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ABSTRACT  

Background: Basic Life Support (BLS) is fundamental for individuals to perform resuscitation techniques. The 

learning environment (LE) significantly influences students' development, impacting their knowledge, skills, and 

attitudes. This study aimed to correlate resuscitation knowledge with medical students' perceptions of the LE. 

Patients and methods: A cross-sectional online survey was conducted among medical students at the Grigore T. 

Popa University of Medicine and Pharmacy in Iași, Romania. The survey assessed BLS knowledge, attitudes 

towards learning, and demographic characteristics. 

Results: We analysed 608 completed questionnaires. The sample was predominantly female (79.3%), with an 

average age of 21.63 years (SD = 2.65). A high proportion (76.2%) of students demonstrated strong BLS 

knowledge, with 62.5% reporting confidence in providing BLS. Pre-clinical students had significantly lower total 

BLS scores compared to clinical students (p < 0.001). Conversely, pre-clinical students had significantly higher 

total LE scores (p = 0.001). Participants confident in providing   

BLS displayed higher overall BLS and LE scores, particularly in the teacher-learner relationship and self-efficacy 

domains (p = 0.001). 

Conclusion: The findings suggest a positive correlation between a strong teacher-learner relationship and student 

confidence in acquiring BLS skills and performing maneuvers. Students with a solid foundation in BLS 

knowledge are more likely to seek opportunities to develop their practical skills and share their knowledge 

informally with others, potentially increasing access to BLS for the general public. Enhancing teacher-student 

relationships can positively impact students' confidence in performing life-saving procedures, underscoring the 

importance of exploring effective strategies for fostering these connections. 
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INTRODUCTION 

 Out-of-hospital cardiac arrest (OHCA) 

represents a significant global public health 

issue, characterized by a high mortality rate [1-

3]. Early resuscitation maneuvers have been 

proven to increase the chances of return of 

spontaneous circulation (ROSC) [4-6]. Basic 

life support (BLS) resuscitation maneuvers 

include identifying cardiac arrest, initiating 

chest compressions, providing ventilations, 

alerting the emergency medical system, and 

using an automated external defibrillator 

(AED)[7].  While its foundational principles 

are universally standardized, individual 

perspectives on BLS are shaped by a variety of 

factors including personal experiences and 

levels of training. These perspectives can 

significantly influence the implementation and 
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outcomes of BLS interventions. Previous 

research has extensively focused on the 

technical and procedural aspects of BLS, 

emphasizing the importance of adherence to 

established guidelines [8,9]. However, there 

has been limited exploration into how 

individual beliefs, attitudes, and experiences 

impact the efficacy of BLS delivery. 

Understanding medical student perspectives 

on BLS is important for several reasons. First, 

such insights can inform the development of 

more effective training programs that address 

not only technical skills but also psychological 

and sociocultural barriers to action. For 

example, tailored educational interventions are 

an important tool that can foster greater 

confidence and willingness to perform BLS 

among individuals who may feel hesitant due 

to fear of harm [10,11]. Second, exploring 

these perspectives provides valuable data for 

policymakers and educators aiming to bridge 

gaps between BLS knowledge and real-world 

application. Finally, by examining the nuances 

of how medical students perceive and engage 

with BLS, researchers and practitioners can 

contribute to the broader goal of improving 

survival rates from out-of-hospital cardiac 

arrests. The practical future will involve inter 

and multidisciplinary collaboration [12]. 

 Learning environment is defined by the 

physical and psychological factors related to 

the student learning in a specific social 

environment [13], including peer support, 

supportive teacher-student relationships, 

classroom size, learning resources, teacher 

skills, appropriate assessment, and workload 

[14-16]. Within the medical field, studies 

suggest the quality of the learning environment 

may be a critical factor influencing student 

decisions to persist or discontinue their studies 

[17]. A supportive learning environment can 

potentially equip students with better stress 

management skills, particularly given the 

demanding nature of medical school 

curriculum [18]. Notably, perceptions of the 

learning environment can fluctuate throughout 

the course of study, with some studies 

indicating a generally more favourable view 

during the initial years. Additionally, gender 

disparities have been observed, with some 

research suggesting a more positive learning 

environment perception among female 

students compared to their male counterparts 

[19]. 

 A supportive learning environment is 

related to enhanced engagement in learning 

activities, higher levels of knowledge, and 

better academic achievement, as evidenced by 

studies conducted on students from medical 

schools. Moreover, the learning environment 

can shape students’ attitudes toward learning. 

A healthy and supportive environment models 

lead to prosocial behaviour, whereas a 

negative environment can promote 

undesirable behavioural norms [19]. The 

perception of supportive and positive learning 

environment is related to the deep learning 

approach, which facilitates reflection and 

problem-solving attitudes. Meanwhile, a 

negative learning environment is linked to a 

superficial approach during the study [20]. 

 This study explored the knowledge and 

personal attitudes of Romanian medical 

students toward Basic Life Support (BLS) 

skills, focusing on the interplay between the 

learning environment and both BLS 

knowledge and students' hypothetical 

responses to emergency situations. These 

responses were assessed through structured 

questions that explored how students believed 

they would act when faced with urgent 

scenarios requiring BLS. Building on prior 

research that underscores the significant 

impact of the learning environment on 

educational outcomes, we hypothesized that 

students who perceive their learning 

environment positively would demonstrate 

higher levels of BLS knowledge and a more 

proactive and favourable attitude toward BLS 

protocols.  
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MATERIALS AND METHODS 

A cross-sectional web-based questionnaire 

was conducted among medical students at the 

Faculty of Medicine, Grigore T. Popa 

University of Medicine and Pharmacy in Iasi, 

Romania. Participants included all 

undergraduate Romanian students from years 

1 to 6, encompassing both pre-clinical (first 

three years) and clinical periods. To ensure 

questionnaire validity, responses from two 

students per year were initially collected and 

excluded from subsequent analysis. The 

questionnaire was administered using Google 

Forms, with links distributed through student 

representatives. Participation was voluntary 

and anonymous. Participants provided 

informed consent and completed four sections: 

1. Demographic data (age, gender, year 

of study) (Table I). 

2. Basic Life Support (BLS) knowledge 

(5 items, single correct answer, based 

on 2021 European Resuscitation 

Council-BLS Guidelines) (Table II). 

 

 

 

Table II. BLS Knowledge 

1. Do you feel confident performing BLS 

maneuvers? 

a. Yes, I feel confident. 

b. Somewhat confident. 

c. Not confident yet. 

2. What do you consider to be the biggest 

obstacles in providing BLS? 

a. Fear of making mistakes. 

b. Fear of contamination. 

c. Fear of being criticized. 

3. Have you ever been in a situation where 

you had to provide first aid? 

a. yes 

b. no 

4. How would you respond if a stranger 

needed immediate medical assistance in a 

public place? 

a. Take immediate action while ensuring 

safety. 

b. Delegate tasks and provide aid. 

c. I don’t feel prepared to intervene. 

5. Regarding educating others in BLS, what 

is your opinion? 

a. I am willing to teach others these 

resuscitation maneuvers. 

b. I don’t feel capable of instructing others. 

c. I don’t have time for volunteer activities. 

6. Aside from the information provided 

during internships and courses about BLS, 

what do you think? 

a. I want to review the BLS maneuvers. 

b. I don’t think additional activities on this 

topic are necessary. 

c. c. I would like to learn more in-depth 

concepts 

7. Do you think the learning environment 

was important when you were taught 

resuscitation techniques(BLS)? 

a. Yes 

b. No 

 

 

3. Learning environment (LE) (adapted 

from Pololi and Price [21], 15 items on 

a Likert scale from 1 to 4, assessing 

teacher-learner relationship and self-

efficacy (Table IV). Internal validity 

was checked with Cronbach alpha. 

Confirmatory factor analysis (CFA) 

was performed under the same 
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conditions as the original inventory. 

Mean statement, subscale and overall 

scores were calculated and given as 

percentages. 

 

 

Table III Learning environment 

instrument 

1. The faculty created an atmosphere of 

trust so that I felt I could be open and honest 

with them. 

2. The faculty helped students develop 

mutual trust, so we could be open and honest 

with our peers. 

3. I felt able to share my feelings with the 

faculty. 

4. The faculty conveyed to me 

confidence in my abilities. 

5. The faculty listened to students tell 

how we like to do things. 

6. The faculty cared about each student 

as a person. 

7. I feel accepted by the faculty. 

8. The faculty encouraged me to ask 

questions and contribute. 

9. I have a lot of trust in the faculty. 

10. The faculty answered my questions 

fully and carefully. 

11. I believe I will learn to be an effective 

doctor. 

12. I feel confident that my patients will 

consider me an effective doctor. 

13. I believe my fellow students respect 

me 

14. I believe that the physician–patient 

relationship is the most important aspect in 

the practice of medicine. 

15. I believe that providing emotional 

support for patients is as important as 

physical treatment 

 

DATA ANALYSIS 

Data were analysed using IBM SPSS 

Statistics. Quantitative variables were assessed 

for normality using the Shapiro-Wilk test. 

Descriptive statistics (mean ± SD or median 

with IQR) were calculated as appropriate. 

Comparisons between groups for non-

parametric variables were performed using 

Mann-Whitney U or Kruskal-Wallis H tests, 

followed by Dunn-Bonferroni post-hoc tests 

when necessary. Correlations between 

variables were evaluated using Spearman's rho 

correlation coefficient 

 

RESULTS 

Out of approximately 3,000 Romanian 

students, 634 completed questionnaires. After 

excluding 26 incomplete responses, data 

analysis was performed on 608 questionnaires. 

 

Descriptive Characteristics of Participants 

 

The sample predominantly comprised female 

students (79.3%). The average age was 21.63 

years (SD = 2.65), with a median of 21 years 

(IQR = 20-23). Pre-clinical years accounted 

for 61.3% of participants, with the first year 

being the most represented (29.4%). Clinical 

years comprised 38.7%, with the fourth year 

being the most prevalent (18.3%) (Table I). 

Table I. Descriptive characteristics of the 

analysed students 

 

 

Parameter Value 

Age (Average ± SD, 

Median (IQR)) 

21.63 ± 2.65, 21 

(20-23) 

Gender (Nr., %) 126 (20.7%) Male  

482 (79.3%) 

Female 

Year of study (Nr., 

%) 

 

1st year 179 (29.4%) 

2nd year 110 (18.1%) 

3rd year 84 (13.8%) 

4th year 111 (18.3%) 

5th year 79 (13%) 

6th year 45 (7.4%) 
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BLS Knowledge 

The BLS - Total Score (range: 0-5 points) 

averaged 3.41 points (SD = 1.22), with a 

median of 4 points (IQR = 3-4). A majority 

(76.2%) demonstrated solid BLS knowledge 

(≥ 3 correct answers). The highest 

performance was on chest compression rate 

(81.5% correct), while the lowest was on the 

role of the semi-automatic defibrillator (43.4% 

correct) (Figure 1). 

 
Figure 1. Box-plot illustration for the 

comparison of BLS – Total score between 

study year groups 

 

Student Perspectives on BLS 

Nearly all participants (96.4%) recognized the 

importance of BLS. While 62.5% were 

confident in applying BLS, fear of mistakes 

was a universal concern. Over half (55.9%) 

expressed interest in teaching BLS to friends, 

and a third (32.7%) in broader instruction. A 

strong desire to enhance practical BLS skills 

(87.5%) was evident. 

 

Perception of the Learning Environment 

The Learning Environment (LE) score 

averaged 47.47 (SD = 6.84), with a median of 

47 (IQR = 43-52). Emotional support 

alongside medical management was most 

frequently reported (74.5% "always"), while 

sharing feelings with the university was least 

positive (36.7% "never") (Figure 2). 

 

Figure 2. Box-plot illustration for the 

comparison of LE – Total score between 

study year groups 
 

• Teacher-Learner Relationship (TLR) 

averaged 23.82 (SD = 3.74), median 

24 (IQR = 21-26). 

• Self-Efficacy (SE) averaged 20.96 

(SD = 3.94), median 21 (IQR = 18-23). 

 

BLS Knowledge and Learning Environment 

BLS - Total Score and LE - Total Score 

displayed non-parametric distributions in both 

groups. Pre-clinical students had lower BLS - 

Total Score (median = 3, IQR = 2-4) compared 

to clinical students (median = 4, IQR = 3-5) (p 

< 0.001). Conversely, they had higher LE - 

Total Score (median = 48, IQR = 43-53) 

compared to clinical students (median = 47,  

IQR = 41-50) (p = 0.001) (Table IV). 

 

Table IV. Distribution of BLS and LE scores across study years 

Study year/BLS - Total Average ± SD Median (IQR) Average Rank p* 

Pre-Clinical (p<0.001**) 3.06 ± 1.23 3 (2-4) 255.23 
Clinical 

(p<0.001**) 
Clinical (p<0.001**) 3.97 ± 0.95 4 (3-5) 382.70 

Study year/LE - Total Average ± SD Median (IQR) Average Rank p* 

Pre-Clinical (p=0.001**) 48.31 ± 7.09 48 (43-53) 323.34 0.001 
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Clinical (p=0.456**) 46.14 ± 6.21 47 (41-50) 274.59 

Notes: *Mann-Whitney U Test; **Shapiro-Wilk Test 

 

The Relationship Between BLS 

Confidence and Learning Environment 

When examining the relationship between 

sub-scores of the Learning Environment (LE) 

- Teacher-Learner Relationship (TLR) and 

Self-Efficacy (SE) and participants' 

confidence in providing BLS, the Shapiro-

Wilk tests revealed non-parametric score 

distributions in most groups (p < 0.05). 

Notably, students confident in performing 

BLS had significantly higher TLR and SE 

scores compared to those with lower 

confidence (p < 0.001 for all comparisons). 

 

Association Between Teacher-Learner 

Relationship and Self-Efficacy 

Table V and Figure 3 illustrate the 

correlation between Teacher-Learner 

Relationship (TLR) and Self-Efficacy (SE) 

scores. Both TLR and SE scores exhibited a 

non-parametric distribution (Shapiro-Wilk 

test, p < 0.05). A significant positive 

correlation (p < 0.001, R = 0.654) with a strong 

effect size was observed, indicating that 

students with positive teacher-learner 

relationships tended to report higher self-

efficacy, and vice versa. 

 

Tabel V Correlation between TLR and SE 

score 

Correlation p* 

TLR score 

(p<0.001**) x SE 

score (p=0.002**) 

<0.001, R=0.654 

Notes: *Spearman’s rho Correlation 

Coefficient; **Shapiro-Wilk Test 

 

 
Figure 3 Correlation between TLR and SE 

score 

 

TLR, SE Scores, and Sharing BLS 

Knowledge 

The distribution of TLR and SE scores 

exhibited non-parametric characteristics in 

most groups (p < 0.05) according to the 

Shapiro-Wilk tests. Kruskal-Wallis H tests 

revealed significant differences in TLR and SE 

scores between groups based on willingness to 

share BLS knowledge (p < 0.001 and p = 

0.008, respectively). Post-hoc Dunn-

Bonferroni tests indicated that students 

unwilling to share BLS knowledge had 

significantly lower TLR (median = 22 points, 

IQR = 20-24 points) and SE (median = 20 

points, IQR = 17-24 points) scores compared 

to those willing to assist others (TLR median 

= 24 points, IQR = 22-27 points; SE median = 

21 points, IQR = 18-24 points) (p < 0.001 and 

p = 0.015, respectively). All participants 

reported fear of making mistakes as an 

obstacle to providing first aid, and a large 

majority (87.5%) expressed a desire to 

improve their BLS skills. 

 

 DISCUSSIONS 

 

 Cardiovascular pathology is the main 

cause of death among the population [22]. 

Scientific research has unequivocally 

underscored the critical importance of 
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promptly recognizing signs of cardiac arrest 

and initiating resuscitation protocols [2,23]. 

However, the implementation of BLS courses 

into compulsory education remains a goal for 

many European nations. Romania currently 

lacks a national strategy for implementing 

BLS courses in schools, with only sporadic 

volunteer efforts to teach BLS algorithms to 

children. Medical universities, on the other 

hand, have integrated mandatory BLS course 

into their curricula. At the Grigore T. Popa 

University of Medicine and Pharmacy in Iași, 

medical students attend BLS lectures and 

receive training in CPR skills during their first 

year of study. They also attend Advanced Life 

Support lectures and practical activities in their 

fourth year. 

Becoming a medical student entails a moral 

responsibility to the community and patients, 

especially in recognizing emergencies and 

applying BLS until healthcare professionals 

arrive to continue advanced life support 

protocols. Previous surveys among medical 

students have revealed discouraging findings 

concerning their factual knowledge of BLS 

[24-28]. However, our study's results are 

encouraging, as the surveyed students 

demonstrated a reasonable level of theoretical 

knowledge about BLS, with 81.5% correctly 

identifying the chest compression rate. 

Nevertheless, the students' responses 

regarding automated external defibrillators 

(AEDs) were concerning, as only 43.4% 

provided the correct response. This issue may 

be influenced by the limited availability of 

AEDs in public areas, requiring prompt 

attention and correction by the educational 

staff. 

 When assessing individual perspectives on 

BLS, the vast majority of students (96.4%) 

recognize the importance of BLS manoeuvres, 

indicating a strong awareness of their 

significance in emergency situations. All 

students unanimously identified the fear of 

making mistakes as the primary obstacle to 

offering first aid. This aspect was also 

identified in a previous study among dental 

students [29].  Addressing this fear and 

providing confidence-building measures may 

enhance students' willingness to assist in 

emergencies. However, only a small 

percentage (15.5%) of responders have 

practical experience in providing first aid in 

public settings, suggesting a potential gap in 

real-world exposure to medical emergencies. 

The strong willingness of 92.6% of students 

to assist in medical emergencies reflects a 

compassionate and helpful attitude. Although 

62.5% expressed confidence in providing 

BLS, there is room for improvement to ensure 

more students feel prepared to act. Cultivating 

students' confidence, addressing their fears, 

and providing practical learning opportunities 

are crucial for effective responses in 

emergencies. 

Previous research on healthcare 

professionals has indicated a deficiency in 

CPR knowledge and skills, often attributed to 

factors such as time constraints, lack of interest 

or overconfidence [30]. In contrast, our study 

found that medical students expressed a strong 

motivation to enhance their CPR abilities and 

confidence through training opportunities. 

This aligns with findings suggesting a positive 

correlation between self-efficacy and 

engagement in skill development [31]. 

Additionally, our results indicated a 

correlation between strong BLS knowledge 

and a willingness to share information. This 

aligns with studies supporting the "learning by 

teaching" approach, where medical students 

who have taught BLS to school children often 

demonstrate superior practical skills compared 

to peers receiving traditional training [32].  

A recent systematic review pointed out that 

knowledge of BLS is not always correlated 

with CPR skills [33].  Skills tend to deteriorate 

more quickly compared to knowledge, with 

observable declines at 6 and 12 months, 

respectively [34,35]. To mitigate this skill 
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decline, some authors recommended regular 

refresher training sessions in BLS and AED of 

at least two hours per year of study for 

undergraduate medical students [27]. 

In medical schools, students are motivated 

by different factors as they progress through 

their studies, initially influenced by teacher 

guidance and later by the needs of patients and 

self-efficacy. Our study revealed a more 

positive perception of the learning 

environment among preclinical students 

compared to clinical students, aligning with 

previous research [19]. 

Although we did not establish a direct 

causal connection between BLS knowledge 

and the learning environment, our 

investigation revealed an intriguing 

correlation. Specifically, students who are 

self-confident in their BLS skills were found 

to have more favourable teacher-learner 

relationships. Furthermore, a noteworthy 

association was observed between high scores 

on the Teacher-Learner-Relationship (TLR) 

scale and heightened levels of self-efficacy. 

These findings suggest that efforts directed at 

fostering positive Teacher-Learner 

Relationships (TLRs) could yield favourable 

outcomes in terms of enhancing self-efficacy 

in the delivery of life-saving manoeuvres.  

 

Study limitations 

Assessing the learning environment based 

solely on total scores and subscales might not 

fully capture its complexity. Our study was 

single center and did not include other student 

groups, such as dentistry, nursing, or 

pharmacy students. Consequently, the 

conclusions may not fully represent the overall 

BLS algorithm knowledge among Romanian 

students. Furthermore, the online 

questionnaire focused on theoretical BLS 

knowledge, limiting insights into practical 

skills which are essential for effective 

resuscitation. 

 Other limitations of the study are inherent 

to the cross-sectional design, including the 

inability to establish causality between 

analyzed variables. Temporal biases, such as 

the potential evolution of students' knowledge 

and attitudes throughout their medical 

education, are also concerns. Additionally, the 

study may overrepresent students with a higher 

level of engagement in medical emergency 

situations due to prevalence bias. Self-reported 

data may be subject to overreporting of 

positive attitudes. 

 To address these limitations, future 

research should employ a longitudinal design, 

combining quantitative and qualitative 

methods, and be conducted on a multi-

institutional level. 

Nevertheless, in the absence of studies on 

this crucial issue in Romania, our single-center 

cross-sectional survey has provided 

preliminary insights into BLS knowledge, 

medical students' attitudes towards providing 

first aid, and their perceptions of the learning 

environment. Improving patient survival 

following an out-of-hospital cardiac arrest 

(OHCA) should be a top priority for medical 

educators, as statistics reveal that Romania 

experiences a higher mortality rate due to 

treatable causes [36]. 

Conclusion 

Medical students possess a strong 

knowledge of the Basic Life Support (BLS) 

protocol and are willing to share and enhance 

their skills. Preclinical students reported a 

more positive perception of the learning 

environment compared to their clinical-year 

counterparts, despite the latter having superior 

BLS knowledge. A positive correlation was 

identified between confidence in BLS skills 

and favourable teacher-learner relationships, 

as well as increased self-efficacy. Improving 

teacher-student relationships can boost 

students' confidence in performing life-saving 

procedures, highlighting the need for further 

investigation into strategies for cultivating 

such relationships. 
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