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Abstract 
Background: Clinical learning in nursing education is workplace-based and it involves both learning and organizational 

factors. Students could experience these factors both at individual and at group level. This study aimed to assess clinical 

learning environment as a multilevel phenomenon, by grouping students’ perceptions at different organizational levels. 

Method: A cross-sectional multilevel design has been conducted. 3 Italian Universities, 6 Hospitals and 73 wards have 

been involved in the study during 2013. Wards with at least 3 attending nursing students have been included. The sample 

involved 597 nursing students (average age 23.1 years, SD = 4.67 years; 72.6% females; 27.2% attending first year; 31.7% 

second year; 41.1% third year). Clinical Learning Environment and Supervision plus Nurse teacher (CLES+T) scale has 

been administered. Intraclass Correlation Coefficients (ICC) have been estimated at ward, at hospital and at University 

level. 

Results: All ICCs scores were above 0.10 and they indicated clinical learning environment as a multilevel phenomenon. 

The most pertinent level to multilevel research was the ward level. The nurse teacher scale was pertinent to Hospital and 

University level. 

Conclusions: Clinical learning environment is a multilevel phenomenon. These findings could enhance research develop- 

ment in this field of studies. Practical implications suggest multilevel approach in order to detect the most effective 

organizational level to improve educational intervention. 
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Clinical learning environment, Clinical Learning Environment and Supervision plus Nurse teacher scale, Nursing, 
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1 Introduction 
Clinical learning and competences development are essential parts of the nursing curriculum [1]. In Europe the percentage 
of hours spent in clinical training varies from 33% to 55% [2]. These data highlight the importance of planning clinical 
experiences to improve students’ competences development and to integrate practice and theory [3].  

A clinical learning environment is defined as “an interactive network of forces within the clinical setting that influence the 
students’ learning outcomes” [4]. So, identifying the forces involved in clinical settings and developing quality indicators 
of such forces is crucial to improve clinical learning and nursing students’ professional growth [5]. Moreover, it is 
important to understand if these forces are an individual perception of each student or if they are a shared perception of a 
group of students, in order to appropriately set tutorial interventions [6]. 

Clinical learning environments are multi-dimensional entities, in which many factors are connected and interwoven with 
each other’s. Clinical learning environments are more than pedagogical environments. Factors mentioned in studies are e.g. 
quality of learning environment, quality of care, nursing staffs’ occupational well-being and organizational or managerial 
variables [7-9]. These statements suggest to consider a clinical learning environment wider than only students' training 
settings.  

In this vein, a learning environment was defined as a psyco-social context that, while providing a learning setting, it 
produces learning itself, and it could be considered as a learning agent [10]. Clinical learning is also linked with relational 
and organizational phenomena within the wards, in addition to pedagogical issues. Undergraduate nurses’ clinical 
experiences are considered as workplace-based learning and they are deeply linked with organizational variables [11]. 

The forces involved within a clinical setting have been widely explored in research [12-14]. In detail, dimensions involved 
are linked to learning climate within the ward; to organizational variables (such as the role of chief nurse within the ward, 
the nursing care delivery by the team and the clarity of workflows); to relational variables such as the student-mentor 
relationship and the nurse teacher role [14]. These dimensions are close to the assessment of an organizational climate and, 
in this vein, they could be approached in a multilevel perspective. 

1.1 Multilevel assessment in clinical learning environments 
A climate could be both an individual perception of an environmental phenomenon and a shared perception of the same 
phenomenon by the people exposed to the environment [6]. This is particularly true in the case of organizational climates, 
in which it is important to assess a group level perception of the climate to better infer results [15]. Under the 
methodological point of view, the similarity between a clinical learning environment and an organizational environment, 
suggests to explore the group level perception of nurses students’ learning experiences. 

Several authors demonstrated that multilevel research is useful to assess nurse practice environment [16], the correlations 
between work environment and patient safety outcomes [17, 18], nurses’ burnout [19] and safety climate in the hospital 
settings [20]. In this vein, multilevel modelling is useful to detect the most coherent level to intervene within a workplace 
(individual, group or organizational level).  

Multilevel perspective is theoretically coherent with clinical learning environment research due to the assessment of 
climate and relational factors. These areas are linked to a shared perception by the students, which attend their clinical 
placement in the same ward. In fact, students within a same ward are exposed to the same organizational and learning 
climate. Moreover, they are exposed to the same leadership style of the ward manager and to the same nursing care 
delivery models. In the same vein, nurse teacher, who is dedicated to the ward in guiding clinical experiences, also tutors a 
group of students at University level. In this perspective, a clinical learning environment could be coherent with the ward 
climate, hospital culture and tutorial culture. So it could be useful to assess the hospital level of a clinical learning 
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2.2 Participants 
Students attending Nursing Bachelor Degree in 3 Universities in Italy were enrolled in the study with a convenience 
sampling criterion. All students attending a clinical placement in a hospital ward were eligible to fill CLES+T. In order to 
perform a group-level analysis, only wards with at least 3 students, which filled CLES+T and which were attending a 
clinical placement within the same ward, were included in the study [21]. Overall, 6 hospitals and 73 wards were involved. 

A sample of 597 students participated. The 50.9% (304/597) of the sample was enrolled in University 1, 165/597 (27.6%) 
students in University 2 and 128/597 (21.5%) students in University 3. Students in University 1 attended their clinical 
placement in 3 different hospitals (respectively 208, 50 and 46 students), while students in University 2 in 1 hospital (165 
students) and students in University 3 in 2 hospitals (respectively 82 and 46 students). 

Students attended for the 31.0% (185/597) a medical ward, for the 28.6% (171/597) a surgical ward, for the 24.3% 
(145/597) a critical area ward, while the remaining 16.1% students (96/597) attended outpatient services and paediatric 
wards. Overall, 73 wards were attended by a minimum of 3 to a maximum of 24 students for each ward.  

The mean age of the sample was 23.1 years (median 22, SD 4.67, min 19, max 48), 72.6% (429/597) students were female, 
while 27.2% (161/593) were attending the first year, 31.7% (188/593) the second year and 41.1% (244/593) the third year 
(4 data missing). 

Mean clinical placement duration was 6.0 weeks (median 5, SD 1.75, min 2, max 12). 

2.3 Instruments 
Background variables were included in the questionnaire in order to describe sample and the students’ clinical placements 
and to match CLES+T scores with the specific ward attended by students. 

Clinical Learning Environment and Supervision plus nurse Teacher (CLES+T) scale [14, 22] has been used to assess students’ 
perception of the clinical learning environment within the ward. Dimensions assessed by CLES+T are: pedagogical 
atmosphere (9 items concerning students’ perception of ward learning climate); leadership style of the ward manager (4 
items concerning ward manager’s integration in the team); premises of nursing on the ward (4 items which assess how 
much nursing care is personalized and if nursing documentation is clear); supervisory relationship (8 items which explore 
if mentor-student relationship is characterized by a mutual interaction and it is oriented to student’s learning needs) and the 
nurse teacher scale (9 items which assess integration, cooperation and relationship of the nurse teacher with the students 
and the ward team) [14]. 

Previous studies have tested the psychometric proprieties of CLES+T scale both internationally [14, 23] and in Italian clinical 
settings [24], demonstrating the validity and reliability of the scale. However, two different models emerged in defining the 
framework of a clinical learning environment. Both models highlighted psychometric proprieties and reliability indexes, 
which confirmed CLES+T scale as the gold standard to assess a clinical learning environment internationally in 
comparison to other instruments tested [12, 13, 25]. In particular the Italian version, in a validation study involving 875 
students, highlighted a Cronbach’s alpha coefficient of 0.95, ranging from 0.80 and 0.96 among factors, stating the 
instrument’s reliability [24]. Italian results were similar to the original validation of CLES+T and the variance explained in 
Exploratory Factor Analysis (EFA) was the same of the study held in Finland. However, the factorial structure highlighted 
a 7-factor model in spite of a 5-factor model: the nurse teacher scale in the Italian validation was divided in 3 sub-factors 
by the EFA and it was confirmed as the best valid solution in Confirmatory Factor Analysis (CFA). In detail the “nurse 
teacher” scale was divided in an “integration” sub-factor (3 items), “cooperation” sub-factor (3 items) and “relationship” 
sub-factor (3 items) [24]. In the Italian validation the most important factor was “pedagogical atmosphere” and the total 
variance explained by CLES+T scale was 67%.  
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In the original study, which recruited 549 students in Finland, CLES+T scale had alpha coefficients ranging from 0.77 to 
0.96 and it explained 67% of variance, with “supervisory relationship” as the main factor (40%) [14].  

In this study both the 7-factors model and the 5-factors model has been tested according to the Italian validation [24] and the 
International validation results [14]. CLES+T Italian version used in this study had already been translated in previous 
studies [24, 26, 27] following back-forward translation criteria in order to ensure content validity. 

2.4 Data collection procedures 
The coordinating centre in Chieti granted the ethical approval. Three trained researchers (one in each university) 

personally delivered the CLES+T scale from February to July 2013. CLES+T scale was individually administered in the 

last week of each student’s clinical placement, in order to avoid recall bias. Each student received, at the beginning of the 

clinical placement, an information letter about the CLES+T scale and a reminder in the middle of the training period [28]. 

The researcher asked the students to fill and to return the questionnaires within 20 minutes. To guarantee confidentiality 

and anonymity, participants re-submitted the questionnaire in an envelope inside a dedicated box within the ward. 

Restitution of the completed questionnaire was considered as participants’ agreement to the study. 

2.5 Data analysis procedures 
Preliminary data analyses were performed in order to assess scale reliability [29]. Scale reliability was measured with 

Cronbach’s alpha, while validity was assessed with Confirmatory Factor Analysis [30]. 

The requirements for multilevel analyses were assessed calculating the Intraclass Correlation Coefficients (ICCs) and their 

Confidence Intervals at 95% (CI 95%). ICC represents the total variability of a variable that is pertinent with grouping. 

ICC is assumed to be an index of agreement within a group about a given variable, and it represents the convergence of 

individuals’ assessment. If there is a wide variability among individuals within the same group, ICC is small. If individual 

perceptions within a group are convergent (low variability), ICC is high [31]. The acceptable ICC’s cut-off value to perform 

multilevel analyses is 0.10: higher values confirm that multilevel analyses are pertinent [31]. 

ICC has been calculated for each factor and for the whole scale at ward and hospital level, the nurse teacher factor and 

sub-factors have been considered also at University level. 

Multilevel approach requires a hieratical grouping [21] in this study two hieratical models have been assumed. The first one 

regarded the hierarchy in grouping clinical supervision received by students within hospitals. In the first model, each 

group of students perceived a pedagogical atmosphere within the wards, a leadership style of the ward manager, the 

premises of nursing care and a relationship with clinical supervisor, which depended by the organizational environment 

attended (at ward and at hospital level). The second model regarded the hieratical structure in nurse teacher supervision: 

each group of students perceived a nurse teacher role, which depended by the role acted within the ward, by the hospital 

but even by the University. In this vein, the nurse teacher factor has been evaluated also at University level, both as a 

unique factor and both in its 3 sub-factors, according to the psychometric characteristics stated in this study and in 

literature review (see Figure 1). 

Preliminary data analyses were performed with SPSS v20, while ICCs and 95% CIs were calculated using Stata v12. 

Confirmatory Factor Analysis was performed with the “sembuilder” package in Stata v12. 

2.6 Ethical considerations 
The Ethical Committee of the University “G. D’Annunzio” in Chieti approved the study before data collection. 
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3 Results 

3.1 Preliminary analyses 
Number of observations at ward level varied from 3 to 24, at hospital level from 46 to 208 and at University level from 128 

to 304. The variability between groups was significant at each level of assessment (p = .001).  

In this study, Cronbach’s alpha of CLES+T scale was 0.96. Among factors, Cronbach’s alpha was 0.92 in “pedagogical 

atmosphere”, it was 0.87 in “leadership style of the ward manager”, it was 0.83 in “premises of nursing in the ward”, it was 

0.97 in “supervisory relationship” and it was 0.93 in the “nurse teacher integration” sub-factor, 0.91 in the nurse teacher 

cooperation” sub-factor and 0.94 in the “nurse teacher relationship” sub-factor. Overall, Cronbach’s alpha of the “nurse 

teacher” scale was 0.94. 

CFA in this study confirmed adequate fit indexes for the 7 factors model with RMSEA = 0.067, CFI = 0.927, TLI = 0.919 

and SRMR = 0.046, while the 5 factors model indicated borderline fit indexes with RMSEA = 0.091, CFI = 0.862, TLI = 

0.850 and SRMR = 0.051.  

3.2 Testing multilevel requirements at ward, hospital and university 
level 
All research aims have been confirmed. In detail, the first research question (RQ1) was about the ward level of students’ 

agreement in clinical learning environment perception. Results indicated that ICC of the “pedagogical atmosphere” factor 

was 0.48 (95%CI = 0.38-0.58), while in the “leadership style of the ward manager” factor ICC was 0.39 (95%CI = 

0.29-0.49), in the “premises of nursing” factor it was 0.33 (95%CI = 0.24-0.44), in the “supervisory relationship” factor it 

was 0.42 (95%CI = 0.32-0.53). In the overall “nurse teacher” factor, ICC was 0.13 (95%CI = 0.07-0.22) and it varied from 

0.09 to 0.11 among sub-factors. Overall ICC of the whole CLES+T scale at ward level was 0.42 (95%CI = 0.32-0.52). 

At hospital level (RQ2), “pedagogical atmosphere” factor highlighted an ICC of 0.26 (95%CI = 0.09-0.52), “leadership 

style of the ward manager” factor of 0.19 (95%CI = 0.06-0.41), “premises of nursing in the ward” of 0.20 (95%CI = 

0.06-0.43), and “supervisory relationship” of 0.24 (95%CI = 0.11-0.56). “Nurse teacher” sub-factors’ ICCs varied from 

0.10 to 0.16, while the overall factor had an ICC of 0.17 (95%CI = 0.05-0.40). CLES+T scale at hospital level had an ICC 

of 0.28 (95%CI = 0.01-0.54). 

The third research question explored the “nurse teacher” factor and its sub-factors at University level. Results stated an 

ICC of 0.14 (95%CI = 0.02-0.43) in the whole factor, and, in detail, ICC was 0.10 (95%CI = 0.01-0.33) in the “integration” 

sub-factor, while in the “cooperation” sub-factor it was 0.13 (95%CI = 0.02-0.40) and it was 0.10 (95%CI = 0.01-0.34) in 

the “relationship” sub-factor.  

It’s possible to notice that the ward level had lower standard errors (SEs) and narrower 95% CIs than hospital and 

University level. At ward level, none of the CIs’ lower limits were under 0.10 (from 0.24 to 0.32), while upper limits 

ranged from 0.44 to 0.58. 

All ICCs were over the 0.10 cut-off value, however NT factor and sub-factors indicated borderline values and 95% CIs 

lower limit ranged from 0.01 to 0.07 and the upper limit from 0.18 to 0.43. At hospital level the lower limit ranged from 

0.01 to 0.11 and the upper limit from 0.41 to 0.56. In the same vein, SEs at ward level are ≤0.05 and at hospital level ≥0.06. 

Table 1 represents the detailed results about ICCs, SEs, 95% CIs. 
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Table 1. ICCs at different levels of analysis in CLES+T scale, factors and sub-factors 

Factors - subfactors - scale Level min-max obs ICC SE 95% CI Wald z p 

Pedagogical atmosphere 
Ward  3-24 0.48 0.05 0.38-0.58 53.10 .001 

Hospital 46-208 0.26 0.11 0.09-0.52 23.87 .001 

Leadership style of the ward 
manager 

Ward 3-24 0.39 0.05 0.29-0.49 45.53 .001 

Hospital  46-208 0.19 0.09 0.06-0.41 22.00 .001 

Premises of nursing in the ward 
Ward 3-24 0.33 0.05 0.24-0.44 56.99 .001 

Hospital 46-208 0.20 0.09 0.06-0.43 25.31 .001 

Supervisory relationship 
Ward 3-24 0.42 0.05 0.32-0.53 37.83 .001 

Hospital 46-208 0.29 0.12 0.11-0.56 15.83 .001 

Nurse Teacher - integration 

Ward 3-24 0.10 0.03 0.05-0.19 53.83 .001 

Hospital 46-208 0.10 0.06 0.02-0.27 22.25 .001 

University 128-304 0.10 0.08 0.01-0.33 16.44 .001 

Nurse Teacher - cooperation 

Ward 3-24 0.11 0.03 0.06-0.20 38.71 .001 

Hospital 46-208 0.16 0.09 0.05-0.38 13.11 .001 

University 128-304 0.13 0.09 0.02-0.40 10.87 .001 

Nurse Teacher - relationship 

Ward 3-24 0.09 0.03 0.04-0.18 42.42 .001 

Hospital 46-208 0.14 0.08 0.04-0.35 14.52 .001 

University 128-304 0.10 0.08 0.01-0.34 12.75 .001 

Nurse Teacher factor 

Ward 3-24 0.13 0.04 0.07-0.22 48.35 .001 

Hospital 46-208 0.17 0.09 0.05-0.40 16.13 .001 

University 128-304 0.14 0.10 0.02-0.43 13.19 .001 

CLES+T scale 
Ward 3-24 0.42 0.05 0.32-0.52 54.33 .001 

Hospital 46-208 0.28 0.12 0.01-0.54 22.38 .001 

4 Discussion 
This study highlighted multilevel characteristics of a clinical learning environment. Findings suggested that research and 
practice in health care education could usefully take into account both the interacting forces and the shared perceptions of 
such forces within a clinical setting. This approach could be useful to focus on the most appropriate level of intervention in 
order to improve clinical learning environments attended by students. In detail, the ward level was the most reliable 
dimension to multilevel approach. This is coherent with previous research about nursing work environments that indicated 
the ward group as the most suitable level to predict patient safety outcomes [17] as well as nurses wellbeing [18]. A clinical 
learning environment is acted and perceived within an organizational context and, in this vein, it demonstrated similar 
characteristics of agreement in ward-level grouping. Moreover ward is the closest organizational dimension in students’ 
experience and it is coherent that students perceived this level in a convergent way within each ward. 

However, results indicated that the nurse teacher scale and its sub-factors (5-factors model and 7-factors model) are border 
line to multilevel premises. May be the tutorial relationship between the nurse teacher and the student was perceived as 
individually built and it had a wide variability even within the same ward. On the contrary, ICCs in the nurse teacher scale 
and sub-factors tended to be higher moving from the ward level to the hospital or to the University level. In this case the 
nurse teacher role could be perceived as coherent with a wider organizational dimension and it could be oriented toward a 
tutorship culture imprinted at hospital and at University level. This seems pertinent with the results by a European 
comparison of the nurse teacher role [2], in which emerged a wide cross-Country variability in acting the nurse teacher role. 
In this vein, the nurse teacher role could depend by a wider organizational dimension. 
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These findings suggested that the ward level is privileged in multilevel research to study the pedagogical atmosphere, 
leadership style of the ward manager, premises of nursing and supervisory relationship within a team unit. The hospital 
and the University levels are more suitable to study nurse teacher role. Under a research perspective, this study highlighted 
CLES+T as a multilevel scale.  

Moreover, this study underlined that multilevel approach could be useful to plan tutorial strategies and interventions in 
students’ clinical placements. Specifically, when a dimension of a clinical learning environment is perceived at ward level, 
nurse teacher has to closely work with the ward manager in order to build a tutorial climate within the teamwork and to 
enhance a students’ learning-oriented setting. When a dimension is perceived at hospital or at University level, 
interventions have to focus in designing tutorship models and in building collaborations to develop an effective liaison 
between academic and organizational settings in managing clinical placements. 

Limitations 
The limitations of this study pertain to the evaluation of University and hospital level: ICCs were calculated involving 3 
Universities and 6 hospitals. A wider amount of groups in these levels could improve indexes’ accuracy and it could 
generate narrower 95% CIs and lower SEs, than the ones found in this study [32]. It could be interesting to develop this 
study at international level in order to evaluate also a Country level of agreement, especially about the nurse teacher role, 
which has demonstrated a wide variability in European Countries [2]. This strategy could contribute to better clarify the 
multilevel characteristics of a clinical learning environment at the hospital and at the University level, which highlighted 
borderline ICCs and CIs in this study. 

5 Conclusion 
This study stated the multilevel nature of a clinical learning environment and it highlighted CLES+T scale as coherent with 
multilevel research. While the individual level was widely explored, findings suggested that health care education in 
clinical settings has to be considered similarly to the organizational variables within nursing environments. In detail, the 
ward level emerged as the most informative level to go further in this research field.  

Multilevel approach could also give an important contribution to set educational interventions in the most pertinent level 
according to clinical learning environment’s dimensions. Ward, hospital and University level act differently in clinical 
settings and, to recognise differences among these levels, could effectively contribute in guiding students’ clinical learning 
experiences. 
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