed consent form. Exclusion criteria: 1) 
Students who are not in school for reasons such as taking a leave of absence or 
dropping out. 2) Students who have incomplete questionnaire filling or obvious 
logical errors. This study used G * Power software for sample size calculation. Ac-
cording to the research objectives and statistical requirements, the expected effect 
size is set to be moderate (with a correlation coefficient of approximately 0.3), the 
significance level (α) is 0.05, and the test power (1 − β) is 0.80. The results indicate 
that a minimum sample size of 258 is required, and a total of 340 cases were dis-
tributed in this study, which meets the criteria. 

2.2. Investigation Tools 
2.2.1. General Information Survey Form 
Including gender, grade level, place of origin, being an only child, being a student 
leader, family economic status, reasons for choosing a nursing major, exposure to 
AI related courses/training, and daily AI usage time, there are a total of 9 items. 
Among them, the daily use of artificial intelligence technology is defined as the 
total time spent using AI tools for both learning (including assisted queries, trans-
lation, and literature reading) and leisure purposes (including interacting with AI 
chatbots or using AI for image/music generation). 

2.2.2. Scale of Artificial Intelligence Literacy Ability for College Students 
The Artificial Intelligence Literacy Scale for College Students was developed by 
Zhou [6], focusing on evaluating students’ literacy in the field of artificial intelli-
gence, including four dimensions: knowledge, skills, attitudes and values, and eth-
ics, with a total of 25 items. Using a 7-level Likert scale, ranging from “completely 
disagree” to “completely agree”, with scores ranging from 1 to 7, for a total score 
of 25 to 175. The higher the score, the stronger the AI literacy ability. The relia-
bility of the scale is 0.912, indicating good validity. The confirmatory factor anal-
ysis results show that the average variance extracted (AVE) of each factor is 
greater than 0.45, and the combined reliability (CR) is greater than 0.7. The dis-
criminant validity is acceptable. In this study, the confidence level was 0.968, in-
dicating good reliability of the scale. 

2.2.3. Deep Learning Scale for College Students 
The Deep Learning Scale for College Students was developed by Li [9] to evaluate 
the deep learning abilities of college students in blended learning environments. 
It covers four dimensions: motivation, engagement, strategy, and outcomes, with 
a total of 36 items. Using a 4-point Likert scale, ranging from “completely disa-
gree” to “completely agree”, with scores ranging from 1 to 4, for a total score of 
36-144. The higher the score, the stronger the deep learning ability. The reliability 
of the scale is 0.971, with good validity, and all CFA fitting indicators meet the 
requirements. In this study, the confidence level was 0.980, indicating good relia-
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bility of the scale. 

2.2.4. College Student Learning Engagement Scale 
The College Student Learning Engagement Scale was developed by Fang [10] aim-
ing to measure students’ level of learning engagement. It covers three dimensions: 
vitality, dedication, and focus, and includes 17 items. Use a 4-point Likert scale to 
score, with a total score of 17 - 68. The higher the score, the more engaged the 
student is in the learning process. The reliability of the scale is 0.951 and the va-
lidity is good. Exploratory factor analysis results show that the KMO value is 0.951 
and the Bartlett sphericity test value is 3219.67 (P < 0.001). The three factors to-
gether explain 68.40% of the variance. In this study, the confidence level was 0.969, 
indicating good reliability of the scale. 

2.3. Data Collection and Quality Control Methods 

The questionnaire is generated through the “Wenjuanxing” platform, and after 
generating a QR code and link, it is distributed to the research subjects through 
the on campus class group notification. Before filling out the questionnaire, the 
researcher explains the research purpose and confidentiality principles to the re-
search subjects, who voluntarily participate in the survey. Input data separately by 
two individuals, verify data consistency and logic, and eliminate invalid data. A 
total of 340 questionnaires were distributed in this study, and 337 valid question-
naires were collected, with an effective response rate of 99.1%. To maximize the 
representativeness of the sample, we covered nursing students of different grades 
and classes during the distribution process, and ensured that the questionnaire 
link remained valid throughout the survey period. Unreturned or invalid ques-
tionnaires are mainly due to personal reasons of the research subjects (such as not 
paying attention to the survey notice due to temporary leave), which did not have 
a systematic impact on the representativeness of the sample. 

2.4. Data Analysis 

Statistical analysis was conducted using SPSS 25.0 software. Count data is de-
scribed using frequency and percentage; The measurement data is described as 
mean ± standard deviation soil. Conduct independent sample t-test, one-way 
ANOVA, Pearson correlation analysis, and multiple linear regression analysis. 
Test level α = 0.05. 

3. Results 
3.1. General Information 

This study collected data from 337 nursing students at Pingdingshan University, 
including 260 males and 77 females; 86 freshmen, 58 sophomores, 156 juniors, 
and 37 seniors; 204 urban students and 133 rural students; 94 only children and 
243 non only children; There are 53 student cadres and 284 non student cadres, 
as shown in Table 1 for specific information. 
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Table 1. General information of college students (n = 337). 

Project Grouping Countdown Percentage% 

gender 
male 260 77.15 

female 77 22.85 

grade 

freshman year 86 25.52 

sophomore year 58 17.21 

junior year 156 46.29 

senior year 37 10.98 

place of origin 
city 204 60.53 

countryside 133 39.47 

Is he/she an only child 
yes 94 27.89 

No 243 72.11 

Is it a student cadre 
yes 53 15.73 

No 284 84.27 

Family economic status 

poor 60 17.80 

Chinese 111 32.94 

good 105 31.16 

Excellent 61 18.10 

Reasons for choosing 
nursing profession 

voluntary 174 51.63 

Parents or others help choose 129 38.28 

adjust 34 10.09 

Have you been exposed to 
AI related courses/training 

yes 136 40.36 

No 201 59.64 

Daily AI usage time (h) 

Basically not used 35 10.39 

<0.5 70 20.77 

0.5 - 1 92 27.30 

1 - 2 81 24.04 

>2 59 17.50 

3.2. Scores for College Students’ Artificial Intelligence Literacy,  
Deep Learning, and Learning Engagement 

The average scores for artificial intelligence literacy ability, deep learning among 
college students, and college students’ learning engagement are 95.12 ± 19.90, 
110.55 ± 18.18, and 72.06 ± 17.87, respectively. The specific scores are shown in 
Table 2. 
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Table 2. Scores for college students’ artificial intelligence literacy, deep learning, and learn-
ing engagement. 

Project 
Number of 

entries 
Minimum Maximum 

Average of 
entries 

Standard 
deviation 

Mean 

Artificial intelligence 
literacy ability 

25.00 25.00 140.00 95.12 19.90 3.80 

AI knowledge 3.00 3.00 21.00 11.24 2.84 3.75 

AI skills 8.00 8.00 52.00 30.64 7.20 3.83 

AI attitude 6.00 6.00 36.00 22.65 5.04 3.77 

AI Ethics 8.00 8.00 49.00 30.59 6.30 3.82 
Deep Learning for 
College Students 

36.00 57.00 144.00 110.55 18.18 3.07 

motivation 4.00 4.00 16.00 12.53 2.43 3.13 

input 6.00 6.00 24.00 17.88 3.81 2.98 

strategy 15.00 15.00 60.00 46.19 8.01 3.08 

result 11.00 21.00 44.00 33.95 5.52 3.09 
College students’ 

engagement in learning 
17.00 17.00 119.00 71.60 18.39 4.24 

vitality 5.00 5.00 35.00 20.04 5.67 4.03 

dedication 6.00 6.00 42.00 25.92 6.55 4.34 

focus 5.00 6.00 42.00 25.63 7.14 5.17 

3.3. Single Factor Analysis of College Students’ Artificial  
Intelligence Literacy Ability 

Univariate analysis showed that factors such as grade level, family economic sta-
tus, reasons for choosing nursing major, exposure to AI related courses/training, 
and daily AI usage time had statistically significant effects on college students’ 
artificial intelligence literacy ability (P < 0.05), The specific scores are shown in 
Table 3. 

 
Table 3. Single factor analysis (n = 337). 

Project Grouping 
College students’ artificial 

intelligence literacy  
(Mean ± Standard Deviation) 

T/F P 

gender 
male 95.07 ± 19.95 0.003 0.955 

female 95.29 ± 19.88   

grade 

freshman year 87.05 ± 19.37 15.184 0.000 

sophomore year 87.28 ± 20.95   

junior year 101.13 ± 18.78   

senior year 100.81 ± 12.33   

place of origin 
city 97.36 ± 17.87 0.911 0.341 

countryside 93.66 ± 21.04   

Is he/she an only child 
yes 94.16 ± 20.92 0.601 0.439 

No 95.49 ± 19.53   
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Continued 

Is it a student cadre 
yes 101.19 ± 19.49 0.082 0.775 

No 93.99 ± 19.81   

Family economic 
status 

poor 82.97 ± 21.70 15.445 0.000 

Chinese 98.55 ± 18.93   

good 92.89 ± 16.21   

Excellent 104.67 ± 19.29   

Reasons for choosing 
nursing profession 

voluntary 97.83 ± 19.56 5.595 0.004 
Parents or others 

help choose 
98.47 ± 26.77   

adjust 90.58 ± 17.45   

Have you been 
exposed to AI related 

courses/training 

yes 105.71 ± 20.70 7.057 0.008 

No 87.96 ± 15.76   

Daily AI usage time 
(h) 

Basically not used 85.46 ± 17.73 13.299 0.000 

<0.5 83.74 ± 17.73   

0.5 - 1 96.92 ± 17.73   

1 - 2 101.19 ± 17.73   

>2 103.20 ± 17.73   

3.4. Correlation Analysis of College Students’ Artificial Intelligence  
Literacy, Deep Learning, and Learning Engagement 

The correlation analysis results show that there is a significant positive correlation 
between artificial intelligence literacy and deep learning among college students 
(r = 0.404, P < 0.01); There is a significant positive correlation between artificial 
intelligence literacy ability and college students’ learning engagement (r = 0.307, 
P < 0.01), The specific scores are shown in Table 4. 

 
Table 4. Correlation analysis of college students’ artificial intelligence literacy ability. 

 
Artificial 

intelligence 
literacy 

Artificial 
intelligence 
knowledge 

Artificial 
intelligence 

skills 

Attitude towards 
artificial 

intelligence 

Artificial 
intelligence 

ethics 

Deep learning 
for college 
students 

College students’ 
learning 

engagement 

Artificial Intelligence 
Literacy 

1       

Artificial intelligence 
knowledge 

0.848** 1      

Artificial Intelligence Skills 0.956** 0.756** 1     

Attitude towards artificial 
intelligence 

0.915** 0.683** 0.845** 1    

Artificial Intelligence Ethics 0.951** 0.817** 0.859** 0.816** 1   

Deep Learning for College 
Students 

0.404** 0.437** 0.361** 0.392** 0.351** 1  

College students’ learning 
engagement 

0.307** 0.254** 0.290** 0.319** 0.268** 0.408** 1 
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3.5. Multi-Factor Analysis of Artificial Intelligence Literacy Ability  
of College Students 

Taking the score of college students’ artificial intelligence literacy ability as the 
dependent variable, the variables with statistical significance in the univariate 
analysis and those in the correlation analysis were included in the multivariate 
analysis. The results showed that grade, family economic status, exposure to AI 
related courses/training, daily use of AI time, and total score depth level input 
factors had a significant impact on college students’ artificial intelligence literacy 
ability (P < 0.05). The VIF of the model is 1.033 - 1.215, with a tolerance of 0.618 
- 0.968, and there is no collinearity issue. Entering the regression equation can 
explain 62.70% of the artificial intelligence literacy ability of college students. See 
Table 5, Table 6. 

 
Table 5. Independent variable assignment method. 

Independent variable Assignment instructions 

grade Freshman = 1, sophomore = 2, junior = 3, senior = 4 

Family economic status Poor = 1, Medium 2 = 2, Good = 3, Excellent = 4 

Have you been exposed to AI related courses/training Yes = 1, No = 2 

Reasons for choosing nursing profession Voluntary = 1, Other = 2, Adjustment = 3 

Daily AI usage time (h) Basically not using = 1, < 0.5 = 2, 0.5 - 1 = 3, 1 - 2 = 4, >2 = 5 

Deep Learning for College Students Substitute the original value into 

College students’ learning engagement Substitute the original value into 

 
Table 6. Multifactor analysis of artificial intelligence literacy ability of college students. 

Variable β SE β′ t p Tolerance VIF 

(Constant) 57.776 9.324  6.196 0.000   

grade 3.294 0.939 0.164 3.509 0.001 0.912 1.096 

Family economic status 3.350 0.914 0.166 3.663 0.000 0.968 1.033 

Reasons for choosing nursing profession 1.608 1.414 0.054 1.138 0.256 0.881 1.135 

Have you been exposed to AI related courses/training −9.863 2.212 −0.243 −4.459 0.000 0.665 1.503 

Daily AI usage time (h) 2.860 0.784 0.178 3.647 0.000 0.831 1.204 

Deep Learning for College Students 0.139 0.062 0.127 2.240 0.026 0.618 1.619 

College students’ learning engagement 0.136 0.053 0.126 2.560 0.011 0.823 1.215 

Note: R2 = 0.347, adjust R2 = 0.34; F = 25.028, P < 0.001. 

4. Discussions 
4.1. Current status of Artificial Intelligence Literacy Ability among  

Nursing Students 

The results of this study show that the overall artificial intelligence literacy ability 
of nursing students is at a moderate level, with an average total score of 95.12 and 
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an item mean of 3.80, which is at a moderate level according to the 7-level scoring 
method. This result is lower than the average value of college students’ artificial 
intelligence literacy ability of 5.588, indicating that there is still room for improve-
ment in the comprehensive ability of nursing students in the field of artificial in-
telligence. This phenomenon may be related to the fact that the research subjects 
are in the early stages of development of artificial intelligence related content, in-
sufficient integration, limited practical opportunities, and relatively weak ethical 
education [11]. Among them, the score of AI skill dimension is relatively high, 
with an average of 3.83, but still at a moderate level, indicating that students will 
use some simple operations of AI, but still at a moderate level, and their ability to 
apply AI technology in practice needs to be improved. The lack of AI practical 
opportunities in domestic nursing education, such as the application of AI in la-
boratory courses and clinical internships, limits students’ ability to transform the-
oretical knowledge into practical skills [12]; The lowest score for AI knowledge is 
3.75 on average, indicating that students have a relatively weak grasp of AI theo-
retical knowledge. This phenomenon may be related to the fact that the artificial 
intelligence related content of the research subject’s institution is in the early 
stages of development, with insufficient integration, limited practical opportuni-
ties, and relatively weak ethical education. 

4.2. Factors Affecting the Artificial Intelligence Literacy of Nursing  
Students 

4.2.1. Grade 
The results of multiple factor analysis show that grade has a significant impact on 
the artificial intelligence literacy ability of nursing students. The artificial intelli-
gence literacy ability of senior students is significantly higher than that of junior 
students. This may be related to the fact that senior students have accumulated 
more professional knowledge and practical experience during the learning pro-
cess. As students deepen their learning, their understanding and application abil-
ities of artificial intelligence technology gradually increase. 

4.2.2. Family Economic Status 
The family economic status has a significant impact on the artificial intelligence 
literacy of nursing students. Students from families with better economic condi-
tions perform better in artificial intelligence literacy abilities. This may be because 
students from families with better economic conditions can more easily access 
relevant learning resources, such as attending paid AI training courses, purchas-
ing professional learning software, etc. In addition, students from families with 
better economic conditions have more opportunities to access and use advanced 
AI devices and technologies, which are crucial for enhancing their AI literacy abil-
ities.  

4.2.3. Have You Been Exposed to AI Related Courses/Training 
Whether or not one has been exposed to AI related courses/training has a signifi-
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cant impact on the artificial intelligence literacy of nursing students. Students who 
have been exposed to AI related courses or training perform better in terms of 
artificial intelligence literacy. This is consistent with the research findings of 
Laupichler [5], which found that AI related courses and ethics training are key 
factors in enhancing nursing students’ AI literacy. Students who have been ex-
posed to AI related courses or training can acquire more comprehensive AI 
knowledge and skills, thereby better understanding and applying artificial intelli-
gence technology. 

4.2.4. Daily AI Usage Time 
The daily use of AI has a significant impact on the artificial intelligence literacy of 
nursing students. Students who have been using AI for a longer period of time 
perform better in terms of artificial intelligence literacy ability. This is consistent 
with Wang’s [13] viewpoint, which states in his developed User AI Capability 
Measurement Scale that an individual’s AI literacy level is significantly positively 
correlated with the frequency, type, and scope of their use of artificial intelligence 
technology in daily life. Li’s [14] research also shows that users who frequently use 
generative artificial intelligence have stronger human AI interaction abilities. The 
stronger the user’s performance in dimensions such as information retrieval and 
analysis, and information evaluation, the stronger the overall AI interaction abil-
ity. 

4.2.5. Deep Learning for College Students 
Deep learning among college students has a significant impact on the artificial 
intelligence literacy of nursing students. Students with stronger deep learning 
abilities perform better in artificial intelligence literacy. Rong’s research confirms 
[15] that introducing virtual reality interaction and artificial intelligence into mid-
dle school art education is beneficial for students’ deep learning, thereby improv-
ing their focus and creativity. Similarly, applying artificial intelligence technology 
to deep learning in the teaching and learning processes of university teachers and 
students is also an innovative way to improve teaching quality. Related studies 
have also shown [16] that teaching reforms empowered by artificial intelligence 
can effectively improve teaching efficiency, optimize curriculum design, and pro-
mote student participation in deep learning. 

4.2.6. College Students’ Engagement in Learning 
The degree of college students’ learning engagement has a significant impact on 
the artificial intelligence literacy ability of nursing students. This relationship can 
be explained from the perspective of self-determination theory, that is, when stu-
dents’ basic psychological needs such as autonomy, competence, and belonging 
are met during the learning process, it will stimulate stronger intrinsic learning 
motivation and sustained learning engagement behavior, thereby more actively 
exploring and mastering artificial intelligence related knowledge and skills [17]. 
Students with higher levels of learning engagement perform better in artificial in-
telligence literacy abilities. This is consistent with the research results of Zhou 
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[18], which showed that the application of artificial intelligence in teaching can 
significantly enhance students’ creativity, with learning engagement playing an 
important mediating role. AI technology improves students’ learning engagement 
by providing personalized support and interactive learning environments, while 
higher learning engagement further promotes students’ active thinking and inno-
vative practices, thereby enhancing creativity. 

5. Limitation 

This study investigated and analyzed the current status and influencing factors of 
artificial intelligence literacy among nursing students in a certain university. The 
results show that students’ overall AI literacy ability is at a moderate level, with 
significant influences from factors such as grade, family economic status, expo-
sure to AI related courses/training, daily AI usage time, deep learning among col-
lege students, and college students’ learning engagement on their AI literacy abil-
ity. This study has several limitations. Firstly, the use of a convenience sample 
from a single university in Henan Province limits the generalizability of the find-
ings and may lack national representativeness. Secondly, reliance solely on self-
reported questionnaire data may introduce response bias and restricts an in-depth 
understanding of the nuances in AI literacy development. The absence of qualita-
tive methods, such as interviews or focus groups, limits the exploration of under-
lying motivations and contextual factors. Thirdly, although this study identified 
several influencing factors, it lacks a comprehensive theoretical framework to ex-
plain the underlying mechanisms and pathways through which these factors affect 
AI literacy, which limits the interpretability of the findings. Future research 
should expand the sample size, combine qualitative research methods, and con-
struct or apply robust theoretical frameworks to better explain the causal relation-
ships and mechanisms behind the influencing factors. Furthermore, it is necessary 
to expand the analysis of influencing factors to deeply explore the mechanisms of 
potential factors such as teaching resources and individual differences among stu-
dents, in order to more comprehensively reveal their impact on the AI literacy 
ability of nursing students. 
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