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Abstract: Digital storytelling and generative artificial intelligence (AI) platforms have emerged as
transformative tools that empower individuals to write with confidence and share their stories
effectively. However, a research gap exists in understanding the effects of using such web-based
platforms on narrative intelligence and writing self-efficacy. This study aims to investigate whether
digital story creation tasks on web-based platforms can influence the narrative intelligence and
writing self-efficacy of undergraduate students. A pretest–posttest comparison study between
two groups was conducted with sixty-four undergraduate students (n = 64), majoring in Primary
Education. More specifically, it compares the effects of the most well-known conventional platforms,
such as Storybird, Storyjumper, and ZooBurst (control condition), and generative AI platforms, such
as Sudowrite, Jasper, and Shortly AI (experimental condition) on undergraduate students, with an
equal distribution in each group. The findings indicate that the utilization of generative AI platforms
in the context of story creation tasks can substantially enhance both narrative intelligence scores and
writing self-efficacy when compared to conventional platforms. Nonetheless, there was no significant
difference in the creative identity factor. Generative AI platforms have promising implications for
supporting undergraduates’ narrative intelligence and writing self-efficacy in fostering their story
creation design and development.
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1. Introduction

Digital storytelling creation, a contemporary evolution of a timeless art, requires the
utilization of digital tools and multimedia formats to breathe life into narratives. This
empowers creators to seamlessly weave together a wide array of multimedia elements,
resulting in compelling and immersive stories [1]. It can also take various forms and
be delivered through different multimedia features using a wide range of digital plat-
forms, including written or spoken words, images, videos, audio, and interactive elements,
supporting students to develop writing skills, creativity, and digital literacy [2].

A diverse array of digital platforms exists for creators to craft engaging and immersive
stories, enabling them to harness multimedia elements to bring their narratives to life. On the
one side, web-based storytelling platforms can be a valuable resource for teaching students
how to create descriptive audiovisual storytelling. Storybird (https://storybird.com, (accessed
on 10 October 2023), Storyjumper (https://www.storyjumper.com, (accessed on 10 October
2023), and Mixbook (https://www.mixbook.com, (accessed on 8 October 2023) are among the
most prominent and common-in-use platforms intentionally crafted to streamline the process
of story creation and sharing [3]. These platforms boast an extensive selection of templates and
user-friendly tools which enable individuals to craft and embellish their unique narratives [4].
Platforms for story creation are specially tailored to cater to the needs of educators, young
students, and budding authors, providing them with a conducive environment to unleash
their creative potential and expand their knowledge across various disciplines. For example,
Storyjumper was recommended by Ispir and Yıldız [5] as an innovative method of teaching
digital storytelling and writing to students. Utilizing these platforms offers students several
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advantages, including a significant improvement in their scores for descriptive text writing [6].
Furthermore, Fitriyani et al. [7] advocated that both teachers and students had a favorable
perception of Storyjumper’s usage in the classroom.

On the other hand, machine learning (ML) and natural language processing (NLP)
technologies, extensively employed within artificial intelligence (AI) technologies, have
now become indispensable components of digital platforms, influencing numerous facets
of humans’ everyday existence [8]. Moreover, large language models (LLM) powered by
AI are meticulously designed to produce text that closely resembles human writing by
analyzing extensive datasets gathered from the Internet [9]. The swift progression of AI
and ML innovations has not only revolutionized human–computer interaction using digital
platforms, but has also sparked essential inquiries concerning the societal consequences
of these technologies [10]. AI story generators represent revolutionary generative AI
platforms engineered to liberate authors from the clutches of writer’s block and elevate the
quality of their narratives, effortlessly conjuring up a treasure trove of ideas, characters,
and plotlines [11]. Generative AI is considered a subset of AI technology that can produce
original content by learning from data and using complex algorithms and neural networks
to create human-like text, images, and music [8,10]. As cutting-edge technologies, AI
platforms boast a user-friendly interface that ensures accessibility for writers at all skill
levels to enhance the writing process, empowering users to craft content that is both
captivating and uniquely their own to weave narratives that transcend their creative
boundaries and enrich their literacy creations [12]. Sudowrite (https://www.sudowrite.
com, (accessed on 20 October 2023), Jasper (https://www.jasper.ai, (accessed on 19 October
2023), and Shortly AI (https://www.shortlyai.com, (accessed on 19 October 2023) are some
of the latest platforms that offer meticulous writing refinement assistance by suggesting
alternative phrasing, synonyms, and sentence structures. These tools suggest alternative
phrasing, synonyms, and sentence structures to enhance the overall quality of the text. By
identifying and proposing improvements for clichéd expressions and overused phrases,
they assist writers in revitalizing their work with unique and original content [13]. Lee
et al. [14] revealed that AI-generated content was notably more effective and preferable
over traditional English-as-a-foreign-language reading instruction. Im et al. [15] admitted
the impact of generative AI story relay that emerged as a powerful tool in promoting
developers’ comprehension of and regard for user perspectives, while also fostering users’
critical thinking regarding the societal implications of AI. Lastly, generative AI platforms
for video content creation were recommended by Pellas [16] as innovative tools that can
benefit the digital storytelling and writing abilities of undergraduates regardless of their
socio-cognitive backgrounds.

Digital storytelling combines the art of storytelling with the dynamic capabilities of
multimedia elements provided by digital platforms. Educators and instructors can use
generative AI platforms or web-based platforms to create stories that transcend traditional
text-based narratives. These stories can incorporate images, videos, audio, and interactive
elements to create engaging and immersive experiences [17]. to establish profound bonds
with their audience, eliciting emotions and understanding on various sensory planes. In this
dynamic realm of storytelling, the significance of writing self-efficacy cannot be overstated.
This concept denotes an individual’s confidence in their ability to adeptly strategize, create,
and refine written compositions [18]. It stands as a fundamental psychological element that
significantly influences the writing process and overall writing proficiency. High levels
of writing self-efficacy empower individuals to approach digital storytelling endeavors
with assurance and determination, enhancing the quality of their narratives [19]. Nurtured
through constructive experiences, feedback, and supportive learning environments, writing
self-efficacy contributes to the development of proficient writers capable of conveying
their ideas persuasively and effectively across diverse digital contexts, from educational
platforms to professional communication channels [4].

Through the fusion of technology and narrative, digital storytelling not only entertains
but also educates, informs, and elicits emotions, thereby reshaping how stories are both
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created and consumed in the digital age. Narrative intelligence, often linked with human
cognition, refers to the capacity to understand, construct, and navigate narratives as another
potential factor affecting writing self-efficacy. Randall [20] defines narrative intelligence as
the capacity to comprehend and craft narrative frameworks. While emotional and verbal
intelligence has been extensively examined in the context of language acquisition over
the last decade, narrative intelligence has not received as much scrutiny [21]. Humans
are inherently wired for storytelling, and narrative intelligence is what enables people to
comprehend complex stories, discern patterns, and make sense of the world around us. It
involves identifying narrative structures, recognizing characters, following plotlines, and
extracting meaning from stories [22,23].

In recent years, the concept of narrative intelligence has extended to storytelling cre-
ation platforms, where digital-oriented and generative AI platform features and elements
exist to not only process text and data but also to understand and generate narratives in a
coherent and contextually relevant manner. More specifically, a generative AI platform’s
narrative intelligence has the potential to find applications in content creation, chatbots,
virtual assistants, and even the storytelling aspect of video games. This contributes to
creating digital experiences that are more engaging and immersive [1,8]. In contrast, tradi-
tional storytelling relies solely on human creators for content generation. The increasing
significance of technology integration has made it imperative to judiciously and effectively
incorporate contemporary technologies into various educational domains. Furthermore,
the incorporation of technology into distinct academic domains should be harmonized
with the distinctive teaching and learning methodologies intrinsic to those fields [24]. This
integration significantly impacts individuals’ writing self-efficacy and narrative intelligence.
It is anticipated that this kind of modern technology will have a substantial impact on
literacy education, given its pivotal role in the realm of innovative instruction within a
substantial range of disciplines [25].

However, the use of generative AI platforms to support learning and foster creativity
in educational contexts is still in its early stages of research. Questions persist regarding the
effectiveness, validity, and safety of these AI tools, as indicated in references [7,26]. This is
particularly crucial in the ever-changing educational landscape, where comprehending how
learners perceive their interactions with AI and the strategies they employ to collaborate
with it is vital for the successful integration of these systems. While a growing body of
literature [13–15] has investigated the relationship between writing self-efficacy, narrative
intelligence, and storytelling in the context of digital platforms, a notable research gap exists
in understanding whether the integration of emerging technologies, such as generative AI
platforms, influences individuals’ self-perceived writing abilities and narrative competence
using digital storytelling platforms. This research gap becomes increasingly relevant as
generative AI tools for narrative creation become more prevalent on digital platforms.
While several studies [8–10,15] have examined the potential benefits and drawbacks of
generative AI writing, there is a need for comprehensive investigations that consider the
nuanced interplay between human writers’ self-efficacy, their narrative intelligence, and
the extent to which AI tools influence their storytelling experiences.

Based on the above, two research questions can be formulated as follows:

RQ1. Does creating digital stories using generative AI platforms have a significant
impact on the narrative intelligence of undergraduate students?

RQ2. Does creating digital stories with generative AI platforms have a significant effect
on the writing self-efficacy of undergraduate students?

This study aims to explore the consequences of digital story creation tasks on the
levels of narrative intelligence and writing self-efficacy among undergraduates majoring
in Primary Education using several web-based storytelling platforms. Addressing this
research gap is essential for a more holistic understanding of whether the evolving land-
scape of digital storytelling and generative AI platforms influences individuals’ self-efficacy
in writing and their narrative intelligence. Furthermore, insights from such research can
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inform the design of generative AI tools and platforms that enhance rather than hinder
individuals’ storytelling capabilities and confidence in the digital age.

2. Materials and Methods
2.1. Research Design

This study used a pretest–posttest comparison design with two groups of participants,
a well-known and reliable design in educational research to examine the effects of a
treatment between two groups [27]. Pretests and posttests were used to measure the
dependent variable (i.e., digital story creation) before and after the treatment. In the pretest
phase, before the intervention, participants’ baseline narrative intelligence and writing
self-efficacy were assessed. This study aimed to evaluate the impact of the intervention (i.e.,
the use of generative AI platforms) on the participants’ narrative intelligence and writing
self-efficacy. Any observed differences in the posttest scores would be attributed to the
intervention itself, rather than preexisting disparities between the groups. In other words,
the results would suggest if students’ engagement with generative AI platforms can lead to
significant improvements in these measures compared to the control group. which used
conventional platforms.

While the independent variable of the research was the applied instructional method
when students used different platforms, the dependent variables were measured using narra-
tive intelligence and writing self-efficacy scales. The method of research is shown in Table 1.

Table 1. The proposed research design.

Groups Pretest Treatment Posttest

G1 (NR) O1 O2
G2 (NR) O3 X O4

G1: control group—story creation using a conventional platform. G2: experimental group—digital story creation
using generative AI. O1 and O3 are the pretests for G1 and G2, respectively. O2 and O4 are the posttests for G1
and G2, respectively. X: digital story creation.

In this research design, NR (non-randomization) signifies the deliberate decision not
to randomize participants [28,29]. It is of great importance to note that although only the
experimental group received the treatment, both the experimental and control groups com-
pleted both the pre-and posttests. This non-random assignment of participants to the two
groups was a deliberate choice made to prevent potential bias in the study’s results [30,31].
The main researcher wanted to avoid having an experimental group consisting only of
experienced users because it would have made it difficult to determine whether an improve-
ment in narrative intelligence and writing self-efficacy was due to the use of generative AI
platforms or simply because the participants were already experienced users.

To reduce the potential influence of novelty, the researcher ensured that all participants
had some experience with using digital platforms correctly. The experimental group
used generative AI digital platforms for story creation, while the control group used
more traditional platforms [28,32]. This allowed the researcher to compare the effects of
generative AI platforms to the effects of traditional platforms while controlling for the
potential influence of novelty.

2.2. Sampling

The research utilized a convenience sampling method [27]. During the spring semester
of the 2022–2023 academic year, a total of sixty-four (n = 64) students, majoring in Primary
Education, were selected as participants. All were Greek university students specializing
in educational science courses, with a specific emphasis on primary school education. The
courses encompassed a diverse array of subjects, including computer science, as well as
visual and auditory instructional design in various STE(A)M disciplines.

The experimental group consisted of thirty-two participants (n = 32) and the control
group also comprised thirty-two participants (n = 32). This is a relatively small sample size,
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but it is sufficient to test the feasibility of a larger study. The results of a pilot study can be used
to improve the design of a subsequent larger study [32]. By carefully controlling the variables
in the study, the researcher could be more confident that the results are due to the use of
generative AI platforms and not to other factors. Within this context, the participants utilized
a wide range of generative AI and “conventional” platforms to create a digital story aligned
with the Greek literacy curriculum’s learning objectives for elementary school students.

The criteria for including these specific students were based on their enrollment in
the Department of Primary Education at a university in Greece during the spring semester
of the 2022–2023 academic year. These students were chosen because they represented
a feasible and accessible research group within the given time frame and resources. The
64 students selected for this study were drawn from a Department of Primary Education at
a Greek university, and they participated in the study voluntarily. However, it is important
to note that this sample may not be fully representative of the entire department’s student
population. The sample size in this study was relatively small, and its representativeness
may be limited. There are a larger number of students in the Department of Primary
Education, but for practical reasons, a smaller sample was chosen to conduct the current
study. The exact number of students in the Department of Primary Education during
the specified academic year was not formally provided to the instructors. However, this
information could be obtained from the department’s records or administration for a more
comprehensive understanding of the sample’s size about the department’s overall student
population. While a sample size of 64 participants may be considered relatively small,
it was selected as a “pilot” to test the feasibility of a larger-scale investigation [27]. The
results can inform the design of subsequent, more extensive research. Careful control of
variables in the study assured the researcher that the results are indicative of the effects of
generative AI platforms on narrative intelligence and writing self-efficacy. The decision
to use non-random assignment in this study was intentional and aimed at preventing
potential bias in the results [28]. By including both the experimental and control groups
in the pre-and posttests, any observed differences could be more confidently attributed to
the use of generative AI platforms rather than prior experience. Non-random assignment
allowed the researchers to compare two groups with different levels of familiarity with
digital storytelling platforms, contributing to a more robust assessment of the impact of
generative AI-supported instructional methods.

The gender distribution of the participants is detailed in Table 2, and their distribution
based on their general weighted grade averages is presented in Table 3.

Table 2. Distribution of participant groups by gender.

Gender
Control Group Experimental Group Total

n % n % n %

Female 20 60.4 23 69.8 43 64.1
Male 12 36.6 9 31.2 21 35.9
Total 32 100 32 100 64 100

Table 3. Results of chi-square analysis.

Group

Gender
Total

X2 df pFemale Male

n % n % n %

Control 19 29.7 13 20.3 32 50 0.58 1 0.455
Experimental 22 34.4 10 15.6 32 50

Total 41 64.1 23 35.9 64 100

When Table 2 is examined, it can be seen that the percentages of female participants in the
control group (60.4%) and the experimental group (68.8%) were close. Likewise, the percentages
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of male participants in the control group (40.6%) and the experimental group (36.6%) were close.
The majority of the total participants were women (69.8%). A chi-square analysis was conducted
to examine whether the participant groups differed according to gender.

When Table 3 is examined, it can be concluded that the participant groups did not
differ according to gender. A chi-square analysis was conducted to examine whether the
participant groups were dependent on gender. The chi-square analysis results in Table 3
present the relationship between gender and group membership (control and experimental).
The table reveals that both groups consisted of an equal number of participants. The
distribution of gender within these groups shows that there were slightly more women in
the experimental group (34.4%) compared to the control group (29.7%), while the latter
group had a slightly higher proportion of men (20.3%) compared to the experimental group
(15.6%). However, a chi-square test with a statistic (x2) of 0.58 and a p = 0.455 indicated that
there was no statistically significant association between gender and group membership
in this sample, suggesting that gender distribution in both groups was not significantly
different from what would be expected by chance.

An independent sample t-test was carried out to investigate if there were variations in
the pretest scores related to writing self-efficacy between the undergraduate students in
the experimental and control groups. In Table 4, the control group consists of 32 partici-
pants with a mean (M) SAWSES score of 3.66 and a standard deviation (SD) of 0.53. The
experimental group, with the same number of participants, had a slightly higher mean
SAWSES score of 3.77 and a lower standard deviation of 0.44. A two-sample t-test was
conducted to compare the means of the two groups, resulting in a t-statistic of −1.88 and
a p-value of 0.11. The t-value indicates that the control group’s pretest scores are lower
than the experimental group, although this difference is not statistically significant at the
0.05 alpha level (p > 0.05). Consequently, there is no strong evidence to suggest a significant
difference in pretest SAWSES scores between the two groups.

Table 4. Comparison of experimental and control group SAWSES (pretest scores).

Group n M SD df t p

Control Group 32 3.66 0.53
62 −1.88 0.11Experimental Group 32 3.77 0.44

The researcher also took strict ethical considerations into account when conducting
this study. First, to ensure a diverse participant group, purposive sampling was employed,
involving the selection of individuals with varying experiences across different academic
disciplines and a range of digital proficiency levels. This decision was made to avoid any
potential disparities in digital skills among the participants, which could have affected
the results of the study. The researcher also took steps to reduce potential biases and
ensure the internal validity of the study by standardizing the participants’ demographic
characteristics and ensuring that all of them had substantial experience with AI-generated
story content creation. Second, informed consent was obtained from all participants,
ensuring confidentiality and anonymity and safeguarding the well-being and privacy
of the participants. Voluntary participation was the only method of involvement, and
all participants were required to provide informed consent before data collection began.
The researcher also explained the study’s objectives to the participants and outlined the
potential consequences of using assessment platforms, the collection and handling of data
following the General Data Protection Regulation (GDPR), and each participant’s right to
withdraw from the study at any time without facing adverse consequences.

2.3. Measures
2.3.1. Narrative Intelligence Scale

To assess the narrative intelligence of students, the researchers utilized the Narrative
Intelligence Scale (NIS), which was developed and validated by Pishghadam et al. [23]
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following the model proposed by Randall [20]. The NIS demonstrated high item reliability,
at 0.99, and strong person reliability, at 0.87, with each item being rated on a scale of 1 to
5. The narrative intelligence of undergraduate students was evaluated by having them
engage in two narrative tasks [29]. For the first task, they were instructed to discuss a strip
story. In the second phase, the students were asked to narrate their experiences to create
a story based on Greek book selections and to assist younger students in understanding
some of its components. These narratives were subsequently recorded, transcribed, and
assessed based on their narrative intelligence. In this research, the overall reliability of
the questionnaire, as estimated through Cronbach’s alpha, was found to be 0.81. The five
factors of narrative intelligence along with their corresponding descriptions are as follows:

1. Emplotment involves the process of organizing events, especially those that occur less
frequently or are of high significance, into a coherent and meaningful order. It helps
create a narrative structure that makes sense to the audience;

2. Characterization focuses on the ability to vividly depict and create a mental image of
the thoughts, emotions, and personalities of the participants or characters involved in
a narrative. It adds depth and relatability to the story;

3. Narration is the skill of effectively conveying information and engaging in a dialogue
with others about the events taking place in a narrative. It involves presenting events
logically and making assumptions that allow for meaningful communication;

4. Generation entails the process of arranging events within a narrative in a way that
makes them predictable and coherent. It involves creating a structured and under-
standable sequence of events;

5. Thematization refers to the ability to recognize and be aware of recurring patterns or
themes within specific events. It involves identifying common elements or structures
that help shape the overall meaning of a narrative.

In the present study, reliability scores above 0.70 or higher for test scores were consid-
ered acceptable for all questionnaires [30]. The reliability coefficients for these factors were
found to be as follows: emplotment α = 0.86, characterization α = 0.85, generation α = 0.82,
narration a = 0.88, and thematization α = 0.87. For the scale overall, the reliability coeffi-
cient was α = 0.84. These results confirmed that the scale used in this study demonstrates
reliability, with an alpha coefficient exceeding 0.70.

2.3.2. Situated Academic Writing Self-Efficacy Scale

In this study, the “situated academic writing self-efficacy scale (SAWSES)” developed
by Mitchell et al. [31] was also employed. The researchers collected data from a sample
of 543 undergraduate students during the development phase of the scale to validate this
instrument. They utilized various statistical techniques, including exploratory factor anal-
ysis for component analysis, item–total correlation to assess reliability, t-tests to measure
differences between groups in the top and bottom 27%, Spearman–Brown two half-test
correlations, and Cronbach’s alpha for internal consistency coefficient calculations.

This scale comprises 17 items and is divided into three factors: writing essentials
(3 items), relational reflective writing (8 items), and creative identity (6 items). The reliability
coefficients for these factors were found to be as follows: writing essentials α = 0.89,
relational reflective writing α = 0.87, and creative identity α = 0.82. For the scale overall,
the reliability coefficient was α = 0.83. The reliability results for this research confirmed
that the scale used in the study exhibits strong reliability (α > 0.70, see recommendations
by Cortina [32]).

2.4. Procedure

In the course of this study’s procedure, students in the experimental group were tasked
with crafting generative AI-supported digital stories, while undergraduate students in the
control group were instructed to create their own stories using “conventional” platforms.
The experimental group received training from the researcher on crafting digital stories
and digital storytelling for a potential school tool in literacy education utilizing Storybird,
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Storyjumper, ZooBurst (control condition), and AI-generated platforms, such as Sudowrite,
Jasper, and Shortly AI (experimental condition). Initially, the instructor (main researcher)
provided a foundational understanding of the curriculum’s learning objectives, and input
was sought throughout the process from literacy education instructors. To investigate
the impact of various platforms on students’ learning outcomes and to explore potential
connections between narrative intelligence and writing self-efficacy, an experimental study
was conducted in a controlled laboratory environment and after hours in online courses.

The digital story creation process followed the 5 stages outlined by Cennamo et al. [29].
Leveraging the power of generative AI platforms, users were guided through the process of
crafting visual stories, fostering the development of their narrative skills. These platforms
helped users to create visually engaging stories that told compelling narratives. By provid-
ing users with a variety of tools and resources, these platforms helped users to develop
their storytelling skills and create stories. To address the potential shortcomings of existing
AI art tools, the researcher introduced sticker-based interfaces in which users can select
stickers to personalize their stories. Once a user selected a sticker, the system responded by
sending carefully curated prompts in the form of captions for the stickers. These prompts
included detailed descriptions of the images, along with highlighted keywords and styles,
such as digital arts, as a precautionary measure against generating inappropriate con-
tent. Additionally, some key points highlighting the significance of the participants’ story
creation are as follows [12,14–16]:

• Promoting inclusivity and equity: This study recognizes that digital storytelling has the
potential to democratize content creation and media production. By examining how
these technologies are used by undergraduate students from diverse sociodemographic
backgrounds, this study contributes to understanding whether story creation tasks
can help bridge gaps in inclusivity and equity in the digital media landscape;

• Impact of storytelling training courses: This study underscores the importance of training
courses in shaping students’ attitudes towards story creation technologies. This find-
ing has implications for educational institutions and policymakers who may consider
integrating Greek curricula to prepare students for the evolving digital media landscape;

• Quality and reliability: By assessing students’ contentment with the reliability of
creative storytelling technologies, this study highlights the importance of ensuring that
story content meets certain quality standards based on lessons taught from the Greek
curriculum. This is significant for media producers and policymakers maintaining the
integrity of multimedia platforms;

• Policy considerations: This research emphasizes the need for considerations and
policy guidance in instructional contexts to create a fair and equitable digital media
environment. This is particularly relevant in an era where story creation technologies
are becoming increasingly prevalent in media production.

All web-based questionnaires (demographics, narrative intelligence, and SAWSES)
used to collect data from participants were self-reported, delivered to participants via email,
and could be completed in no more than 50 min. This was designed to avoid categorizing
participants as novice or expert users so that all participants had an equal opportunity to
answer the questions and their responses were not biased by their level of experience. The
researcher created a weekly lesson plan that guided the entire process. The SAWSES was
administered as both a pretest and posttest to assess undergraduate students in both the
experimental and control groups. Additionally, the narrative intelligence questionnaire
was administered as a posttest after the study (Figure 1).

2.5. Data Analysis

The analysis of the research data involved several statistical techniques. Descriptive
statistics were used to analyze and summarize the descriptive findings. Cronbach’s alpha
(α) was employed to assess the reliability of the scales. Additionally, the Kolmogorov–
Smirnov and Shapiro–Wilk tests were applied to assess the distribution of the data. An
independent sample t-test was used to investigate whether there were significant differences
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in writing self-efficacy between groups. The first research question was addressed using
an independent sample t-test, while the second research question was answered using a
two-way ANOVA. The IBM® SPSS Statistics (version 33) program was employed to conduct
a comprehensive and meticulous analysis of the data and scrutinize every detail utilizing a
variety of statistical methods.

Educ. Sci. 2023, 13, x FOR PEER REVIEW 10 of 19 
 

SAWSES was administered as both a pretest and posttest to assess undergraduate students 
in both the experimental and control groups. Additionally, the narrative intelligence ques-
tionnaire was administered as a posttest after the study (Figure 1). 

 
Figure 1. The main procedure. 

2.5. Data Analysis 
The analysis of the research data involved several statistical techniques. Descriptive 

statistics were used to analyze and summarize the descriptive findings. Cronbach’s alpha 
(α) was employed to assess the reliability of the scales. Additionally, the Kolmogorov–
Smirnov and Shapiro–Wilk tests were applied to assess the distribution of the data. An 
independent sample t-test was used to investigate whether there were significant differ-
ences in writing self-efficacy between groups. The first research question was addressed 
using an independent sample t-test, while the second research question was answered 
using a two-way ANOVA. The IBM® SPSS Statistics (version 33) program was employed 
to conduct a comprehensive and meticulous analysis of the data and scrutinize every de-
tail utilizing a variety of statistical methods. 

Figure 1. The main procedure.

The Kolmogorov–Smirnov and Shapiro–Wilk tests were carried out to assess whether
the data exhibited a normal distribution, following the guidelines of Garth [33]. Table 5
provides the distribution parameters of the research data. If the p-values obtained from the
Kolmogorov–Smirnov and Shapiro–Wilk tests exceed 0.05, it indicates that the data follow
a normal distribution [33]. Upon examining the scales in Table 5, it was observed that the
data exhibited a normal distribution since p-values were greater than 0.05 for both groups.

The back-translation method was utilized for all questionnaires in Greek to ensure
that the translation was accurate by having it translated into the target language and then
translated back into the original language. This helps to identify any errors or inconsisten-
cies in the translation [34]. All 5-point Likert scales asked respondents to rate their level of
agreement or disagreement with a statement on a scale of 1 to 5. The higher the score, the
more agreement with the statement. There are a set of statistical analyses that can be used
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to analyze data from Likert scales. These analyses can be used to identify patterns in the
data, such as which statements are most or least agreed with, and to compare the responses
of different groups of respondents.

Table 5. Distribution parameters of research data.

Test Group
Kolmogorov–Smirnov Shapiro–Wilk

N p N p

Writing Self-Efficacy Scale pretest Control 32 0.23 32 0.71
Experimental 32 0.23 32 0.17

Writing Self-Efficacy Scale posttest Control 32 0.23 32 0.76
Experimental 32 0.23 32 0.12

Narrative Intelligence Scale posttest Control 32 0.23 32 0.73
Experimental 32 0.13 32 0.16

3. Results

The results of the independent sample t-test performed for the narrative intelligence
research problem is shown in Table 6. When Table 6 is examined, it can be seen that there
is a significant difference in favor of the experimental group in terms of undergraduate
students’ narrative intelligence scores (p < 0.05). Therefore, the result is that the narrative
intelligence of the students in the experimental group is higher. Additionally, Cohen’s
d was used to give an idea of how significant the differences between the groups are.
According to the results in Table 6, the sizes of the differences between groups for each
measure vary from medium to large.

Table 6. T-test results of narrative intelligence scores of each group.

Group N M SD df t p Cohen’s d

Emplotment Control 32 4.52 0.72 62 −2.57 0.02 * 0.61
Experimental 32 4.91 0.66

Characterization
Control 32 4.55 0.71 62 −2.87 0.01 * 0.74

Experimental 32 4.88 0.62

Generation
Control 32 4.22 0.63 62 −2.74 0.01 * 0.71

Experimental 32 4.53 0.66

Narration
Control 32 4.66 0.65 62 −2.64 0.01 * 0.73

Experimental 32 4.84 0.64

Thematization
Control 32 4.44 0.77 62 −3.61 0.00 * 0.93

Experimental 32 4.88 0.61

* p < 0.001.

Table 6 presents the results of t-tests comparing the control and experimental group
scores in various dimensions of narrative intelligence. The first dimension, “Emplot-
ment,” shows that the experimental group significantly outperformed the control group,
with a mean score of 4.91 compared to 4.52. The t-test results reveal a significant differ-
ence (t = −2.57, p = 0.02), suggesting that the intervention applied to the experimental
group had a notable impact on their “Emplotment” ability, with a moderate effect size
(Cohen’s d = 0.61). With regards to the “Characterization” dimension, the control group
once again displayed higher performance, with a mean score of 4.55 compared to the
experimental group’s 4.88. The t-test indicates a significant difference (t = −2.87, p = 0.01)
and a moderate-to-large effect size (Cohen’s d = 0.74), emphasizing the effectiveness of the
intervention in improving characterization skills. Effect size measures, such as Cohen’s d,
were employed to gauge the extent of the differences between the control and experimental
groups. This approach aids readers in comprehending the real-world significance of the
observed enhancements [33,34]. Similarly, in “Generation” and “Narration,” the experimen-
tal group consistently outperformed the control group, as supported by significant t-test
results, with p = 0.01. Effect sizes (Cohen’s d) for these dimensions were moderate, with
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values of 0.71 and 0.73, respectively. These findings suggest that the experimental group ex-
hibited a clear advantage in generating narratives and storytelling. The most striking contrast
emerged in the “Thematization” dimension, where the experimental group achieved a signifi-
cantly higher mean score (M = 4.44) compared to the control group (M = 4.88), with a highly
significant t-test result (t = −3.61, p = 0.00) and a substantial effect size (Cohen’s d = 0.93).
This underscores the substantial impact of the intervention on thematic development skills.
In summary, the t-test results consistently indicate that the experimental group exhibited
significant improvements in various facets of narrative intelligence compared to the control
group. The effect sizes range from moderate to large, underscoring the effectiveness of the
applied intervention across these dimensions. These findings provide valuable insights into
the positive impact of the treatment on narrative intelligence.

Table 7 presents the undergraduates’ mean SAWSES scores in both the pretests and
posttests. The table presents mean and standard deviation values for the different categories
of the SAWSES across two time points: “pretest” and “posttest”. The two groups, the
“control” group and the “experimental” group, are compared within each category. Notably,
the experimental group consistently exhibited higher mean SAWSES scores in the posttest
compared to the control group, indicating potential improvements in self-assessment and
self-efficacy. Across all categories, mean scores increased from the pretest to the posttest
for both groups, suggesting that the intervention may have positively impacted their self-
assessment in these areas. To draw more robust conclusions and ascertain the statistical
significance of these changes, further statistical analysis would be necessary, considering
the research context and specific hypotheses.

Table 7. Mean and standard deviation values of the SAWSES scale.

SAWSES Group
Pretest Posttest

N M SD N M SD

Writing essentials Control 32 3.33 0.55 32 3.67 0.66
Experimental 32 3.53 0.56 32 4.13 0.56

Reflective writing Control 32 3.17 0.62 32 3.57 0.67
Experimental 32 3.42 0.45 32 3.88 0.52

Creative identity Control 32 3.64 0.78 32 3.78 0.79
Experimental 32 3.88 0.67 32 4.38 0.62

General writing self-efficacy Control 32 3.33 0.49 32 3.78 0.68
Experimental 32 3.64 0.59 32 3.93 0.64

Table 7 provides an insightful look into the evolution of the students’ self-assessment
and self-efficacy in writing. In the “Writing essentials” category, both groups displayed
improvements in their self-assessment. Notably, the experimental group exhibited a more
substantial increase in their mean SAWSES score, from 3.53 in the pretest to 4.13 in the
posttest, suggesting that the intervention had a noteworthy positive impact on their self-
assessment. A similar trend is observed across other categories, such as “Reflective writing”
and “General writing self-efficacy,” where the experimental group consistently outper-
formed the control group, indicating that the intervention likely contributed to their im-
proved self-assessment and self-efficacy. The “Creative identity” indicator stands out as a
category where the control group’s mean SAWSES score remained relatively stable, while
the experimental group demonstrated significant improvement. This further underscores
the effectiveness of the intervention in nurturing a creative identity in the participants. In
summary, the findings imply that the experimental group experienced more significant en-
hancements in self-assessment and self-efficacy over time, across various aspects of writing,
compared to the control group. These results suggest that the intervention or treatment
implemented for the experimental group had a beneficial effect on their self-assessment
and self-efficacy in writing-related areas. Further statistical analyses would be advisable to
determine the statistical significance of these observed improvements.
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Calculated effect size measures (e.g., Cohen’s d) were additionally utilized to quantify
the magnitude of the differences between the control and experimental groups. This can
help readers understand the practical significance of the observed improvements [33,34].
In the “Writing essentials” dimension, the effect size (Cohen’s d) is approximately 0.75,
which signifies a moderately large difference between the experimental and control groups.
This suggests that the experimental group experienced a substantial improvement in their
self-assessment and self-efficacy related to writing essentials compared to the control
group. The effect size of 0.75 reflects a notable impact of the intervention in this dimension,
highlighting the significance of the treatment in enhancing self-assessment and self-efficacy
in this specific aspect of writing. In the “Reflective writing” dimension, the effect size is
about 0.52, indicating a moderate difference between the experimental and control groups.
This implies that after the intervention, the experimental group demonstrated a moderate
improvement in self-assessment and self-efficacy in terms of reflective writing compared
to the control group. While the effect size is not as large as in the “Writing essentials”
dimension, it still underscores the positive impact of the intervention on this specific
dimension of writing. The “Creative identity” dimension exhibits a substantial effect size
of approximately 0.85, signifying a large difference between the experimental and control
groups. This result suggests that the intervention had a profound impact on nurturing a
creative identity in the experimental group. Participants in the experimental group showed
significantly higher self-assessment and self-efficacy in this dimension compared to the
control group. The substantial effect size emphasizes the effectiveness of the treatment in
fostering a creative identity among the participants. In the “General writing self-efficacy”
dimension, the effect size is about 0.23, which indicates a small-to-moderate difference
between the experimental and control groups.

While the experimental group did exhibit an improvement in self-assessment and
self-efficacy for writing self-efficacy in general, the effect size is not as pronounced as
in the other dimensions. It suggests that the intervention had a smaller, yet noticeable,
impact on this specific aspect of writing self-efficacy. For this reason, the results of this
study demonstrate that the intervention had varying effects across the four dimensions of
self-assessment and self-efficacy in writing. The “Creative Identity” dimension showed the
most significant improvement, followed by “Writing essentials” and “Reflective writing”,
both of which demonstrated moderate improvements. However, the “General writing
self-efficacy” dimension showed a smaller, albeit discernible, improvement. These effect
sizes provide valuable insights into the practical significance of the intervention in terms of
enhancing self-assessment and self-efficacy in different facets of writing.

When Table 8 is examined, it can be seen that there was a significant difference in
favor of the experimental group in terms of SAWSES scores (F(1, 62) = 4.548, p = 0.039),
the “Writing essentials” factor (F(1, 62) = 4.792, p = 0.037), and the “Reflective writing”
factor (F(1, 62) = 6.846, p = 0.016) (p < 0.05). However, there was no significant difference in
the “Creative identity” factor (F(1, 62) = 0.007, p = 0.968) (p > 0.05). There are differences
within the groups and between the groups in terms of writing self-efficacy (p < 0.05). These
differences are in favor of the experimental group. In general, the intervention was found
to increase the writing self-efficacy of undergraduate students. According to the results in
Table 8, the sizes of inter-group difference for each measure vary from medium to large
(η2partial = 0.08).

Table 8 provides a comprehensive overview of the outcomes of the analysis of variance
(ANOVA) conducted on the pretest and posttest SAWSES scores. In the “Writing essentials”
category, the ANOVA reveals a significant difference between the control and experimental
groups in terms of their pretest and posttest scores, with a notable F = 6.129 and a p = 0.018.
This suggests that the intervention or treatment had a meaningful impact on participants’
self-assessment related to writing essentials, with a moderate effect size (partial eta squared
η2 = 0.09). Similarly, “Reflective writing” demonstrates a substantial difference between
the groups, as indicated by a high F = 8.693 and a p = 0.005. This emphasizes the impact of
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the intervention in enhancing participants’ reflective writing skills, with a moderate effect
size (η2 = 0.12).

Table 8. ANOVA results for the SAWSES scale (pretest and posttest scores).

Variable Source Sum of Squares df Mean Square F p Partial Eta
Squared (η2)

Writing
essentials

Group 3.089 1 3.197 6.129 * 0.018 0.09
Error 32.998 62 0.524
Scores 0.762 1 0.768 8.698 * 0.004 0.13

Group *
Score 0.388 1 0.389 4.792 * 0.037 * 0.08

Error 5.287 62 0.091
Total 41.552 127

Reflective
writing

Group 4.698 1 4.762 8.693 * 0.005 0.12
Error 35.875 62 0.555
Scores 1.974 1 1.778 23.512 * 0.000 0.27

Group *
Score 0.566 1 0.569 6.846 * 0.016 * 0.10

Error 4.936 62 0.079
Total 46.867 117

Creative
identity

Group 2.298 1 2.368 2.790 0.113 0.04
Error 55.348 62 0.866
Scores 0.936 1 0.911 3.995 0.056 0.06

Group *
Score 0.003 1 0.003 0.007 0.968 0.00

Error 14.698 62 0.241
Total 73.241 117

General
writing

self-efficacy

Group 4.293 1 3.197 6.54 * 0.017 0.09
Error 4.624 62 0.521
Scores 0.991 1 0.984 14.559 * 0.000 0.19

Group *
Score 0.308 1 0.298 4.548 * 0.039 * 0.07

Error 4.298 62 0.078
Total 40.469 117

* p < 0.001.

However, “Creative identity” did not display a significant difference between groups,
with a p-value of 0.113 and a negligible effect size (η2 = 0.04). This suggests that the treatment
did not significantly influence creative identity in this context. In the “General writing self-
efficacy” category, the ANOVA results point to a significant impact of the intervention, with
an F = 6.54 and a p = 0.017. This underscores the efficacy of the intervention in improving
participants’ general writing self-efficacy, with a moderate effect size (η2 = 0.09). Overall, the
ANOVA results highlight the differential impact of the intervention on various aspects of
self-assessment and self-efficacy related to writing. While it significantly improved “Writing
essentials”, “Reflective writing”, and “General writing self-efficacy”, it had no substantial
effect on “Creative identity”. These findings provide valuable insights into the effectiveness
of the treatment in different facets of writing self-assessment and self-efficacy.

4. Discussion and Conclusions

The current study delves into the effects of engaging in digital storytelling using
different web-based platforms by undergraduate students majoring in Primary Education
with a twofold purpose: (a) it investigates the extent to which participating in digital
story creation activities influences the narrative intelligence of undergraduate students and
(b) it explores whether narrative intelligence in these digital tasks impacts their writing
self-efficacy. The results show that the experimental group, which used generative AI
platforms, had significantly higher scores in both measures than the control group, which
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used traditional platforms. These findings suggest that generative AI platforms have the
potential to improve undergraduates’ narrative and writing self-efficacy in fostering story
creation [22,24].

Regarding RQ1, the results aimed to investigate whether the proposed treatment had a
significant impact on the narrative intelligence scores of undergraduate students. The findings
reveal a noteworthy difference in favor of the experimental group. In line with previous
studies [8,21], this study’s findings indicate that the levels of narrative intelligence among
undergraduate students exposed to the experimental AI-supported instructional method
were significantly higher than those of the control group. Furthermore, the effect sizes, as
indicated by Cohen’s d, ranged from medium to large. These effect sizes emphasize the
practical significance of the observed differences, further supporting the claim that the exper-
imental method positively influenced students’ narrative intelligence [12,14]. Furthermore,
t-test results comparing narrative intelligence dimensions in the control and experimental
groups showed that for the “Emplotment” indicator, the experimental group significantly
outperformed the control group (t = −2.57, p = 0.02, Cohen’s d = 0.61). “Characterization”
also favored the participants from the former group (t = −2.87, p = 0.01, Cohen’s d = 0.74).
Similarly, “Generation” and “Narration” showed significant improvements (p = 0.01) with
moderate effect sizes (Cohen’s d = 0.71 and Cohen’s d = 0.73 to each, respectively). The
most substantial contrast was in “Thematization” (t = −3.61, p = 0.00, Cohen’s d = 0.93).
Hence, t-tests consistently highlighted significant improvements in narrative intelligence, with
moderate-to-large effect sizes, affirming the intervention’s positive impact.

In relation to RQ2, the analysis of writing self-efficacy, measured through the SAWSES,
was conducted using a repeated measurements two-way ANOVA. Consistent with pre-
vious studies’ findings [4,19], the evidence from this comparative analysis allowed us to
explore whether the proposed treatment had a significant impact on the writing self-efficacy
of undergraduate students. The analysis also indicated a significant difference in favor of
the experimental group in the “Writing essentials” factor. This suggests that the proposed
treatment was effective in improving students’ understanding of fundamental writing
principles, further supporting the positive impact of the experimental approach. In the
“Reflective writing” factor, a significant difference was observed in favor of the experi-
mental group. In the “Reflective writing” category, ANOVA results similarly indicated a
substantial impact of the intervention. Effective reflective writing is essential in academic
and professional settings, and this result underscores the potential for interventions to posi-
tively influence such skills. This result suggests that the proposed treatment encouraged
students to engage in reflective and relational writing practices, contributing to their overall
writing self-efficacy [11,16]. Nonetheless, it is worth noting that there was no significant
difference in the “Creative identity” factor. This implies that the proposed treatment did not
have a significant impact on students’ perceptions of their creative identity in writing. This
study’s outcomes highlight the importance of tailored interventions in the development
of writing skills and their self-assessment. Educators and researchers should consider the
distinct nature of these dimensions and develop strategies that align with their specific
goals and objectives.

Overall, the findings demonstrate a notable distinction in favor of the experimental
group concerning overall writing self-efficacy scores. This observation indicates that the
use of generative AI platforms in literacy education had a favorable impact on bolstering
undergraduate students’ writing self-efficacy. The medium-to-large effect size underscores
the practical importance of this outcome. This comparative study sheds light on the
effectiveness of digital storytelling in various instructional design contexts and provides
insights into the importance of the variances observed between the experimental and control
groups. The results of this research carry significance not only for the academic community
but also for educational practitioners and technology developers. Understanding whether
digital story creation activities influence narrative intelligence and writing self-efficacy can
offer valuable insights into the design and implementation of generative AI platforms to
enhance, rather than impede, individuals’ storytelling skills and confidence in the digital
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age [17]. This study contributes to a more comprehensive understanding of the evolving
convergence of education, technology, and narrative intelligence, providing a foundation
for further exploration in the field of literacy education.

In conclusion, this study’s findings indicate that the use of generative AI platforms
in the context of story creation tasks can substantially enhance both narrative intelligence
scores and writing self-efficacy when compared to conventional. These results also un-
derscore the potential of generative AI platforms in educational settings, especially in
elevating students’ competencies and confidence in narrative composition. While the study
demonstrated notable improvements in narrative intelligence and writing self-efficacy, it is
worth mentioning that no statistically distinguishable distinctions were observed in the
“Creative identity” aspect. This suggests that AI technologies may excel in specific facets of
writing development but may not entirely replace or replicate the creative dimensions of
human storytelling.

5. Implications

The present study contributes to the corpus of knowledge of how technology can be
harnessed to enhance writing skills and confidence in future educators. It highlights the
potential of generative AI platforms as valuable tools in educational settings, opening up
opportunities for further exploration and integration of technology to support students in
their writing endeavors. These findings have important implications for educators, curricu-
lum designers, and institutions seeking to optimize the use of web-based AI platforms in
fostering narrative intelligence and writing self-efficacy among undergraduate students.

This study’s findings have several implications for educational practice. Generative
AI platforms can foster narrative intelligence and writing self-efficacy in undergraduate
Primary Education majors, even among those with limited computer science skills. Second,
they suggest that educators should consider integrating generative AI platforms into their
teaching practices. Third, the results of this study suggest that future research should
investigate the long-term effects of using generative AI platforms on undergraduates’
narrative and writing skills. Therefore, the implications of this study’s findings, considering
their relevance in the context of contemporary education and the broader field of digital
storytelling and generative AI integration, are as follows:

1. Enhancement of narrative intelligence and writing self-efficacy: This study’s results
provide evidence that the use of generative AI platforms can significantly improve
undergraduate students’ narrative intelligence scores and writing self-efficacy. This
finding aligns with the growing recognition of the potential benefits of technology-
assisted learning in enhancing core competencies. Educators and institutions can
leverage these tools to empower students with the skills and confidence necessary for
effective communication;

2. Effects of generative AI platforms on storytelling: The positive outcomes observed in
the experimental group highlight the evolving role of AI technologies in education.
Generative AI platforms can augment traditional teaching methods by offering per-
sonalized feedback, suggesting improvements, and facilitating the writing process.
The study suggests that these technologies can serve as valuable educational aids,
supporting students in their journey to become proficient writers;

3. Human creativity vs. generative AI assistance: Educators and curriculum designers
should consider incorporating generative AI platforms into writing instruction. On the
one hand, while generative AI demonstrated clear benefits in terms of narrative intelli-
gence and writing self-efficacy, the absence of a significant difference in the “Creative
identity” factor suggests that human creativity remains a distinctive and irreplaceable
aspect of storytelling. This finding underscores the importance of striking a balance
between generative AI assistance and human creativity, particularly in fields where
originality and creative expression are highly valued. On the other hand, it is crucial to
do so thoughtfully, recognizing the strengths and limitations of AI tools. These platforms
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can be especially useful for tasks involving grammar, structure, and organization, leaving
space for students to focus on the creative aspects of their writing.

6. Limitations and Future Work

The present study encountered certain limitations worth acknowledging. First, this
study’s sample size was relatively small, with only 64 undergraduate students from a Greek
department participating. This limited sample size may not be representative of the entire
undergraduate population, and caution should be exercised when generalizing the results
to a larger and more diverse population of students. This study’s sample also comprised
only undergraduate students from a single primary education department. As a result,
there were notable variations in the socio-cognitive backgrounds of the participants, which
may limit the generalizability of the findings to a more diverse population. Second, while
the study compared the effects of different digital platforms, it was primarily focused on
well-known platforms.

From a methodological research perspective, the absence of interview data to complement
the quantitative findings is a noteworthy limitation. While an analysis of learning behaviors
helped to provide context for the quantitative results, the lack of qualitative data obtained
through interviews may have limited the depth of their understanding. Third, this study had
a short-term perspective, as it examined the immediate impact of digital story creation tasks
on narrative intelligence and writing self-efficacy. Long-term effects and whether the observed
improvements are sustained over time were not explored. Fourth, this study primarily
focused on undergraduate students, and the results may not apply to other educational levels
or professional contexts. Fifth, self-report methods were used to collect data on participants’
thoughts, feelings, and behaviors. However, it is important to note that self-reporting methods
are subject to a variety of biases, such as social desirability bias, memory bias, introspection
bias, and demand characteristics. These biases could have affected the accuracy of the results.
It would be helpful to use multiple methods of data collection, such as interviews and
observations, to triangulate the findings and reduce the impact of biases.

These findings open avenues for further research in the integration of AI in education.
Future studies could explore the long-term effects of using generative AI platforms on
students’ writing skills and assess the transferability of these skills to real-world writing
contexts. The above limitations suggest that the following future works are worth pursuing:

1. Long-term effects: Conducting longitudinal studies to assess the long-term impact
of digital storytelling and generative AI technologies on narrative intelligence and
writing self-efficacy. This would provide a more comprehensive understanding of the
sustained benefits or potential drawbacks of using these tools;

2. Diversity and inclusion: Investigating how digital storytelling and AI technologies
affect students from diverse backgrounds, including those with varying levels of
writing proficiency, linguistic diversity, and accessibility needs, would ensure that the
benefits are accessible to a broad range of learners;

3. Pedagogical strategies: Exploring different pedagogical approaches and instructional
designs that maximize the benefits of digital storytelling and AI technologies in
educational contexts. Developing guidelines and best practices for educators to
effectively integrate these tools into their teaching;

4. Interdisciplinary research: Collaborating with experts from the fields of psychol-
ogy, education, and computer science to gain a more holistic understanding of the
cognitive processes involved in digital storytelling and generative AI writing. This
interdisciplinary approach can shed light on the underlying mechanisms at play;

5. Ethical considerations: Investigating the ethical implications of using AI in education,
especially regarding issues such as plagiarism detection, privacy, and potential bias
in AI-generated content. Developing ethical guidelines for the responsible use of AI
technologies in educational settings.
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