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ARTICLE INFO ABSTRACT

Keywords: Introduction: Nurses must have sufficient knowledge and skills in the field of medications and
Learning medication management. This study was designed to investigate the effect of the case-based
Pharmacology

learning (CBL) approach on the level of satisfaction and learning of nursing students.

;Ti?;‘ts Materials and methods: This study was conducted using a randomized controlled trial on 70 Ira-
Teachirglg nian third-semester nursing students during a pharmacology internship in 2023. After considering

the inclusion criteria, the samples were entered into the study by census method and then they
were placed in either the control (35 people) or intervention (35 people) groups by simple
random method. Pharmacology training was done in the control group by the usual method
(lectures by the instructor and conferences with students) and in the intervention group by the
Kaddoura case-based learning method. Data collection tools included a demographic question-
naire, satisfaction of educational approach questionnaire, and exam scores before and after the
internship. SPSS version 26 software was used for statistical analysis.

Results: There was no statistically significant difference (P = 0.88) in the mean scores of the
pharmacology pre-test in the control (10.54 + 2.74) and intervention groups (10.6 + 3.49) before
the intervention. Also, there was no statistically significant difference (P = 0.19) between the
pharmacology post-test scores in the control (17.7 + 1.15) and intervention groups (18.07 +
0.91). A comparison of pre-test and post-test scores in both control and intervention groups
showed that the post-test scores in both groups increased significantly (P < 0.001). The results
showed that the intervention group was significantly (P = 0.008) more satisfied with the learning
method.

Conclusion: The case-based educational approach resulted in improved satisfaction among stu-
dents in the pharmacology course. It is recommended to incorporate this learning method
alongside traditional teaching methods, in nursing education, particularly in pharmacology
instruction.

1. Introduction

Medication management is a critical component of nursing practice, as nurses play a vital role in ensuring the safe and effective use
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of medications for their patients [1]. Nurses are responsible for a wide range of medication-related tasks, from obtaining a compre-
hensive medication history to administering medications, monitoring for adverse effects, and educating patients on proper medication
use [2]. Effective medication management is essential for promoting positive patient outcomes, reducing the risk of medication errors,
and enhancing overall patient safety [3]. Nurses are often the last line of defense in the medication management process, and their
vigilance and attention to detail can make the difference between a successful treatment and a potentially harmful outcome [4], so they
must have sufficient knowledge and skill in the field of pharmacology and medication management to provide safe and quality care
[5].

Medication errors are among the most common health-threatening mistakes that affect patient care, and they are considered a
global problem that increases mortality rates, length of hospital stay, and related costs [6]. Factors contributing to medication errors
include lack of pharmacological knowledge, using abbreviations instead of full drug names, similar drug names, high patient-to-nurse
ratios, and failure to follow the “five rights” of medication administration (right patient, right drug, right dose, right route, and right
time) [7,8]. Studies indicate that one of the main reasons for medication errors among nurses is their lack of experience and insufficient
knowledge of medications [9]. Therefore, there is a need for increased attention to this aspect of nursing education.

Pharmacology is a critical subject in nursing education, as it equips nurses with the necessary knowledge and skills to ensure safe
and effective medication administration [10,11]. Understanding pharmacology is essential for nurses to calculate correct dosages,
recognize therapeutic success and adverse reactions, and make informed decisions regarding medication administration [12].
Teaching pharmacology is crucial for nursing students. Equipped with a solid understanding of pharmacology, students can contribute
more effectively and safely to patient medication management [13,14].

The pharmacology course consists of theoretical and clinical internship sections for undergraduate nursing students in Iran. In this
course, students are required to study and understand medications, the use and types of medications, and their side effects [15]. The
effective teaching and learning of pharmacology is crucial for nurses to develop the necessary knowledge and skills to safely administer
medications and provide optimal patient care [16,17]. Traditional didactic lecture-based approaches have been criticized for pro-
moting passive learning and failing to adequately prepare nurses for real-world clinical application of pharmacological concepts [18,
19]. The traditional teaching approach focuses on lecture-based teaching, the teacher explains the theoretical knowledge, the students

Fig. 1. Participants’ flow diagram.
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listen and take notes and passively accept the knowledge, and this reduces the students’ motivation to learn. This teaching method in
the application of practical skills and the ability to use critical thinking skills is not effective [20].

One of the instructional methods that can enhance students’ logical, analytical, clinical, and participatory skills and serve as an
effective tool in filling existing gaps is case-based learning (CBL) [21]. CBL has emerged as an alternative teaching method that can
better engage students and promote the integration of theory with practice [17]. CBL is an educational approach that focuses on a
clinical problem, allowing students to identify their learning needs and search for foundational knowledge in real-life situations. This
learning method leads to improved motivation, satisfaction, and student participation in learning [22].

The pharmacology course is presented in a large amount, in a short period, and usually in a traditional way for nursing students;
weakness in traditional education is one of the causes of weakness in pharmaceutical education, which can increase the possibility of
medication errors among nursing students [23]. However, the impact of CBL on pharmacology learning, specifically for nursing
students, remains underexplored. Nursing education requires a strong emphasis on the clinical application of pharmacological prin-
ciples to ensure safe medication management. Therefore, this study is designed to compare the impact of a case-based learning (CBL)
approach with a lecture method on the satisfaction and learning of nursing students in pharmacology internships.

2. Materials and methods
2.1. Study design and setting

The present study is a randomized controlled trial of two groups that was conducted to investigate the effect of the case-based
learning (CBL) approach on the level of satisfaction and learning of undergraduate nursing students during a pharmacology intern-
ship in 2023 at the Saveh University of Medical Sciences. This university is located in the central province of Iran. The nursing students
at this university participate in a pharmacology internship course during the third semester (second year), following the theoretical
component. The pharmacology internship is a mandatory course for nursing students in Iran and they are obligated to complete the
pharmacology internship at a hospital under the supervision of an instructor. During this course, students become acquainted with
various types of medications, their uses, and the methods of prescribing them. Under the supervision of an instructor, they practice the
practical skill of administering medication to patients.

2.2. Sampling

The inclusion criteria for this study were third-semester nursing students who participated in the pharmacology internship. The
exclusion criteria included non-participation in the pharmacology internship or absence from more than one session. All third-semester
nursing students (70) who are eligible to participate in the medication internship were selected by census and divided into intervention
(35) and control (35) groups through simple random sampling using a lottery system (Fig. 1). First, the last two digits of each student’s
ID number were written on a small piece of paper and then shuffled in a container. Subsequently, the papers were drawn out, their
numbers noted, and this process continued until the desired sample size for either the intervention or the control group was reached.
Once the required number of individuals for the intervention or control group was complete, the lottery process was concluded, and
the selected individuals were assigned to one group while the remaining individuals were placed in the other group.

2.3. Measures

Data collection tools included a demographic questionnaire, satisfaction of educational approach questionnaire, and pharmacology
exam score before and after the internship.

Demographic information questionnaire included: gender, age, employment, location, and GPA of the previous semester.

The students’ learning levels were measured using a pharmacology exam administered before and after their internship. The
content validity and level equivalence of the questions for both exams were evaluated by five faculty members.

The satisfaction of the educational approach questionnaire consisted of 11 questions with a five-option Likert scale (strongly agree
to strongly disagree, rated from five to one). This questionnaire was adapted from the study by Vaezi et al. [24]. The content validity
and reliability of this questionnaire were examined using Cronbach’s alpha method (« = 0.86) in the mentioned study. The reliability
of the questionnaire in the current study was calculated as 0.85 using Cronbach’s alpha.

For CBL training, the Kaddoura method was used, including five stages of case presentation based on important content, creating a
free and comfortable environment without threats for learners, participation of all learners in the discussion, and summarization of
content by the instructor [25].

2.4. Participants recruitment and data collection

After introducing the purpose of the research and obtaining written consent, the students entered the research. Before starting the
internship, a pharmacology pre-test was taken from the students of both groups to check their knowledge of the medicine course. The
total number of educational sessions for both the intervention and control groups was nine sessions, which took place during the
pharmacology internship at a university hospital. The students of the intervention group were trained in medication using the case-
based learning (CBL) approach.

To carry out the CBL approach, in the first stage and before starting the internship by using the needs assessment of the students,
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their educational needs in the subject of medication were identified, and the goals of each session were written and presented to the
students before the internship started. A needs assessment was conducted based on pharmacology course objectives in the nursing
curriculum in Iran.

In the second stage, based on the objectives of each internship day, the students read about the disease and the symptoms related to
the disease, the tests and diagnostic tests related to the disease, and medications, their side effects, and important points in prescribing
them.

In the third stage, at the beginning of each session, a patient case (in line with the purpose of the session) was introduced to the
student, and the symptoms of the disease and its manifestations were examined and reviewed for the students at the patient’s bedside
by the instructor. Diagnostic tests, including laboratory tests and graphs related to those cases, were discussed, medications were
prescribed for patients according to the patient’s symptoms, and diagnostic tests were reviewed and explained with the participation of
students.

In the fourth step, the instructor asked multiple questions regarding the relationship between prescribed medications, the path-
ophysiology of the disease, patient symptoms, and diagnostic test results from the students. All students were required to actively
participate in the discussion. Finally, in the fifth stage, the presented content was summarized by the instructor.

For the intervention group, all educations were conducted at the patient’s bedside, utilizing the patient’s medical records,
medication cards, and examination equipment.

For the control group of students, pharmacology education was conducted using the traditional method (lectures by the instructor
and conferences with students). In this manner, during each day of the internship, one of the medication classes was presented by the
students through lectures. Subsequently, additional explanations were provided by the instructor. The lectures were conducted in the
hospital conference room, utilizing PowerPoint presentations.

An instructor with a master’s degree in nursing was responsible for training the groups. The instructor for the students of the
intervention and control groups was the same. This approach was taken to mitigate potential errors in intervention execution that may
arise from differences in teaching styles and subject mastery among different instructors. Additionally, the objectives and educational
content for both groups were identical.

One week after completing the internship, the students of the intervention and control groups were asked to complete the phar-
macology post-test and a questionnaire about satisfaction with the educational approach. Then the scores of pharmacology pre-test and
post-test and satisfaction questionnaire of both groups were compared.

2.5. Statistical analysis

Statistical analysis was performed using SPSS version 26 software. The Shapiro-Wilk test was employed to assess the normality of
the data, revealing that all quantitative variables, including age, previous semester GPA, pre-and post-test scores, and overall satis-
faction score with the instructional method, did not follow a normal distribution (P < 0.05). Descriptive statistics such as mean,
standard deviation, absolute, and relative frequency were utilized to report demographic variables of the participants. The Chi-square,
Fisher’s exact, and Mann-Whitney tests were employed to compare demographic variables between the two groups. To determine the
impact of the CBL approach on participant satisfaction and learning, Wilcoxon and Mann-Whitney tests were utilized.

3. Results

Analysis of the demographic data revealed that 61.4 percent of the samples were male, while the remaining samples were female.

Table 1
Comparison of demographic information of participants in two intervention and control groups (Demographic questionnaire).
Variables Grouping Intervention Control Total Significance
number Level
Number Number
(Percentage) (Percentage)
Gender Woman 14 (40) 13 (37.1) 27 (38.6) 0.50"
Man 21 (60) 22 (62.9) 43 (61.4)
Age Mean =+ Standard Deviation 20.38 + 3.36 20.87 £ 2.52 0.76%**
employment Student work 9 (25.7) 3(8.6) 12 (17.1) 0.12°
Employment outside of the 2(5.7) 1(2.9) 3(4.3)
university
unemployed 24 (68.6) 31 (88.6) 55 (87.6)
Location Student Dormitory 20 (57.1) 21 (60) 41 (58.6) 0.67"
Student House 2(5.7) 1(2.9 3(4.3)
Family 12 (34.3) 12 (34.3) 24 (34.3)
Unanswered 1(2.9) 1(2.9) 2(5.7)
The average GPA of the previous Mean + Standard Deviation 16.39 + 2.47 16.56 + 1.89 0.58***
semester

** Mann-Whitney test.
@ Fisher’stest
b Chi-square test.
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The majority of the samples were not employed during their academic tenure and resided in student dormitories. The mean age of the
samples in the intervention group was 20.38 + 3.36, while in the control group, it was 20.87 + 2.52. The average GPA of the past
semester in the intervention group was 16.39 + 2.47, compared to 16.56 + 1.89 in the control group. The demographic information of
the research units according to intervention and control groups is reported in Table 1. Based on the results, there is no significant
difference between the intervention and control groups in terms of demographic variables.

According to the results of this research, the pre-test scores of pharmacology in the intervention and control groups did not have a
statistically significant difference (P = 0.88). After the intervention, the post-test scores in the intervention group were higher than in
the control group, but this difference was not statistically significant at the 0.05 level (Table 2).

A comparison of pre-test and post-test scores in control and intervention groups showed that the post-test scores in both groups
increased significantly (P < 0.001).

The CBL approach compared to the usual method (lecture) has not significantly increased the learning rate of medication among
nursing students (Table 2). However, the analysis of the satisfaction questionnaire scores revealed that the intervention group
exhibited significantly (P = 0.008) higher satisfaction with the educational approach compared to the control group (Table 3).

4. Discussion

The results of the present study showed that the students of both groups (trained with CBL and lecture methods) demonstrated a
significant increase in post-test scores, indicating an overall improvement in medication knowledge regardless of the learning
approach. Surprisingly, the CBL method did not yield a statistically significant difference in learning outcomes compared to the
traditional lecture-based approach. This finding challenges the assumption that CBL inherently leads to superior learning outcomes in
pharmacology education.

Despite similar learning outcomes, the intervention group expressed significantly higher satisfaction with the CBL method
compared to the control group. This suggests that while both approaches may be equally effective in facilitating learning, students
perceived CBL as more engaging or beneficial, thus enhancing their satisfaction with the educational experience. In line with the
findings of the current study, the results of the study by Kaur et al. demonstrated that despite the lack of a significant difference
between the mean scores obtained by students in the CBL and traditional methods (P = 0.98), the majority of students (84 %) felt that
the CBL method was a better approach for pharmacology education compared to the traditional method (22).

Contrary to the current research findings, which did not show a significant difference in learning outcomes between the groups
trained by CBL and lecture, some studies reported a significant difference in the learning of students trained with these two methods
[16,18,26]. For example, one study involving 68 nursing students found that the CBL group had significantly higher test scores in
knowledge-based and clinical application questions compared to the lecture group [18]. Another study with 90 medical students found
that while the CBL group had better post-test scores than the lecture group, the lecture method showed significantly better immediate
learning outcomes. However, there was no difference in long-term retention between the two methods [16].

One reason for the absence of a significant difference in the pharmacology post-test scores between the two groups in our study
could be due to differences in students’ learning approaches in these two teaching methods. Several studies have found that CBL leads
to better critical thinking, self-directed learning, and clinical application compared to traditional lectures, leading to greater student
satisfaction and confidence [18,22,27-29]. As an example, in Kaur’s study, the results indicated that students taught using the CBL
method achieved better grades for questions requiring critical thinking, whereas students taught through the lecture-based method
obtained higher scores for knowledge-based questions compared to the CBL approach [22]. Furthermore, in the study of Chiranjeevi
et al., which was conducted to examine the effectiveness of CBL compared to conventional teaching methods in pharmacology edu-
cation, the findings indicated that the CBL group significantly achieved higher scores compared to the lecture group in
application-based questions. However, in knowledge-based questions, despite the higher scores, there was no statistically significant
difference in scores between the CBL and lecture groups [28].

Another justification for the lack of significant difference in learning between the two groups in the present study could be that we
assume students may have been engaged in discussions and exchanged their knowledge about pharmacology and medication man-
agement during non-academic hours, such as in dormitories or extracurricular classes. This additional discourse may have led to
increased repetition of medication-related topics among students and could have resulted in the observed post-test scores being higher
in the CBL group. However, statistically, this difference may not be significant compared to lecture-based learning.

Other factors, such as the duration of the intervention, the pharmacology exam questions used to evaluate student learning, and the
type of content taught could account for the absence of a significant difference in post-test scores between the two study groups. It is

Table 2
Comparison of mean and standard deviation of pre-test and post-test scores of pharmacy internship in two stages before and after the intervention in
the intervention and control groups (Exam score).

Group Intervention Control Significance Level
Before Mean =+ Standard Deviation 10.6 + 3.49 10.54 + 2.47 °0.88
After Mean =+ Standard Deviation 18.07 + 0.91 17.7 £ 1.15 "0.19
Significance Level %0.000 %0.000

& Wilcoxon test.
> Mann-Whitney test.
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Table 3
Comparison of the level of satisfaction with the learning method in the intervention and control groups
(Satisfaction of educational approach questionnaire).

Group Intervention Control
Mean =+ Standard Deviation 44.36 + 6.61 41.73 £+ 5.80
Significance level 70.008

# Mann-Whitney test.

suggested that similar studies comparing the effect of CBL to conventional methods, with longer intervention durations and focusing on
teaching various nursing subjects, be conducted.

In the present study, participants trained through the CBL method were more satisfied with this instructional approach. In
alignment with this finding, in most studies, students were more satisfied with the CBL method [18,22,27-30]. The results of Garg
et al.’s study showed that 95 % of students agreed that CBL helps to better understand concepts and 96 % of the students found this
method interesting and also stated that this method helps them to improve the clinical application of pharmacology [30]. Similarly, the
results of the study by Gajanan et al., showed that 80.4 % of the participants reported the CBL method as beneficial and expressed
satisfaction with this instructional strategy. They believed that this method helped enhance their understanding of the subject [26]. In
the study by Chiranjeevi et al., approximately 90 % of the students had positive opinions about CBL and emphasized the imple-
mentation of this teaching method in other courses [28]. CBL is an inquiry-based model that encourages students to argue, discuss, and
collaborate. It is a comprehensive form of learning that leads to improved communication skills, collaborative learning, and increased
interest in clinical subjects [28]. CBL offers several advantages over traditional didactic methods. Firstly, it fosters active student
engagement, contrasting with the passive nature of traditional teaching. Secondly, CBL facilitates the application and integration of
knowledge, collaboration, and problem-solving skills, unlike the solely content-focused approach of traditional teaching. Thirdly, CBL
provides opportunities for feedback and discussion with experts, enhancing comprehension compared to lectures with minimal
feedback. Additionally, CBL promotes deep understanding and high-level learning, encouraging learners to conceptualize knowledge
and apply it effectively to new situations, rather than relying on rote memorization [21,29].

Despite the lack of difference in learning outcomes, the higher satisfaction reported by the CBL group is an important finding.
Increased student satisfaction can lead to greater engagement, motivation, and ultimately, better long-term learning outcomes. The
CBL approach may also better prepare students for real-world clinical practice by providing them with opportunities to apply their
knowledge to realistic scenarios. Further research with a larger sample size and from multiple centers with a longer intervention period
is needed to draw conclusions about the effect of the CBL method on student satisfaction and learning in nursing education.

4.1. Strengths and limitations

This study provides evidence for the implementation of the CBL method for pharmacology learning in nursing students. Random
allocation of samples, utilization of standardized questionnaires, and psychometric validation of educational content have enhanced
the scientific credibility of this research. However, this study also had its limitations; due to the limited availability of samples,
participants were initially selected through a census method and then randomly assigned to two groups. Additionally, all samples were
from a single university center, which may limit the generalizability of the findings. The short duration of the intervention and the lack
of a follow-up period were among the other limitations of this study. It is suggested that in future research, the intervention duration be
extended and the learning of students during the follow-up period also be examined to compare the retention of learned materials over
time between the CBL and the traditional methods.

In the CBL approach, the diversity of patient cases and their absence in various educational sessions can lead to variability in the
content presented to students. These differences may result in different outcomes and ultimately pose challenges. Moreover, this
learning method may not have global applicability due to the extensive diversity of medication classifications and the lack of suitable
patient cases for all medication groups. However, it can serve as a valuable complementary approach alongside traditional lecture-
based methods for pharmacology education.

5. Conclusion

Based on the findings of this study, the CBL approach in a nursing pharmacology internship led to higher student satisfaction
compared to a traditional lecture-based approach but did not result in significantly better learning outcomes. These findings raise
important questions about the efficacy of different teaching methods in pharmacology education. While traditional lectures remain a
cornerstone of many educational programs, the preferences and satisfaction of students should also be considered when designing
curriculum and instructional strategies. Further research could explore the long-term retention of knowledge and application of skills
acquired through different teaching methods to provide a more comprehensive understanding of their impact on nursing education.
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