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ABSTRACT Considering the importance of education especially for the newer field of education, the
current study proposes a novel teaching method based on storytelling that aims to enhance the creativity
of students and improve the effectiveness of learning. The method was applied and analyzed through a
one-year teaching course case study to introduce topics regarding renewable energy. Despite traditional
education, in which learning occurs through the direct transfer of information, here a plot with the theme of
mountaineering and nature using real photos and narration of a fictional story was set for the implementation
of the proposed method. Therefore, the unintentional consequences of conventional teaching including quick
content forgetting, failure to define the main purpose, improper reaction, and low attractiveness and even
effectiveness were prevented. Considering the affective and cognitive domains of Bloom’s Taxonomy as
well as analyzing the performances of students during the teaching course and their final feedback, the
results showed promising improvements including more participation (100%), better retention of content
(receiving (75%) and remembering (83.33%)). While the learners preferred the proposed method and
found it more effective (75%) and attractive (79.17%) than conventional teaching. Moreover, it was shown
that the proposed method can improve education criteria in other affective and cognitive domains and is
recommended to be considered for implementation in other complex engineering topics.

INDEX TERMS Education, learning, teaching, engineering, renewable energy, story-telling.

I. INTRODUCTION
In today’s world, one of the chief solutions for overcoming
engineering problems is to find, establish, or even develop
a connection between different fields by considering various
perspectives and viewpoints. Examples of such achievements
are the creation of new fields of study that require the inte-

The associate editor coordinating the review of this manuscript and
approving it for publication was S. Chandrasekaran.

gration of at least two disciplines with a rich history. For
instance, concepts such as Water, Energy, Food, and Environ-
ment Nexus were developed as a general solution framework
for the challenges regarding the sustainable development of
human activities in recent years. Another concept that has
attracted lots of attention in the last decades is a more efficient
implementation of various renewable energy systems either
through real-life experiments [1], [2], [3] or various modeling
and feasibility study verifications [4], [5], [6]. The main goal
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is to reduce challenges associated with using fossil fuels and
related environmental problems and lead humankind toward
cleaner energy [7].

Nevertheless, one of the important issues in promoting a
new discipline is an attractive and correct introduction with
all capabilities [8], [9]. Since many students tend to take this
subject in their supplementary studies, it is necessary to work
on the basic scientific concepts through various teaching
methods during their undergraduate years [10], [11], [12].

Along with the rapid development of technologies, teach-
ing methods are also expected to be updated [13]. A student
who studies in a particular field has different capabilities that
can be used to create a lasting education [14]. One of the
main challenges in education, which was bolded during the
coronavirus pandemic era, has been the failure to transfer
concepts correctly and students not connecting with the edu-
cational materials [15], [16]. In such a situation, the use of
new educational methods can be an effective solution [17].
Education is about teaching people new things and skills,
as well as guiding them and giving them instructions so they
can learn what they need to know [18], [19], [20], [21].
It’s important for teachers to understand that each per-

son learns differently [22]. Today, methods based on virtual
reality [9], virtual and remote labs [13], games [23], multi-
player online role-playing games [24], [25], the internet of
things [26], educational videos [14], educational cards [27],
[28], educational escape rooms [29], e-learning tools such
as executive files [17] and simulation [30], and digital peer
assessment [31], are used in universities around the world.

While there are various teaching methods, it has been
proven that providing a story theme or scenario for teaching
materials could be beneficial for learners [32], [33], [34],
[35], [36]. Stories can be utilized in various ways to teach
scientific concepts. Employing stories with different genres
such as historical, fictional, or real forms a perspective. Alter-
natively, visual or interactive stories can also be utilized from
another standpoint. Providing lesson plans through a story
will help keep the materials stuck in mind for longer and let
them be recalled more easily [33].

A review of the state-of-the-art literature highlights that
storytelling provides a structured approach, promotes reflec-
tion, and engages multiple sensory modalities, thereby
enhancing student interest in complex engineering con-
cepts [37]. Narrative inquiry, which gathers stories from
engineering students, has also proven beneficial for gaining
insights into their experiences [38]. Storytelling is recog-
nized as an effective method to reduce cognitive load and
increase student engagement in engineering courses, making
it a powerful teaching tool, even when working with neurodi-
vergent students [39]. The cognitive elements of storytelling
are highly effective for developing interdisciplinary skills
in engineering students, such as critical and creative think-
ing [40]. Furthermore, storytelling can be used to incorporate
ethical values into engineering education [41]. Consequently,
transmedia storytelling in undergraduate engineering pro-

grams holds promise for fostering essential competencies in
future engineers across diverse cognitive levels [42].
While the satisfaction level increase impacts of storytelling-

based education for transfer of knowledge have been
previously investigated [18], [43], in-depth assessment of
this method in comparison with conventional education as
well as evaluation of students utilizing this method was
under less attention and verifications. This lack of attention
is more crucial in engineering, where student burnout and
demotivation are very high [44]. Moreover, the incorpo-
ration of storytelling into engineering education presents
certain challenges, including the necessity for significant
effort and skill development in story creation and team-
work [45]. Furthermore, despite its potential benefits, this
approach demands substantial time for strategic planning and
content development [42]. Therefore, the current study con-
siders engineering students as the case study to introduce an
improved teaching method based on storytelling to enhance
students’ creativity and improve the quality of education.
The contribution of this study is to explore the cognitive and
affective reactions of renewable engineering students to the
proposed storytelling-based education as part of a semester
course. Therefore, parameters such as knowledge attainment
and retention, as well as learning attractiveness andmotivated
experiences, were assessed to compare the improvements of
the proposed method as a real-time case study. The paper is
organized as follows: Section II introduces the proposed plan;
Section III displays the plan’s results; Finally, the conclusion
is presented in Section IV.

II. METHODOLOGY
The proposed storytelling-based teaching concept utilizes
and applies visual and auditory tools to help the learners
adapt more effectively and therefore gain more during the
learning process. It makes the learner transfer the teaching
material to their long-term memory and therefore recall the
teaching content by correlating them with the surrounding
environment. In line with the primary purpose of this paper,
the method was implemented for undergraduate and grad-
uate engineering students to teach them about renewable
energy topics during a one-year course. First, the proposed
storytelling-based teaching method and its implementation
steps are introduced here. Then the techniques by which the
effectiveness of the proposed method was tested and verified
are explained. To verify the effectiveness of the proposed
teaching method, both the quality of knowledge transfer and
the level of learning during the course as well as the level of
learning satisfaction, were investigated.

A. PROPOSED TEACHING METHOD IMPLEMENTATION
To better define each step of the current method, implement-
ing the proposed method in a course is presented here as
a case study. Nevertheless, all the main steps can be inte-
grated into any other lesson plan with proper justification
and adaptations. Here, besides determining the general steps
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FIGURE 1. Defining a high-priority challenge at the start point.

FIGURE 2. Relating real-life experiences to look for a solution.

of the method, the implementation in the case study is also
presented to clarify the proposed teaching concept further.
During the one-year course study, several slides were pre-
pared for the learners. In each case, the learner attempts to
connect the slides with the anticipated scientific topic using
their curiosity and creativity power. The main goal here is to
enhance the ability and capability of learners to correlate the
course contents with their daily life experiences and to present
scientific concepts to support these correlations logically.
Moreover, there are other secondary goals, such as estab-
lishing a proper psychological and emotional relationship
between the teacher and learners. Figure 1 to Figure 4 shows
some of the slides presented in the case study for this work.

Throughout this case study, the teacher aims to introduce
the renewable energy concept. For each case, the teacher
is suggested to start the story with a routine and daily life
challenge and design the storyline with the help of real pho-
tos. For the case study presented in the current work, the
story begins with the problem statement on the first slide

FIGURE 3. Stablishing the case condition and developing the boundaries
for the defined problem.

FIGURE 4. Using real-life themes to relate to the nature of renewable
energy.

(Figure 1). The challenge considered for the case study was
the discharge of a cell phone battery in a campaign through
mountains, where there is no possibility of accessing the
power grid for recharging. The story’s starting point here is a
daily life challenge; therefore, each individual could imagine
him/herself stuck in such a condition.

As a result, the students subconsciously will feel the course
contents will be practical and increase their ability to over-
come daily life challenges (Figure 2 and Figure 3). The
story’s theme of climbing mountains and adventure in nature,
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combined with humorous elements, has also been considered
to help the student better interact with the topics (Figure 4).
For each slide, the teaching process consists of four steps:
Step 1: Express free perception.
In the 1st step, learners were asked to state their perception

of the slides freely. The goal here is to activate the students’
minds and link the most prominent aspect of their viewpoint
to the slide. Therefore, in the future, such linking will help
and guide their thinking process to recall the related topics
faster and clearer. All the participants should do this step, and
everyone must respond in a short time.
Step 2: Find distinct scientific or logical correlations.
In the 2nd step, based on the related topic of the slide,

the teacher should guide the students to find and discover
any logical connections between each observed slide and the
scientific topics of the course. Here, the guided responses
for one slide can be linked to others. It should be noted
that the implementation of this teaching method can also be
altered based on the classes and the vision of the teacher. For
instance, the first step can be skipped in some classes (usually
after the midterms, when the students are more familiar with
the teaching method). Learners directly express the scientific
relationship, while in primary classes, applying the free per-
ceptions step is recommended.
Step 3: Link scientific findings in defined frameworks.
In the 3rd step, the learners have to link their scientific

perceptions with each other using a chronological or logical
framework to express what they have learned in a continuous
and integrated scenario. The goal here is to check if they
have learned and understood the continuity of the topics
presented in the course. The teacher should be very careful
and check the student’s logical reasoning and correct them
whenever they are digressing from the main intended topic of
the course.
Step 4: Improve the scientific aspect and summarization.
Finally, at the end of each session and in the 4th step, the

learners must summarize the whole scientific topics covered
throughout the slides. At this step, based on the developed
teaching plan and future topics, the teacher could ask the
learner to complete their story and improve its scientific
aspects or guess what will be the next chapter of their story
(the anticipated topics for the next session, in their opinion).

Preparing the lesson plans and corresponding slides
requires careful attention from educators. Each slide must
have apparent and deep conceptual links to the course topics.
Furthermore, they could be improved during several trials and
errors before or after utilizing them in the teaching process.
During the lesson plan preparation and implementation of
the proposed method, the teacher should guide the learners
through the different learning steps based on Bloom’s Tax-
onomy of educational objectives presented in Table 1. For
instance, in the 2nd step, the learners must be taught first to
list and classify the course’s main topics and later use their
findings to compare and relate them to corresponding slides.

They have to be guided to state scientific reasoning to
support their choices and train of thought. Finally, they would

TABLE 1. Cognitive process dimensions of learning and corresponding
scores based on Bloom’s Taxonomy of educational objectives.

modify, develop or even design a new story based on the
knowledge they gained throughout the course.

The educator must continuously check the students’ pro-
vided responses and estimate their learning level according
to the cognitive process dimensions in Table 1. Likewise, the
teacher is also recommended to assess the students’ condi-
tions based on the affective domains of Bloom’s taxonomy
(Table 2). Some of the other slides used in the case study to
start a dialogue or converge the students’ train of thought are
presented in Figure 5 to Figure 12. Based on the class con-
ditions and the lesson plans prepared by the teacher, in each
session, one or more topics can be covered, and the related
slides can be presented. In the case study, after proposing
renewable energies as the general solution, the teacher led
the students in group work or individual thinking toward
finding detailed solutions. For instance, Figure 5 illustrates
the starting point for a detailed solution on which the concept
of bioenergy could be followed.

Then, as more content regarding the concept is introduced
by the teacher, in Figure 6, some of the challenges for the pro-
posed solution in the case study will be listed and classified.
Then, in group work (also suggested for homework), the opti-
mized design and conditions for implementing this solution
(developing bioenergy) in real-life conditions considering
local, social, and technical aspects should be followed. In this
way, the teaching contents regarding one of the solutions will
be transferred to the students step by step and according to
Bloom’s Taxonomy of educational objectives.

This cycle can be repeated again for other possible solu-
tions based on the lesson plans in mind. For instance, Figure 7
and Figure 8 are designed to converge the class topics to wind
energy. In contrast, Figure 9 and Figure 10 are designed for
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FIGURE 5. Introducing bioenergy as one of the possible solutions.

TABLE 2. Affective domains of learning and corresponding scores based
on Bloom’s Taxonomy of educational objectives.

solar energy. Finally, toward the end of the lessons, the final
solution can be presented (Figure 11).

In the proposed case study, a different real-life solution is
mentioned to emphasize the fact that sometimes it is better
to think with less complicity to find a solution. Humorous
content could also be considered here to improve the filling
during the learning experience.

In the final sessions, the teacher should lead the students
from the small primary problem with high priority and low
importance (here empty battery) tomore significant and trick-
ier challenges which might have lower priority but higher

FIGURE 6. Teaching about technical challenges, implementation
approaches, and limitations of the proposed bioenergy solution.

FIGURE 7. Introducing wind energy as one of the other possible
solutions.

FIGURE 8. Teaching about technical challenges, implementation
approaches, and limitations of the proposed wind energy solution.

importance and impact (attach value or worth to the teaching
materials and real-life problems (Table 2)).

For instance, after the environmental pollution problem
wasmentioned (Figure 12), the learners were asked to discuss
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FIGURE 9. Introducing solar energy as one of the other possible
solutions.

their opinions about suitable policies for long-term planning,
and in fact, the students’ attentions were drawn to topics of
high importance and low priority that are suitable for future
investigation and sustainable development. Here the aim is
to lead the students to conceptualize the learning material’s
value and help to resolve any of their conflict between the
newly learned values and other values with the hope to see the
students integrate these values into their everyday life based
on the affective domains of the bloom’s taxonomy (Table 2).
In other words, based on how the teacher prepares the lesson
plans, the theme, as well as the ending of the story, can be
used to incorporate various ethical values into the education
material to reach a higher level of successful teaching accord-
ing to the criteria in Bloom’s Taxonomy in both affective
and cognitive domains [41]. It should be noted that, for the
case study investigated in the current work, the proposed
method was implemented in the class, and the students were
asked to participate in the discussions either individually or
in groups of 3-4 members. To better navigate the learners,
in brainstorming sessions that the lecturer encourages and
moderates, the lecturer divides the audience into smaller
groups for targeted research and to better understand concepts
as they progress toward a solution until one joint solution
is collectively found. As previously mentioned, the teacher
should navigate the learners using targeted questions or pro-
viding guiding hints. For instance, the students were asked
to answer several questions while each of the slides was
displayed, including: 1. In your opinion, what is considered
the challenge? 2. If you were in a similar position, how would

FIGURE 10. Teaching about technical challenges, implementation
approaches, and limitations of the proposed solar energy solution.

FIGURE 11. Offering a simple solution with a different point of view
emphasizes the importance of different perspectives in solving problems.

you solve this problem? 3. What do you think will happen
next? The remaining slides were displayed after the students’
answers were collected for the prior slides and the teacher
provided the necessary information based on the learning
objective in the lesson plan. As the slideshow is played,
the students read the conversations and are encouraged to
use their imagination and creativity to personify the story’s
characters, increasing their participation and consideration.
Moreover, at the end of each section, the teacher will ask the
students to further develop the storyline for future sections
or improve the previous slides and storyline based on their
creativity and the acquired knowledge regarding the teaching
topic. This part can be done as either individual or group
homework whatever the teacher prefers. The teacher may
check the provided answers and select the best ones to be
presented in the next section. At the start of each section,
a certain amount of time should be allocated to review the best
answers and discuss the related scientific concepts. Here the
students should be encouraged to create content and prepare
their answers based on their abilities and creativity.

B. VERIFICATION OF EFFECTIVENESS AND
ATTRACTIVENESS
One of the primary goals of teaching during a course is to
transfer the necessary knowledge to the learners successfully.
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FIGURE 12. At the end of a course full of learning, thought, and
adventure, the main character of the story looks hopefully into the future,
and the story ends with a bright image and hope for a better future.

Therefore, several exams and tests are usually designed and
taken during a course to evaluate the level of learning. In order
to investigate the effectiveness of the proposed teaching
method and to check whether there was any improvement
with respect to the previous conventional teaching methods,
here, 48 students in 4 classes of 12 people were selected as
samples. For two classes (I, and II) the conventional teaching
method was applied, while in the other two (III, and IV),
the proposed teaching method was implemented during the
course of the experiment. The final grades of these classes
were compared to see how effective is the currently proposed
storytelling teaching technique.

Moreover, it is emphasized repeatedly in the literature that
there is a strong correlation between learning efficiency and
the emotional conditions of the learners. This means that
the more learners enjoy the learning process, the more effi-
cient and successful the teaching process will be. Therefore,
the attractiveness of this teaching method was also assessed
throughout this study.

To investigate the attractiveness of the method, the feed-
back from the students (24 students in classes III and IV),
as well as the teaching experience of teacher and teacher
assistants was analyzed. Primarily, these feedback and expe-
riences were received qualitatively and analyzed based on
their keywords, to define the learning experience and the chal-
lenges regarding the implementation of this method during
the course of the experiments and future employment.

Besides primary qualitative feedback received during the
study course, to assess the effectiveness and attractiveness of
the proposed method more thoroughly, the students devel-
oped and filled out a questionnaire at the end of the course
(Table 3). Ten questions in four dimensions of the learning
experience (focusing on students’ participation, excitement,
and focus), knowledge acquisition (focusing on transfer dif-
ficulty, transfer speed, and knowledge retainment), usability
(focusing on educational field and level), and overall evalua-
tion (attractiveness and effectiveness) were designed for the
questionnaire.

FIGURE 13. Result categories: implementation and evaluation.

Descriptive answers were provided for each question using
a five-point Likert scale. The descriptive scores then corre-
spond to the following numerical perceptions: 1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 =

strongly agree.
The validity of the questionnaire has been confirmed by

experienced professors and experts. Also, the reliability of the
questionnaire has been evaluated using Cronbach’s alpha test.
A Cronbach’s alpha coefficient value of more than 0.7 for the
questionnaire approves its reliability. The statistical analysis
of the provided answers was carried out using IBM SPSS
Statistics 27 software. In the next section, the outcomes of
the discussions presented in this section will be introduced.

III. RESULTS
In this section, the results related to the two categories dis-
cussed in Section II are presented. The categorization of these
items is shown in Figure 13. The results in the implementation
section consist of two parts. Initially, the results obtained
in the class are introduced. In the subsequent step towards
expanding this approach, after implementation in the class,
further results of executing the proposed method are pre-
sented. The evaluation of the proposed method also includes
two parts. Firstly, the satisfaction of the students is discussed,
followed by the effectiveness of the method in their learning.

A. IMPLEMENTATION RESULTS
Based on the explanations in the methodology section, the
proposed teaching technique could be easily adapted for other
lesson plans with proper justifications. Here the implementa-
tion results of this technique for the case study are presented.

1) CLASS RESULTS
The class outcomes are analyzed from two perspectives:
the students’ learning experience and the teachers’ instruc-
tional experience. Each perspective highlights the advantages
and disadvantages of implementing this storytelling-based
method, providing insights that can help refine and enhance
its application in the future. This dual analysis offers a com-
prehensive understanding of the method’s impact, capturing
both student engagement and instructional effectiveness.
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TABLE 3. Prepared questionnaire for the end-of-course survey.

Considering the students’ points of view, for each slide,
the students’ answers were collected, and those solutions
were written down and navigated throughout the teaching
course. Finally, a new vision for the application of renewable
energy was given to the students upon displaying the last
slide. In this section, some examples of students’ answers to
a few questions are introduced. Although there were lots of
answers, just a few were selected and presented in Table 4.

This method implementation’s achievements can be dif-
ferent according to the type of its audience. For example,

introducing and providing basic information about renewable
energy in schools can be one of the primary target goals of
this method. Among the most prominent achievements of
this project, we can mention the establishment of a tangible
correlation between different teaching topics. For example,
in the case study carried out in the current article, the teaching
of electrical topics is related to each slide. In this way, the
teaching topics in the lesson plan can be taught by showing
each slide and by guiding the learners to consider the key-
words in the answers and discussions (Bolded in Table 2).

For example, in the first slide, the rapid discharge of the
battery due to low temperature was mentioned, so after a
group discussion among students to find different methods
of recharging the battery, this topic can be taught at more
profound levels by introducing batteries, how they work, dif-
ferent types of batteries and their lifespans. It is also possible
to check the characteristics of battery discharge in relation
to temperature. Finally, it is possible to examine the solutions
that increase the battery life according to the batterymanufac-
turing technology. Other examples that can be mentioned for
teaching the various topics of each slide are the description of
the power bank, solar panel, wind turbine, power electronic
elements required for direct or indirect use of the solar panels,
and how to connect them to the grid, types of inverters,
environmental conditions which affect the operation of solar
panels and wind turbines, biomass, dynamo, and other topics.

From the teachers’ perspective, preparing lesson plans
for each section of the storytelling-based method requires
significant time for strategy development and content cre-
ation. Additionally, the active participation of students during
implementation can lead to deviations from the planned
lessons. Therefore, teachers need to not only prepare precise
lesson plans but also skillfully guide student discussions to
align with the predefined storyline. Moreover, the instructors
must be prepared to adapt the story in response to student
feedback and participation, which can lead to deviations from
the original lesson plan. This requires adaptability, flexibility,
and quick thinking.

Furthermore, digital storytelling demands proficiency in
information technology, graphic design, and subject matter
expertise, presenting challenges for both educators and stu-
dents. The more teachers and students are comfortable with
these tools, the better the teaching and learning experience.
Same as other teaching methods, this method effectivity can
also be influenced by resource availability and institutional
support. The implementation of this method through the
course of the experiment and feedback from the teachers
emphasized the fact that access to necessary resources, such
as software and multimedia tools, may be limited. Thus,
universities need to provide adequate support and training
for instructors to implement this method successfully. This
also includes administrative backing, professional develop-
ment opportunities, and possibly adjustments to curriculum
standards.

Despite these challenges, this method offers substantial
benefits to the learners, such as engaging students, facilitating

VOLUME 12, 2024 101789



M. Afkar et al.: Sustainable Education for Sustainable Future

knowledge transfer, and increasing interest in learning—
particularly in engineering courses that involve abstract
and complex concepts. Consequently, teachers must invest
considerable time and effort initially to achieve successful
educational outcomes and experiences.

2) DEVELOPMENT RESULTS
Additionally, followingmultiple implementations throughout
the course, the method was reversed, whereby students were
tasked with creating slides on specific topics and developing
a lesson plan or presentation using the introduced methods
as homework or an exercise. For instance, considering some
of the waste left in nature, one of the groups presented their
story regarding the concepts of waste management, waste to
energy, and recycling [18].

Moreover, several other topics and themes including wide
using observation of nature in renewable energy [3], using
comic stories theme for simulating the power of a hybrid
car in MATLAB [20], the introduction of different renewable
energy resources, and hybrid vehicles as family members [5],
using images of class members to define the challenge and
behavior of PV panels [34], the snowball effect on polymer
electrolyte fuel cells [35], were also provided by using and
implementing this method. Additionally, using Virtual Real-
ity and Augmented Reality, several educational spaces and
videos were developed. This shows that the proposed method
in the current study is applicable, and its impacts on deep
learning as well as motivating students to understand the new
subjects on a deeper level by correlating their everyday life
as well as their different perspectives for learning could be
helpful.

B. ATTRACTIVENESS AND EFFECTIVENESS RESULTS
In this section, the results regarding the attractiveness and
effectiveness of the proposed method are presented. Attrac-
tiveness: Primarily, the attractiveness of the method was
evaluated on the feedback from other students. For instance,
some of the students’ feedback and comments in the class
have been collected in free format and presented as follows:

1. Usually, explaining the different methods of pro-
ducing electricity from renewable energy sources in
slides that are limited to only scientific text makes the
class boring and monotonous. But this series created an
uplifting and memorable class because it is a story and the
presence of photos.

2. This set of slides and the way of expressing the contents
in the storyline created a new idea for studying and looking
around and I think it will help me to be more creative.

3. Expressing the methods of generating electricity from
renewable energy sources, within a nature-theme story, is a
beautiful reference to the concept of environmentally friendly
development methods of electricity generation, and besides
technical aspects, it also emphasizes the ethical concepts.
4. The method is an interesting idea for learning and teach-

ing. The creation of a storyline results in lasting educational

content. Moreover, this can be boosted by adding animations
to the story.

5. The set of slides is very attractive and useful, and if the
dialogues are expressed in dubbed form, the set will be more
attractive and informative.

6. This collection and teaching method is suitable and
attractive for students, but it is not complete, and it is better
to continue the story in other environments such as ‘‘forest,
desert, and sea’’ and the methods of electricity generation in
those environments are also expressed.

7. The beautiful introduction to renewable energy con-
veyed to me the sense that these energies (as well as the learn-
ing contents) are as strong, sustainable, and everlasting as
mountains!

8. The learning experience was memorable and fun.
I wish the generator of your life keeps running and in your
path of progress, your battery never runs out of charge.

According to the primary students’ opinions, it can be
seen that the idea of this teaching method was attractive
to them, and they are satisfied with the manner in which
the contents are presented. In general, students found the
storytelling-based teaching method inspiring and engaging.
Working on this project also improved students’ creativ-
ity, and made them perceive a bigger picture regarding the
teaching topics. Additionally, students noted that the method
sparked new ideas and creativity in their work, and a few
suggestions to add other subjects to the collection as well as
to animate and dub the story have been proposed. These ideas
were mostly then followed by students themselves and com-
pleted as previously mentioned in the development results
section.

Besides the primary feedback received during the study, the
analysis results regarding the feedback from the questionnaire
in Table 3 are also presented here. First, the dataset was ana-
lyzed to check whether they were distributed normally or not.
Either the Kolmogorov-Smirnov test or the Shapiro–Wilk test
could be applied in this regard. However, it should be noted
that the Shapiro–Wilk test is more suitable for small popula-
tions or sample sizes like the current study (<50), whereas
the Kolmogorov–Smirnov test is usually utilized for large
samples (≥50). Here both tests were analyzed, and the results
are presented in Table 6. For the Kolmogorov–Smirnov test,
if the recorded data perfectly match a normal distribution,
the value of the Kolmogorov–Smirnov statistic will be 0.
Moreover, for the Shapiro-Wilk test, if the Sig. value is higher
than 0.05, the data is normal. While for Sig. the value below
0.05, the data meaningfully diverge from a normal distribu-
tion. Therefore, based on the presented results in Table 6,
the distribution is not normal. Therefore, for further analysis,
the non-parametricWilcoxon signed-rank test was performed
(Table 7).

TheWilcoxon signed-rank test deals with median analysis.
Based on the results in Table 7, it can be implied that due
to the absence of a significant error level for each question
(except questions 7 and 8), the null hypothesis is rejected,
and as a result, the received data medians are different from 3,
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TABLE 4. Some of the answers including free perceptions and scientific
points expressed by students for each slide (Figure).

TABLE 4. (Continued.) Some of the answers including free perceptions
and scientific points expressed by students for each slide (Figure).

which indicates that the students provide a meaningful opin-
ion concerning the questions. Therefore, their answers to
these questions can be assessed to check the effectiveness and
attractiveness of the proposed method. For questions 7 and 8,
since the teachers should design the lesson plan, the learners
might not clearly have the knowledge to see through the
whole course content (Q7 andQ8). Previous experiences indi-
cate that by carefully modifying and preparing the contents
and considering the framework presented in themethodology,
the proposed model can also be presented for all engineering
topics and different teaching levels, including high schol-
ars, undergraduate, and graduate students. The usability of
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TABLE 5. Summary of some of the developed answers and homework
provided by the students based on the proposed storytelling method.

this method can also be confirmed through the developed
results (presented in previous sections) which covered a wide
range of educational fields and levels. Figure 14 and Table 8

TABLE 6. Normality test analysis results for the answers received from
the learners to the questionnaire in Table 3.

TABLE 7. Hypothesis and the results of the Wilcoxon signed-rank test
analysis for the answers to the questionnaire in Table 3.

represent the analysis of the feedback received from the
questionnaires. Moreover, Cronbach’s alpha coefficient value
of 0.865 approves the reliability of the questionnaire.
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FIGURE 14. Frequency of the answers given to the questions related to
the questionnaire in Table 3.

TABLE 8. Frequency of the answers given to the questions related to the
questionnaire in Table 3.

Considering the learning experience dimension, the results
indicate that all the learners believed that the proposed
method led to more student participation (Q1). Besides,
it can be seen that most of the students confirmed that after
implementing this method during the class, they were more
excited to study the related topic further regarding the teach-
ing contents (Q2). Nevertheless, since the method relies on
discussions and brainstorming, there is always the possibility
of digressing from the main topic (Q3). Such digressions
may lead to slower knowledge transfer from the perspective
of the knowledge acquisition dimension (Q5). However, the
majority of learners considered the proposed method more
effective when considering other knowledge acquisition cri-
teria (speed and retainment). This means that the proposed
method leads the students to more easily receive (Q4) and
faster remembrance (Q6) of the teaching content. Finally,
the feedback from the learners indicated that compared to
conventional teaching methods, the proposed method is more
attractive and efficient. Table 8 also provides the mean for
each question as well as the standard deviation.

FIGURE 15. Final grades of the students in different classes.

TABLE 9. Analysis of the final grades of the students in different classes.

In order to evaluate the effectiveness of the proposed
method implementation, besides the level of satisfaction
reported by the learners, the learning level of the participants
was also evaluated by a standard exam at the end of the course
for all the classes (I, II, III, and IV). The results are presented
in Figure 15 and Table 9.

As can be seen, for the participants in classes III and IV in
which the proposed method was applied, the average grades
of the learner on the final standard exam were around 1 point
(out of 20) higher than the other classes (I and II) where
conventional teachingmethodswere applied.Moreover, com-
paring the variances and standard deviations of the grades
shows that for the classes in which the conventional method is
applied, there is a bigger gap in the level of learning between
the participants. These results indicate that throughout the
proposed method, the transfer of information and educating
procedure have been carried out more uniformly, and there is
less level difference between students.

IV. CONCLUSION
Numerous studies have been conducted over the last few
years suggesting that to improve the quality of learning,
conventional or old-fashioned teaching methods must be
reformed and, sometimes, even required to undergo extensive
changes. Furthermore, due to the fact that each student is
unique, a variety of teaching techniques must be incorporated
during teaching procedures in order to ensure the success of
the lesson.

Hence, the present study intends to introduce an improved
teaching method that is based on storytelling and aims at
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tapping into the creativity of students. The introducedmethod
was proposed to be implemented for various levels of learn-
ers, including high scholars, undergraduates, and graduates,
to teach different scientific topics.

To assess the degree of achievement and success of edu-
cational goals of the proposed method with respect to the
conventional ones, a case study implementation for teaching
renewable energy topics during a one-year course and for
48 students in 4 classes of 12 people was carried out.

Through the lesson plan preparation process, Bloom’s
Taxonomy of educational objectives as well as the affective
domains of Bloom’s taxonomy were followed to track the
trend of each student’s performance. Bloom’s technique has
been used to quantify the amount of knowledge that learners
have gained both psychologically and scientifically.

To check the effectiveness and attractiveness of the
proposed method, the feedback received within validated
and reliable (Cronbach’s alpha coefficient value of 0.865)
questionnaires from the learners were statistically ana-
lyzed. The Normality tests, including Kolmogorov-Smirnov
and Shapiro–Wilk showed a meaningful divergence from
a normal distribution. Therefore, for further analysis, the
non-parametric Wilcoxon signed-rank test was performed.

The results indicate a clear preference of students regard-
ing the implementation of the proposed method and definite
higher attractiveness (79.17%) and effectiveness (75%) in
comparison to the previous conventional teaching. Besides,
it led tomore student participation and, therefore, easy receiv-
ing, as well as longer and faster remembering of teaching
contents, while exiting learners for further follow-ups and
deeper pursuit of the related topics.

Besides the learner perspective, the final grades evaluation
of students confirms better and more uniform knowledge
transfer by applying the proposed method. Likewise, other
education criteria in Bloom’s Taxonomy in both affective and
cognitive domains can be improved by using this method.
Nevertheless, to define and prepare this method for vari-
ous courses, further preparation might be needed, and larger
group studies could be helpful to detail the challenges and
thus improve the method implementation.

In line with future works, different plans can be presented
on forests, seas, and other environments, according to the
challenges and energies present in these environments. It is
obvious that the proposed idea and methods can also be used
to introduce other topics apart from renewable energy.

Moreover, future research should address the challenges
of implementing storytelling-based teaching methods in uni-
versity courses. Key areas for exploration include developing
streamlined processes to reduce preparation time, identifying
strategies to keep student discussions aligned with the sto-
ryline, and enhancing digital proficiency for educators and
students. Studies should also examine the impact of institu-
tional support, such as resource availability and professional
development opportunities, on the successful adoption of
this method. Longitudinal studies could further assess the
long-term benefits and drawbacks, providing insights for

improving the method’s efficacy and enhancing educational
outcomes in complex fields like engineering.
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