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Abstract—Learning clinical reasoning skills in nursing education is a chal-

lenge for teachers and students. This study investigated the effects of a blended 

learning program on the acquisition of clinical reasoning skills via a blood 

transfusion course. The study employed a two group randomised controlled de-

sign with an experimental group (group 1, 16 students) and a control group 

(group 2, 16 students) recruited from a population of second-year nursing stu-

dents at the Mohamed VI University of Health Sciences in Casablanca, Moroc-

co, during the 2018–2019 academic year. The experimental group received 

blended instruction, while the control group received traditional classroom in-

struction over four sessions. One month after the experiment, a post-test was 

conducted with both groups using 'key-feature questions' that included four 

clinical situations and 30 questions. The mean scores of the two groups were 

compared to assess the degree of acquisition of clinical reasoning skills. The 

mean post-test score was significantly higher in the experimental group than the 

control group (the p-value of the Mann-Whitney Test is less than 0.05). Moreo-

ver, a statistically significant correlation was detected between students' clinical 

reasoning scores and their theoretical examination marks. These results suggest 

that blended learning is useful for enhancing the clinical reasoning skills of 

nursing students, at least in the short term. Thus, it seems appropriate to develop 

more blended courses and integrate this approach into nursing education pro-

grams.  

Keywords—Blended learning, clinical reasoning, nursing students, blood trans-

fusion. 
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1 Introduction 

Clinical reasoning (CR) is fundamental in nursing practice. It is considered one of 

the three components of professional competence, distinct from declarative 

knowledge and procedural skills. It is a complex cognitive process by which nurses 

analyse and understand the meaning of the data collected from the patient to identify 

probable clinical judgments and establish a comprehensive care plan [1]. Developing 

CR skills requires prior mastery of theoretical knowledge and the essential ability to 

mobilize it in specific clinical situations. This represents a major source of difficulty 

for students [2]. Traditionally, case studies are the most effective teaching method for 

increasing the development of critical thinking and problem-solving skills [3]. How-

ever, the complexity of health problems and the limited time available for the various 

courses do not favour the use of these methods. Given these constraints, blended 

learning (BL) has great potential in nursing education.  

The BL is a learning approach that combine face-to-face instruction with e-learning 

methods, which emphasizes the combination of the best of traditional teaching and the 

advantages of on-line learning [4]. In particular, it helps students to understand the 

relevant topics in advance to be better able to learn problem-solving skills in the class-

room [5]. It provides the opportunity to deploy specific skills such as understanding, 

analysis, critical thinking and decision-making [6]. Furthermore, beyond the simple 

online dissemination of content, the teaching strategies offered by virtual learning 

environments can foster the development of CR through the use of technical and so-

cial interaction tools [7].  

The BL approach is increasingly applied in nursing education. Several studies have 

shown that BL may improve critical thinking and CR skills among nursing students 

[8-11]. However, no known studies have examined the effects of BL on the acquisi-

tion of CR skills related to blood transfusion. Yet, the lack of clinical skills of nurses 

has been reported as one of the primary causes of transfusion errors [12]. The present 

study aims to assess the effects of a BL blood transfusion course on the acquisition of 

CR skills among nursing students.  

2 Methodology 

2.1 Study design 

A randomized, controlled trial with a two groups post-test design was employed. 

Traditional classroom instruction and BL were tested with a control group and an 

experimental group, respectively.  

2.2 Subjects and setting 

The subjects (N=32) were all second-year nursing students in the Faculty of Health 

Sciences and Techniques at Mohammed VI University of Health Sciences in Casa-
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blanca, Morocco, during the 2018–2019 academic year. All students were experi-

enced in using the "CANVAS" e-learning management system.  

2.3 Procedure 

The theoretical knowledge about blood transfusion was assessed in both study 

groups before participation in the learning program. The students were then stratified 

based on their scores and gender and randomized to the following two groups: control 

group (A1, n=16) and experimental group (A2, n=16). The two groups received face-

to-face instruction in the classroom for 4 weeks from 26 February 2019 to 4 April 

2019. The same teacher taught the course to both groups. During this program, sub-

jects in the experimental group were able to use the online learning resources placed 

on "CANVAS" at any time and place. Four weeks after completing the course, the 

subjects took a post-test to evaluate the level of acquired CR skills related to blood 

transfusions. 

2.4 Course design 

The course design was based on the ADDIE model (Analysis, Design, Develop-

ment, Implementation and Evaluation). The content was structured into four chapters: 

1) Blood group systems and labile blood components 

2) Clinical transfusion practice 

3) Pre-transfusion testing 

4) Monitoring transfusion reactions 

The content was identical for both groups. However, the organization of the con-

tent differed depending on the teaching method. 

The control group received traditional classroom instruction using interactive 

presentations, demonstration videos, case studies and practical exercises. In contrast, 

the experimental group was required to use online materials related to each chapter 

before entering the face-to-face sessions. Online resources were available two weeks 

before the course and included web lectures, care procedures, interactives videos and 

quizzes using multiple-choice questions (MCQs). The chronology of consultation was 

programmed by the teacher following a logical order that began with the lectures and 

ended with the self-assessment quizzes. Interactive videos and context rich MCQs 

were used to promote the development of CR skills. A discussion forum was created 

to enhance interactions between small-sized groups. Classroom sessions provided an 

opportunity to promote the integration of knowledge through practical works and 

clinical case studies. The content validity of the developed course was determined by 

three professors of nursing. 
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2.5 Measurement tool 

Based on the CR strategies identified by Fonteyn [13] and the educational objec-

tives of the course, six nursing educators built and validated a CR test for blood trans-

fusion situations composed of 30 questions. It included 'key-feature questions' [14] 

regarding four clinical situations. Each situation began with a clinical vignette fol-

lowed by multiple-choice questions and/or open-ended questions. This instrument 

aimed to test the students' ability to analyse a care situation based on a clinical case in 

which a blood transfusion was required. Students were asked, among other things, to 

decide on the relevance of blood transfusion based on the pre-transfusion testing re-

sults, and to identify the main transfusion incidents while making the appropriate 

decisions. Specifically, the test aimed to assess the students' ability to 

1) Identify relevant clues by linking information 

2) Search for missing information 

3) Generate hypotheses and clinical judgements 

4) Make effective clinical decisions 

5) Provide explanations.  

2.6 Data analysis  

We analysed data from only 15 experimental group students and 15 control group 

students, as two students did not complete the training and testing procedure. To en-

sure greater reliability, the test was processed by two different evaluators using a 

standard answer key approved by experts. Demographic characteristics were analysed 

by descriptive statistics. The limited sample size dictated the use of a non-parametric 

statistical test. We used the Mann-Whitney U test to compare mean scores between 

the groups, and Fisher's exact test and chi-square tests were used to test homogeneity. 

Pearson's correlation coefficient was used to test correlations between variables. A 

probability value of p<0.05 was considered statistically significant. The data was 

analysed using the IBM SPSS ver. 20 for Windows (SPSS Inc., Chicago, IL, USA).  

2.7 Ethical considerations  

This study was initiated after approval from the educational department of the Fac-

ulty of Health Sciences and Techniques at Mohammed VI University of Health Sci-

ences in Casablanca, Morocco. Participation in the study was voluntary. The written 

informed consent of the students participating was obtained after explanation of the 

topic and purpose of the study. Students were reassured that their identities would 

remain confidential and that academic progress would not be affected by participation 

or the decision to withdraw at any time. 
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3 Results 

3.1 General characteristics and homogeneity of participants 

The mean age of the students was 18.70 ± 1.53. Most of the students were female 

(76.7%) and achieved the baccalaureate A level (86.7%). Their mean score for the last 

term was 13.16 ± 2.03. The majority of the students had no experience of blood trans-

fusion in a practicum setting. The Fisher's exact test, Pearson Chi-square and Mann-

Whitney U test showed that the groups did not differ significantly from each other in 

terms of age, level of study, first term marks, blood transfusion knowledge or experi-

ence of blood transfusion during clinical practicum (P>0.05). Thus, the homogeneity 

between the groups was confirmed (see figure 1). 

 

Fig. 1. Comparisons of general characteristics between the experimental and control groups 

3.2 Differences in clinical reasoning skills after participation in the blood 

transfusion course 

As shown in Figure 2, the mean score for CR skills after education was significant-

ly higher in the experimental group (11.60±2.24) than in the control group 

(7.63±4.57). The Mann-Whitney U-test shows a statistically significant difference 

between the CR skills means of the two groups after the intervention (p<0.05). 

264 http://www.i-jet.org



Short Paper—Effects of a Blood Transfusion Course Using a Blended Learning Approach on the … 

 

Fig. 2. Differences in clinical reasoning skills after the learning program 

3.3 Correlation between clinical reasoning and theoretical knowledge post-

test scores 

Pearson's correlation coefficient shows a statistically significant correlation be-

tween students' CR post-test scores and their theoretical examination marks (r = 

0.673, p = 0.000) (see Figure 3). 

 

Fig. 3. Correlation between clinical reasoning and theoretical knowledge post-test scores 

4 Discussion 

This study examined the effects of a BL approach on the acquisition of CR skills 

related to blood transfusion by comparing two groups of nursing students. The level 

of theoretical knowledge of the two groups was similar at the beginning of the course. 

After the educational intervention, the results show that the introduction of BL im-

proved students' CR skills more than traditional classroom teaching. The experimental 

group performed 52.03% better than the control group. These results are consistent 

with those of Dehghanzadeh [9], Jang and Hong [10] and Sadhuwong et al. [11], who 

found significantly higher mean scores for critical thinking and CR skills in the BL 

groups than the traditional course groups.  

Based on the CR test used in this experiment, it can be deduced that the experi-

mental group was more likely to 

1) Understand the meaning of the data by linking the information together 

2) Search for missing information 

3) Generate hypotheses and clinical judgments 

4) Make clinical decisions 

5) Provide explanations 
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Thus, it can be said that BL can help students overcome some of the CR difficulties 

identified in the literature, including difficulty in selecting relevant clues [15], linking 

information [16] and making clinical hypotheses or judgements [17]. 

The results of the present study also show a statistically significant correlation be-

tween students' CR post-test scores and their theoretical examination marks. This 

confirms previous studies that the acquisition of theoretical knowledge is a prerequi-

site for the development of CR skills [2]. It seems, therefore, that BL could promote a 

quick transition from simple memorization of knowledge to more advanced levels of 

analysis by using effective e-learning devices and by increasing the time reserved for 

face-to-face case studies.  

Indeed, a deeper investment was expected from students at home to benefit from 

face-to-face time and promote knowledge integration. It was also expected that online 

methods such as case based MCQs, interactive videos and online discussion would 

increase critical thinking and clinical problem-solving skills. Several studies have 

reported similar findings, including the experimental study by Chen and Chuang [18], 

who found that online quizzes significantly improved student learning, at least in the 

short term. In the literature review by Coyn et al. [8], a BL model incorporating online 

video resources was shown to be a useful tool for teaching clinical skills to nursing 

students. In addition, the study conducted by Afify [19] revealed that asynchronous 

online discussion improved students’ critical thinking skills when used with small-

sized groups.  

5 Limitations 

This research is one of the first studies to evaluate the impact of BL approach on 

the acquisition of CR skills related to blood transfusion. Consequently, it was difficult 

to compare the results with those of other studies, hence the need to initiate studies 

using a similar design. This study has some limitations. First, the study outcomes 

were measured four weeks after the blood transfusion course and but not measured 

later. Therefore, we are not sure of the long-term effects of the intervention provided. 

Thus, it would be desirable to adopt time-series measures in future studies. Second, 

the study was conducted in a single university in Morocco, and the number of stu-

dents enrolled during the academic year of the experiment was limited. Therefore, the 

results obtained may not be generalized. Thirdly, the test used assesses all the steps of 

the clinical reasoning process. However, its use is more feasible in an academic set-

ting. Thus, we recommend the use of additional tools in clinical settings.  

6 Conclusion 

The results of the study showed that BL was an effective method in improving stu-

dents' CR skills compared to traditional classroom teaching. It may serve as a promis-

ing approach, especially when combined with high-fidelity clinical simulation, to 

better prepare students to adapt to different clinical situations. The development and 

implementation of the blended blood transfusion course in this study may contribute 
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to reducing the risk of transfusion incidents and errors, and the development of more 

blended courses and integration of this approach in nursing education programs would 

be beneficial.  
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