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Introduction: The importance of retaining content in the long-
term memory of medical students is well-documented. Given the 
narrative structure of medical disciplines, digital storytelling is 
an effective educational tool. This study investigates the effect of 
digital storytelling on the learning and satisfaction of nursing and 
midwifery students.
Methods: This quasi-experimental study included 20 third-
semester midwifery students (intervention group, digital 
storytelling) and 50 first-semester nursing students (control 
group, traditional lectures), all enrolled in an undergraduate 
psychology course. Both groups participated in five initial lecture-
based sessions. Thereafter, the intervention group received six 
weekly digital storytelling sessions, each featuring a 3–8 minute 
narrative followed by instructor-led discussions, while the control 
group continued with standard lectures and question–and–answer 
sessions. Learning outcomes were measured using pre- and post-
tests, and student satisfaction was assessed using a validated 
questionnaire. Statistical analyses were performed, adjusting for 
baseline scores and demographic confounders.
Results: The digital storytelling group showed significantly higher 
post-test scores in learning outcomes (75.21±17.75 vs. 54.97±23.40, 
p=0.001) and satisfaction (38.15±6.45 vs. 31.22±4.59, p=0.0003) 
compared to the traditional lecture group. The potential effect 
of baseline values, as well as non-homogeneous demographic 
variables across groups, was removed using non-parametric 
ANCOVA. The result confirmed that gender had no confounding 
effects on either learning outcomes or satisfaction. Additionally, 
the differences between the two groups in terms of learning and 
satisfaction remained significant (p<0.001).
Conclusion: Digital storytelling offers a meaningful and learner-
centered approach that extends beyond content delivery. By 
fostering active engagement and deeper cognitive involvement, 
it transforms traditional instruction into a more personalized and 
reflective learning experience. This approach is recommended in 
healthcare education to improve instructional effectiveness and 
student satisfaction.
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Introduction

Educating healthcare professionals to retain 
and apply complex knowledge is crucial 

for enhancing patient safety and quality of care 
(1). Traditional lecture-based methods, although 
widespread, often fail to actively engage 
students, thereby limiting their ability to develop 
critical thinking and problem-solving skills 
essential for clinical practice (2). To address 
these shortcomings, innovative strategies like 
digital storytelling have emerged.

Digital storytelling, an innovative pedagogical 
approach, integrates visual, auditory, and narrative 
elements to transform traditional content into 
dynamic multimedia experiences. This method 
simplifies complex concepts, fosters engagement, 
and improves knowledge retention (2, 3). 
Furthermore, it cultivates essential skills such as 
teamwork, confidence, and communication (4).

In healthcare education, bridging theoretical 
knowledge with practical application is crucial. 
By creating immersive learning environments, 
digital storytelling promotes critical thinking 
and problem-solving by presenting course 
material in a relatable and impactful manner  
(5, 6). Psychology, a key component of healthcare 
training, emphasizes understanding psychological 
principles and applying them to patient care. This 
includes developing empathy and building strong 
therapeutic relationships—core competencies for 
effective healthcare delivery (7, 8).

Digital storytelling enriches psychology 
education by presenting concepts through 
relatable narratives, enhancing emotional and 
cognitive connections. This approach strengthens 
empathy and understanding, critical attributes 
for healthcare providers interacting with patients  
(9, 10). Furthermore, when students find learning 
methods engaging and relatable, satisfaction 
with these methods directly correlates with their 
ability to retain and apply knowledge effectively 
(11). When students find learning methods 
engaging and relatable, they are more motivated, 
which leads to a deeper understanding and better 
academic and clinical outcomes (4, 12-14).

Despite its proven benefits, research on 
the impact of digital storytelling in healthcare 
education, particularly in psychology courses, 
remains limited. This study aims to bridge this gap 
by evaluating its impact on nursing and midwifery 
students’ learning outcomes and satisfaction, 
and providing practical recommendations for 
integrating this method into healthcare education.

Methods
Study Design and Participants

This quasi-experimental study was designed 

with methodological rigor, employing a 
combination of a pre-test/post-test approach 
to assess learning outcomes and a post-test-
only design to evaluate student satisfaction. 
To provide a coherent framework, the study 
design, sample, data collection, and analysis 
steps were carefully aligned. The integration of 
these two methods enhances internal validity, 
allowing a more precise measurement of  
intervention effects.

The study was conducted during the first 
semester of the 2022–2023 academic year and 
involved a purposive sample of 70 undergraduate 
students. The intervention group consisted of 20 
third-semester midwifery students, while the 
control group included 50 first-semester nursing 
students. This selection ensured that both groups 
received identical course content while preventing 
information crossover. Both groups participated 
in a two-credit psychology course taught by 
the same instructor, ensuring uniformity in 
content delivery and instructional methods. The 
standardized course structure, identical teaching 
materials, and instructor consistency minimized 
confounding variables, thereby reinforcing the 
internal validity of the study.

The sample size was determined using a power 
analysis based on Ahadiat’s study, employing the 
formula for comparing the means and standard 
deviations between two independent populations. 
In Ahadiat’s research, the mean and standard 
deviation of student satisfaction scores were 
reported as 37.23±12.08 for the intervention 
group and 26.64±9.45 for the control group. 
Accordingly, at a 95% confidence level and 80% 
statistical power, a minimum of 16 participants 
per group was required (15). However, to enhance 
statistical power and reduce the risk of a Type II 
error, a well-established methodological guideline 
for adjusting the control group size in educational 
research was applied. According to this guideline, 
when an intervention group consists of fewer 
than 30 participants, the control group size is 
adjusted for statistical robustness. Specifically, 
the difference between 30 and the intervention 
group size (10 in this case) is doubled [20] and 
added to 30, resulting in a control group size of 
50 (16). This methodological adjustment reduces 
variance while ensuring sufficient power to detect 
meaningful effects.

Data Collection and Measurements
As toconsistency across the phases, data 

collection followed a structured sequence 
involving informed consent, pre-intervention 
assessment, delivery of instructional content, 
and post-intervention evaluation.
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Before the intervention, the research 
objectives were thoroughly explained to the 
students, and written informed consent was 
obtained from all participants. To ensure baseline 
equivalence in course-related knowledge between 
the intervention and control groups, a pre-test 
consisting of six multiple-choice questions was 
administered under the supervision of the course 
professor. Each question addressed a key topic 
relevant to digital storytelling: emotion and 
perception, motivation, growth, personality, 
intelligence, and learning.

The intervention group attended six sessions 
incorporating digital storytelling, each followed 
by interactive discussions designed to deepen their 
understanding of the story topics. In contrast, the 
control group received traditional lecture-based 
instruction supplemented with question-and-
answer sessions. The digital storytelling sessions 
were meticulously designed to present course 
topics in a compelling narrative format enriched 
with multimedia elements. Each session began 
with an introductory explanation by the teacher, 
followed by the presentation of the digital story, 
which included a clear purpose statement and 
guiding questions related to the topic. Afterward, 
the professor used pre-designed questions to 
direct the students’ focus, stimulate critical 

thinking and creativity, and encourage them to 
articulate their opinions. Additionally, students 
were invited to share personal experiences and 
narratives, fostering collaborative learning and 
peer interaction.

Sixteen of the digital stories were delivered 
during face-to-face class sessions, while nine 
were uploaded to the Navid platform, an Iranian 
online educational system. To maintain student 
engagement in virtual settings, participants were 
required to answer questions provided at the end 
of each story and submit their responses to the 
instructor through the Navid system as part of 
their assignments. Figure 1 illustrates the step-by-
step process of research implementation for both 
the intervention and control groups, emphasizing 
the procedural alignment across groups.

The creation and presentation of digital 
storytelling for the intervention group involved 
several structured steps. Initially, topics and 
objectives were identified for each story, 
followed by in-depth research and exploration 
of relevant learning resources. The preliminary 
scenarios were informed by various sources, 
including General Psychology by Dr. Hamzeh 
Ganji and What Patients Taught Us, a collection 
of narratives by Dr. Mahmood Haghighat, 
as well as other online materials (17-28).  

Figure 1: Research flowchart illustrating the steps undertaken during the research process, including the intervention phase, 
data collection, and analysis procedures
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Stories were further inspired by anecdotes, 
scripts, and videos aligned with the selected 
topics. Draft scenarios underwent review by a 
psychology professor, who provided feedback 
to ensure content accuracy and relevance. To 
strengthen the narrative structure, templates 
and frameworks from established models by 
Samantha Morra, Schuck and Kearney, Robin and 
Lambert were applied (29-32). This structured 
approach ensured a pedagogically sound and 
engaging format.

Each digital story averaged three to eight 
minutes in length, with 25 stories created on 
various topics, including perception (3 stories), 
motivation (4 stories), growth (5 stories), 
personality (5 stories), intelligence (5 stories), 
and learning (3 stories). Titles and discussion 
questions were also developed to encourage 
classroom engagement. After editing the 
stories, we meticulously selected suitable digital 
elements—such as images, music, and videos— 
to support and enhance the narrative. These 
elements were reviewed and approved by a 
panel of two experts: a psychology professor to 
ensure educational alignment and a digital media 
designer to maintain visual and aesthetic quality. 
Video creation tools such as VideoScribe and 
Camtasia were utilized for video production, with 
additional design adjustments made in Inkscape 
to accommodate Persian script requirements.

Instruments
To evaluate the effectiveness of digital 

storytelling on student learning and satisfaction, 
this study employed both pre-test and post-test 
assessments, along with a validated satisfaction 
questionnaire.
1. Pre-test and Post-test Design: 

The study employed a pre-test/post-test design 
to evaluate learning outcomes and ensure baseline 
equivalence between the intervention and control 
groups in terms of course-related knowledge. The 
pre-test consisted of six multiple-choice questions 
that covered the key concepts related to digital 
storytelling, including emotion and perception, 
motivation, growth, personality, intelligence, 
and learning. These items were developed by the 
course instructor (the instructor was the same 
for both the intervention and control groups) 
based on peer-reviewed literature and reviewed 
by a panel of five experts in medical education 
and psychology to ensure content validity and 
alignment with course objectives. It is worth 
noting that the same instructor taught both the 
intervention and control groups.

The psychometric properties of the test 
were established based on prior research using 

similar instruments, with reported Cronbach’s 
alpha and Content Validity Index (CVI) values of 
around 0.85, which are consistent with accepted 
benchmarks in the literature (33, 34).

Both the pre- and post-tests maintained the 
same format and level of difficulty, allowing for 
reliable comparisons of learning progress between 
the groups. The post-test was administered during 
the final session, following the same structure as 
the pre-test.

Before the pre-test, both groups received 
lecture-based instruction with interactive Q&A 
from sessions one through five. Following the 
pre-test, this instructional approach continued for 
the control group, while the intervention group 
was engaged in digital storytelling activities 
starting from session six.

2. Borimnejad Questionnaire (2013): 
To measure the students’ satisfaction with 

the teaching method, the study employed the 
Borimnejad questionnaire (2013), a standardized 
and psychometrically validated instrument 
developed specifically for evaluating instructional 
effectiveness in medical education settings (35). 
It consists of 16 items, each rated on a three-
point Likert scale (1=not at all, 2=somewhat, 
3=completely), assessing students’ perceptions 
of various aspects of the teaching approach.

Examples of the items 
• “I found this teaching method engaging and 
enjoyable.”
• “This method improved my ability to make 
clinical judgments.”
• “Overall, I am satisfied with this teaching 
approach.”

Satisfaction scores ranged from 16 to 48 and 
were categorized as follows:
• Low satisfaction: 16–24
• Moderate satisfaction: 25–36
• High satisfaction: 37–48

The validity of the modified questionnaire 
was re-evaluated by a panel of five subject-matter 
experts (medical education and psychology) to 
ensure relevance and clarity. The CVI score 
remained strong (CVI=0.85) based on Waltz and 
Ball’s method. Reliability was also confirmed 
through Cronbach’s alpha (α=0.86) and test-retest 
correlation (r=0.90) over a two-week interval with 
a subsample of students. These psychometric 
properties are consistent with previous studies that 
have utilized this tool, supporting its appropriateness 
for evaluating satisfaction with digital storytelling 
in a medical education context (35).

Data Analysis
Data were analyzed using SPSS version 

16. Descriptive statistics were employed to 
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summarize demographic variables. The normality 
of data distribution was evaluated using the 
Shapiro-Wilk and Kolmogorov-Smirnov tests. 
Depending on the distribution of the variables, 
appropriate inferential statistics were selected: 
independent and paired t-tests were used for 
normally distributed data, while the Mann–
Whitney U and Wilcoxon Signed-Rank tests were 
used for non-normal distributions.

To assess the baseline comparability between 
the groups, independent t-tests and chi-square 
tests were used to examine demographic variables, 
including age, GPA, gender, employment 
status, marital status, and place of residence. 
Additionally, a general linear model (GLM) was 
used to control for potential confounding effects 
of demographic variables on learning outcomes.

To further examine the impact of the 
intervention while adjusting for any baseline 
differences, analysis of covariance (ANCOVA) 
was conducted. In cases where the assumptions 
of ANCOVA were violated, nonparametric 
ANCOVA was performed using R software. 
Spearman’s rank correlation coefficient was 
used to assess the association between students’ 
satisfaction scores and learning gains.

Charts were generated using AI tools 
(ChatGPT version 4.0) for visual representation 
purposes only, without influencing the analytical 
procedures or interpretation of the results.

Ethical Considerations
The study was approved by the Research 

Ethics Committee of Mashhad University of 
Medical Sciences (Approval ID: IR.MUMS.
MEDICAL.REC.1401.538). To ensure fairness, 
the control group was granted access to the digital 
storytelling content after completion of the study, 
ensuring that both groups ultimately benefited 
from the educational materials.

Results
Demographic Comparisons

Table 1 presents the descriptive statistics 
and group comparisons for the demographic 

characteristics of the intervention and control 
groups. The analyses confirmed that, except 
for gender distribution, the two groups were 
comparable in terms of age, average high school 
diploma, employment status, marital status, 
and place of residence. The results of a two-
way analysis of variance further demonstrated 
that neither gender nor other background or 
intervening variables had a confounding effect on 
the students’ learning and satisfaction (P>0.05). 
This indicates that the observed differences in 
learning and satisfaction outcomes are reliable 
and independent of demographic or intervening 
variables.

Learning Outcomes
As shown in Figure 2, the independent t-test 

revealed no significant difference between the 
overall pre-test scores of the intervention and 
control groups (p=0.64), confirming homogeneity 
at the pre-intervention stage. However, a 
significant difference was observed in post-test 
scores between the two groups (p=0.001). The 
digital storytelling group achieved a mean score 
of 75.21±17.75, compared to 54.97±23.40 in the 
control group, highlighting thepositive impact of 
the intervention on learning outcomes.

The figure highlights the improvements 
in learning scores for the experimental group 
compared to the control group, indicating the 
effectiveness of the intervention. Data were 
visualized using AI-assisted tools (ChatGPT 
version 4.0), with AI utilization strictly limited 
to graphical representation and not involving 
data analysis or interpretation. This ensures the 
accuracy and reliability of the results presented 
in the figure.

Further analysis using a paired t-test 
demonstrated a significant increase in learning 
scores within the digital storytelling group 
following the intervention (t=10.953, p=0.0001), 
while no significant change was observed in the 
control group (t=0.90, p=0.36). These findings 
confirm that the intervention substantially 
improved learning outcomes.

Table 1: Descriptive Statistics and Group Comparisons for Demographic Characteristics of the Study Participants*

Variable Digital Storytelling Group
(n=20)

Control Group 
(n=50)

p

Age 19.3±1.144 19.36±1.694 0.560
High School Diploma Average Score 18.67±0.707 18.38±0.605 0.070
Gender (Female / Male, % (n)) 100% (20) / 0% (0) 50% (25) / 50% (25) 0.001
Employment Status (Unemployed / Part-time, % (n)) 95% (19) / 5% (1) 90% (45) / 10% (5) 0.499
Marital Status (Single/Married, %(n)) 95% (19) / 5% (1) 96% (48) / 4% (2) 0.850
Residence (Dormitory/Local %(n))) 50% (10) / 50% (10) 62% (31) / 38% (19) 0.296
*Baseline demographic characteristics of participants in intervention and control groups. Statistical tests, including the Mann-
Whitney U test, Independent t-test, and Chi-square test, confirmed comparability across most variables, except for gender 
distribution (p=0.001).
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Student Satisfaction
As shown in Figure 3, an independent t-test 

revealed a significant difference in satisfaction 
scores between the intervention and control 
groups (p=0.0003). The digital storytelling group 
demonstrated a significantly higher satisfaction 
mean score of 38.15±6.45 compared to the control 
group, which had a mean score of 31.22±4.59. 
This indicates that the students in the digital 
storytelling group were more satisfied with the 
teaching method. The t-value of 4.972 further 
reinforces the finding that the intervention had a 
positive influence on students’ satisfaction.

The data highlight the higher satisfaction levels 
observed in the intervention group, demonstrating 
the impact of digital storytelling on student 
engagement and satisfaction. Data visualization was 
performed using AI-assisted tools (ChatGPT version 
4.0), ensuring that AI usage was strictly limited to 
graphical representation and did not influence data 
analysis or interpretation, thereby maintaining the 
accuracy and reliability of the presented results.

Correlation between Satisfaction and Learning
The Spearman’s correlation analysis revealed 

a significant positive relationship between student 
satisfaction scores and the difference in learning 
scores (Post-Pre) (r=0.567, p<0.05). This indicates 
that higher satisfaction levels were strongly 
associated with greater improvements in learning 
outcomes. Although this finding was not a primary 
objective of the study, it emerged as a noteworthy 
secondary result. These results highlight the 
potential role of student satisfaction in enhancing 
learning effectiveness and offer valuable insights 
for future educational practices (Table 2).

Discussion
Digital storytelling has emerged as a 

transformative pedagogical approach in healthcare 
education, bridging the gap between theoretical 
knowledge and practical application. The findings 
align with existing literature, underscoring its role 
in fostering reflective learning, critical thinking, and 
deeper comprehension of complex concepts (36-38).  

Figure 2: Pre- and post-intervention learning outcomes in 
both groups 

Figure 3: Comparison of students’ satisfaction scores 
between the groups

Table 2: Comparative Analysis of Learning and Satisfaction Outcomes between the Intervention and Control Groups
Variable Intervention 

Group 
(n=20)

Control Group 
(n=50)

Unadjusted P 
Value*

Adjusted P value 
based on pre-test 
value**

Adjusted P Value

Learning <0.001 <0.001***
Pre-test 34.32±26.32 34.84±21.46 0.932
Post-test 75.21±17.75 54.97±23.42 0.001
Change 40.89±16.27 20.13±6.50 <0.001
Satisfaction <0.001‡
Post-test 38.15±6.45 31.22±4.59 <0.001 -
*Comparison of learning and satisfaction outcomes between intervention and control groups. Learning was assessed at pre-
test and post-test stages, with changes calculated accordingly. Satisfaction was measured only at post-test. Statistical analyses, 
including independent t-tests (for pre- and post-test) and Mann-Whitney U test (for percent of change), were conducted to evaluate 
between-group differences. It should be noted that the Satisfaction of the individuals was measured once after the post-test; 
**Adjusted analysis based on the pre-test values using Nonparametric ANCOVA; ***Adjusted analysis based on the pre-test 
values and gender (significant in Table 1) using Nonparametric ANCOVA; ‡ Adjusted analysis based on a General linear model.
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Additionally, the structured integration of 
reflective practices further amplified the students’ 
engagement, reinforcing the educational value of 
reflective strategies in healthcare settings (36).

One of the key strengths of this study was its 
focus on student satisfaction, which served as a 
critical indicator of the method’s effectiveness. 
Participants highlighted that the interactive and 
visually engaging nature of digital storytelling 
not only enhanced their understanding but also 
facilitated the practical application of knowledge 
in clinical scenarios. These findings reinforce 
previous research, which emphasizes how 
immersive and meaningful learning experiences 
contribute to higher satisfaction levels (39). While 
emotional outcomes, such as empathy, were not 
directly assessed in this study, existing evidence 
supports the notion that digital storytelling fosters 
interpersonal engagement, indirectly enhancing 
empathy development—an essential skill in 
clinical practice (40, 41).

Despite its promising results, implementing 
digital storytelling posed certain challenges. 
Institutional barriers, such as limited 
infrastructure and the time-intensive nature of 
content development, were notable obstacles. 
However, strong institutional support played 
a pivotal role in overcoming these challenges, 
enabling the creation of high-quality, contextually 
relevant digital stories tailored to learning 
objectives. Similar implementation difficulties 
have been documented in prior studies, 
underscoring the necessity for faculty training 
and sufficient resources to maximize the potential 
of this educational approach (4, 6).

The innovative application of digital 
storytelling in health education highlights its 
adaptability across diverse contexts and its ability 
to engage students through a learner-centered 
approach. By addressing both cognitive learning 
outcomes and interpersonal skills, storytelling 
provides an effective alternative to traditional 
teaching methods. However, the small and 
unequal sample size, though statistically justified, 
may limit the generalizability of these findings. 
Another limitation was the shared academic 
environment between the intervention and control 
groups, as both groups belonged to different 
disciplines but were part of the same faculty. 
This shared environment increased the likelihood 
of unintended information sharing between 
students, despite efforts to minimize cross-
group interactions. Future research should focus 
on larger, more diverse samples and implement 
strategies to isolate the intervention and control 
groups better. Moreover, exploring the long-
term effects of digital storytelling on retention, 

creativity, and professional development will 
offer deeper insights into its sustained impact.

In conclusion, this research underscores the 
dual impact of digital storytelling on academic 
and experiential learning. Its potential to foster 
critical thinking, practical skills, and engagement 
positions it as a valuable addition to healthcare 
education curricula. Practical recommendations 
include developing clear guidelines for instructor 
training, addressing infrastructural challenges, 
and fostering interprofessional collaboration to 
ensure the effective integration of this method 
into educational frameworks. By enriching the 
learning experience, digital storytelling equips 
students with essential competencies for modern 
clinical practice, marking a significant innovation 
in healthcare education.

Conclusion
Digital storytelling emerges as an innovative 

and effective educational tool, presenting a 
valuable alternative to traditional teaching 
methods in health education. This study, 
conducted within the context of a psychology 
course shared by nursing and midwifery students, 
highlights its capacity to enhance both cognitive 
learning and affective engagement. While the 
results demonstrate its potential in this specific 
context, further research is necessary to assess its 
applicability across other courses in midwifery 
and nursing curricula.

Practical recommendations derived from this 
research underscore the importance of integrating 
digital storytelling into educational frameworks. 
Targeted instructor training programs and 
institutional support can ensure the successful 
implementation of teaching approaches that 
align with the preferences of modern learners. 
By fostering deeper connections to the course 
content, digital storytelling enriches the learning 
experience and contributes to improved student 
outcomes.

Future studies should investigate the broader 
implications of digital storytelling, including 
its impact on critical thinking, creativity, and 
long-term knowledge retention. Expanding its 
application across various subjects and educational 
settings will refine its use and establish it as a 
transformative method in contemporary health 
education.
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