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Introduction

Abstract

Digital storytelling (DS) is an innovative approach to language learning and teaching.
Generally, DS refers to the form of storytelling that utilizes digital technology for
expression. Scholars have established the value of DS in both traditional and non-
traditional (online) classrooms as a tool to teach and learn languages. However, the
research methods and standards of such studies continue to be overlooked even
though the robustness of these studies needs to be established for the
implementation of DS into the language curriculum for children. Thus, the present
research conducted a systematic investigation of research methods, design and
reliability in DS studies on children’s language learning. We identified and extracted
50 documents from the Scopus database that satisfied the criteria of inclusion. In
the initial evaluation, we coded every paper for (a) the research method applied, (b)
research design and (c) reliability investigation of the instruments. We observed
that most studies in the dataset used qualitative methods (n = 24, 48%) and most
examined the effect of DS on children’s written abilities (n = 25, 50%). The abilities
of children to speak (n = 15, 30%) and read a specific language (n = 10, 20%) were
investigated to a lesser extent. Yet, none of these studies investigated listening
skills. Notably, more than 92% of DS studies on children language learning provided
no evidence of reliability investigation. While we coded for eight reliability statistics
in the DS dataset, only two of the indexes were identified. Among these methods,
Cronbach’s a was most often used to examine internal reliability, whereas
correlation coefficient was applied to establish external reliability. Based on these
findings, we offer some suggestions and guidelines for future DS research.
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As natural storytellers, humans have relied upon storytelling to impart knowledge, beliefs

and traditions (Suwardy et al., 2013). Since it is well-accepted that stories facilitate a
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listener’s understanding of complex concepts and ideas (Chung, 2006), schools have
encouraged students to nurture their storytelling abilities, using both written and oral
assessments, while educators have depended on stories to deliver their curriculum (Ballast
etal., 2008). Furthermore, it has been suggested that the integration of storytelling in school
curriculums creates an immersive environment for learners thereby improving learning
outcomes (Coulter et al., 2007). When applied to the educational context, good storytelling
allows students to easily recall earlier lessons, helping learners build a stronger foundation
in that particular subject (Schank, 1990; Zull, 2002). Likewise, such stories may motivate
students to pose questions and contribute to a livelier classroom (Bruner, 1996). Educators
have utilised traditional storytelling methods that relied on language and verbal
communication, and sometimes used basic visual aids to support the storytelling processes
(Baim, 2015). However, modern efforts to digitalise storytelling have progressed
significantly, especially with technological advancements. These advancements have
increased the availability and affordances of new media devices, such as digital cameras,
smartphones and software. Thus, a novel, multimedia form of digital storytelling (DS) has
emerged. Through multimedia presentations and other computer-driven enhancements, the
storytelling experience is said to have been substantially enhanced for both educators and
students alike (Hung et al., 2012; Xu et al., 2011).

Notably, DS has been made popular with the initiatives by the Center for Digital
Storytelling (or StoryCenter). The StoryCenter has identified the seven elements of DS (see
Appendix A). Scholars have, in contrast, offered different definitions of DS. For instance,
Xu et al. (2011) defined DS as “storytelling that is conducted using digital technology as
the medium or method of expression, in particular using digital media in a computer-
network environment” (p. 181). From these definitions, the common understanding of DS
involves the use of multimedia, such as soundtracks to complement storylines. In addition,
the immersive nature of DS differentiates it from the traditional methods of storytelling.
Ever since DS has gained considerable traction, it has been examined from various lenses,
such as mental and emotional health (Lim et al., 2022; Wexler et al., 2013), and from the
perspectives of educators (Kildan & Incikabi, 2015; Yee et al., 2018) and students alike
(Chen & Liu, 2019). For instance, Wexler et al. (2013) demonstrated that the DS process
enabled youths to form more certain and positive identities, which are associated with
positive youth health outcomes. On the other hand, Yee et al. (2018) studied the effects of
DS on pre-service teachers who taught children literature. They observed that DS improved
the pedagogical content knowledge, professional development, and teaching methods of
the teachers (Yee et al., 2018). Furthermore, the educators became familiarized with DS
and were more comfortable with the implementation of DS in their classrooms (Yee et al.,
2018). Similarly, Diaz (2016) identified that the use of DS to train foreign language
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teachers encourages them to implement DS in their lessons and, therefore, facilitate better
knowledge transfer from educators to students (Diaz, 2016).

The present study will focus on the literature on DS in educational contexts from the
perspective of students, especially in language learning. For student education, DS can be
used in different forms, such as instructor-created stories, narrated documentaries of
historical events and student-led and produced videos (Castafieda, 2013; Liang, 2019;
Oppermann, 2007). In addition, DS has been noted to enhance educational outcomes and
the attitudes of learners since it encourages student engagement (Chen & Liu, 2019; Hung
et al., 2012). For instance, Hung et al. (2012) observed that DS technologies enabled
elementary school students to adopt an active role in the storytelling process through
participation in the creation and documentation of their personal digital stories. They
demonstrated that the use of digital technologies in storytelling assisted learners in
organising their own observations and story elements in a coherent manner, increased
interaction, and collaboration among students to achieve better educational outcomes
(Hung et al., 2012).

Likewise, Chen and Liu (2019) tested the effects of DS on language learning outcomes
in an elementary school. They aimed to improve the writing of students by focusing on
story structures through a six-stage structure that was integrated with digital books. The
approach adopted includes six elements namely, “setting”, “theme”, “attempt”,
“consequence”, “climax” and “resolution”. These six elements support the understanding
of story structures for students. Following their DS intervention, Chen and Liu (2019)
reported a significant improvement in the written abilities of students, as compared to
students in the control group who were assigned to a paper-based storybook. Furthermore,
DS has improved classroom engagement, thereby encouraging positive attitudes towards
writing, as reflected in the increased levels of affection and helpfulness towards their peers
with regard to writing among the young student participants (Chen & Liu, 2019). This
observation was supported by their results which revealed significant statistical differences
for the interest dimensions measured, namely “triggering”, “immersing” and “extending
interests”.

While the studies reviewed above explored the use of DS in traditional (language learning)
classrooms, it should be noted that DS is not restricted to formal, and/or traditional
educational venues (Baim, 2015). For instance, students enrolled in online courses can also
learn novel content and benefit from instructional videos created based on DS (Baim, 2015).
Baim (2015) observed that videos, multimedia presentations, audio recordings, and other
similar tools are some of the most effective methods for learners who are engaged in remote
learning to connect with their online instructors. Other studies have also recorded the
success of DS in online contexts, regardless of whether they took place in a unidirectional

method of instructor-generated content, or in a bidirectional format where learners generate
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digital content as part of their coursework (Jenkins & Healey, 2012; Palacios, 2012; Rigney,
2010; Rossiter & Garcia, 2010). Furthermore, Lindgren and McDaniel (2012) identified
that the implementation of advanced DS technologies and use of relevant computer
applications can advance learning outcomes as compared to lecture-based classrooms.
They observed that students better comprehended course concepts and reported increased
satisfaction with their coursework following the DS intervention. DS features such as
personalised interactive instructions help to take online learning in a different direction as
students have control over their learning progress as opposed to classroom-based learning
(Lindgren & McDaniel, 2012).

As demonstrated in the above research, DS improves online learning outcomes. While
this educational technology is suitable for the current generation of students that are
familiar with technology and experiments with new technological tools to keep themselves
abreast with knowledge (Suwardy et al., 2013), DS has to be utilised by educators in a
suitable manner to unlock its potential as a means to transform the language learning
processes of children into one that focuses on production, collaboration, project
management, teamwork and critical thinking (Moradi & Chen, 2019).

Research gap

Most of the studies surveyed above investigated DS and established its utility as a tool for
language learning. Here, the utility of DS refers to the use of DS to nurture the language
abilities of young learners. A review of DS could examine the utility, robustness and
trustworthiness of previous research all of which are tied to the replicability of research.
Current studies often fail to demonstrate the robustness of their results, as they seem to lack
reliability or validity reports. Low reliability means that the results of a study could be
confounded with errors and are not highly trustworthy (Field, 2018). Consequently, there
are increased chances of Type | and Il errors when unreliable data is used in follow-up
influential statistics such as t-test and ANOVA. In addition, if the result of studies cannot
be replicated, then they could be biased or not generalizable (Marsden et al., 2018).

In this study, we first attempt to address gaps in understanding through a systematic
investigation of research methods in DS studies on language learning of children, with the
aim to facilitate its integration with current education curriculums. We will consider the
research features of these studies to evaluate their research standards. Second, we examine
how the DS studies are designed to seek evidence about the trustworthiness and
replicability of the studies. The replicability of a study is influenced by factors such as the
theoretical framework employed, the design of the study — whether it was an experimental
or cross-sectional study — as well as the test instruments used, data analysis method and the
type of data analyses. Replicability in research establishes how reliable the findings of

studies are and indicates whether or not their results can be generalized (Marsden et al.,
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2018). Particularly, the demand for replication research has surged as language acquisition
studies are increasingly challenged to prove their validity and reliability (Marsden et al.,
2018).

Finally, previous research has highlighted that reliability reports of instruments and
coding practices have been neglected in previous language learning or assessment research
(e.g., Hou & Aryadoust, 2021). Therefore, we focus on the reliability reports of each
research study. Generally, this factor is closely associated with the standards of language
research (Johnson & Saville-Troike, 1992), and describes the extent to which a test
measures what it claims to evaluate consistently and accurately (Chiedu & Omenogor,
2014; Nunally, 1982). This factor is also essential to ensure research standards, especially
if the aim is to generate better research and knowledge on DS for educators to consult in
their implementation of DS methods for the language learning of children.

The research questions of the study are, therefore, as follows:

1. What are the research methods adopted in DS studies of language learning of

children?

2. How were DS studies on language learning of children designed?

3. How reliable are the instruments and coding practices of DS studies on language

learning of children?

Methodology

Literature search

We carried out a broad literature search to find published research relevant to DS. To
collect articles that explored DS, a literature search of DS studies on child language
learning was conducted on the Scopus database. Scopus is recognised as the “largest single
abstract and indexing database ever built” (Burnham, 2006, p.1), and was chosen because
of the broader coverage of peer-reviewed journals it offers. Scopus is also intuitive to use
as compared to other databases such as the Web of Science. Subsequently, we decided on
the key search terms, “digital storytelling” and “child” to define the search for DS studies.
These two phrases were integrated with other terms to achieve a comprehensive focus on
language studies.

Adapted from Lado’s (1961) skills and elements of language proficiency, which
continues to be one of the most dominant approaches to language in learning and
assessment, we targeted the four language skills namely, “listening”, “reading”, “speaking”
and “writing”. Lastly, to ensure that all relevant DS studies on child language learning were
included, the general terms “language” and “oral” were added as search terms. No
limitations on the year of publications were applied for the search protocol (see Appendix

B for the search protocol). The year 2004 is the lower limit as it is the earliest year of
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coverage by Scopus and the final date of publication inclusion was the end of September
2020 when the data was extracted.

Initial results

Overall, 117 documents were found with the search protocol. The most common type of
document published were articles (49.6%), with conference papers being the second most
common type of documents found (29.1%). Appendix C presents the total number of
articles published by year in the Scopus database. An increased number of DS studies is
recorded between 2008 and 2011. Specifically, the number of DS studies in 2011 were six-
fold of that in 2008.

The top three journals or publishers were Lecture Notes in Computer Science (LNCS),
including the subseries Lecture Notes in Artificial Intelligence (LNAI) and Lecture Notes
in Bioinformatics (LNBI), Digital Education Review and ACM International Conference
Proceedings Series, with a total of five, four and three papers published between 2004 and
2019 respectively (for documents per year by source, see Appendix D). It should be noted
that a high number of publications from LNCS, LNAI, and LNBI are recorded. This is
because the three journals tend to feature studies in computer science and information
technology research, and teaching — areas which are relevant to DS.

The top five countries or territories producing the greatest number of articles were the
United States (US), the United Kingdom (UK), Italy, Canada and Australia (see Appendix
E for list of countries or territories). The top three academic institutes were Universita della
Svizzera italiana (n = 5), Universidad de Oviedo (n = 4) and Bournemouth University
(n=4). However, two of the top three academic institutes publishing articles were not from
these top five countries or territories; only Bournemouth University is located in the UK.
Based on the Scopus dataset, DS studies tend to be Eurocentric.

Inclusion and exclusion criteria

In this analysis, the inclusion criteria for research consists of four elements: target language,
technology used, publication source and research design. Table 1 details the inclusion and

Table 1 Inclusion and exclusion criteria

Inclusion criteria: The paper... Exclusion criteria: The paper...

1. investigated language learning of young 1. investigated language learning of
children. groups other than young children.

2. used at least one digital device and/or 2. did not use a digital device and/or
software for language learning. software for language study, which do

3. used qualitative or quantitative not lend themselves to digital
methods for data collection and/or storytelling.

analysis.
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Number of Publication(s)
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Publication Year

Fig. 1 Graph represents publication dates of DS studies included in the final dataset

exclusion criteria, which was designed following Grotjahn’s (1987) framework. According
to Grotjahn (1987), research design is characterised by three components namely: (1) data
collection methods, (2) data analysis, and (3) characteristics of the data.

In the initial review, a total of 55 publications were irrelevant and therefore excluded,
resulting in 62 papers remaining. Thereafter, the inclusion and exclusion criteria in Table
1 were applied to assess the remaining 62 papers and determine their eligibility. Finally,
12 papers were excluded since they did not investigate the language learning of young
children. The remaining 50 studies were included for coding and analysis. The final dataset
which consists of DS studies published from 2004 to 2020 is illustrated in Figure 1.

In the dataset, an exponential growth in papers was recorded between 2012 and 2014.
Specifically, an upward trend is observed in the publication of DS studies from 2015, with
a record number of nine studies published in 2018. From the dataset, we observed that the
publication of DS studies peaked in the years 2010, 2014 and 2018. It must be noted that
in the dataset, the number of publications in 2020 is not representative of the total
publications for that year, as the search period in Scopus concluded in September 2020.
The years of publication indicated here represent the online publication years, as several

papers may have received an issue number after they have been presented online.

Coding scheme and reliability

We adapted a coding scheme from various sources (e.g., see Appendix F) to record the
research methods adopted, research design, and reliability analysis, which respectively

pertain to research questions 1, 2, and 3. The scheme includes multiple variables which
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were classified and presented in Table 2, which offers a detailed overview of the variables
used in the study. The table is organized based on the research questions.

To ensure that all admissible publications were included in the review, a second coder
was invited to review and code these articles for target language, research design and the
use of digital devices and/or software. The second coder was a researcher from the
university where the study was conducted. The inter-coder agreement was 93.2%, which
suggests high reliability in the exclusion of irrelevant publications. Thereafter, the
disagreement was resolved between the coders in an online meeting conducted over Zoom.

Data analysis

In response to the first question, data were organised according to the research methods.
For example, we were able to recognise the frequency and percentage of the application of
different research methods such as quantitative, qualitative, and mixed methods. To answer

Table 2 Overview of criteria used in the study

Category

Research question(s)

Criteria

Description of criteria

Research method

RQ1: What are the
research methods
adopted in DS studies
of language learning
of children?

Method of the
study

What research method was
adopted? (i.e., true and quasi
experiment, cross-sectional
studies)

Data analysis

How were the data analysed
in the research? (i.e.,
quantitative, qualitative,
mixed-method, review or
synthesis of the literature)

Types of data
analysis

What type of data analysis
method is applied to the
research? (i.e.,
phenomenological method,
case studies)

Research design

RQ2: How were DS
studies on language
learning of children
designed?

Target language
skills

Which language skills are
examined in the studies? (i.e.,
Writing, Reading, Listening,
Speaking)

Language of
research

Which language is the
research conducted in? (i.e.,
English, Non-English)

Participants’
average age

What is the average age of
participants in the published
research?

Reliability analysis

RQ3: How reliable are
the instruments and
coding practices of DS
studies on language
learning of children?

Reliability index
used

What is the reliability index
used in the research? (i.e.,

external reliability, internal
reliability)

Type of
reliability index
used

What type of reliability index
is reported in the research?
(i.e., Cronbach’s a,
correlation coefficient)
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the second research question, data were coded in terms of specific research designs. We
analysed the descriptive features of studies for targeted language skills as well as the
languages that were investigated in the studies. Finally, the frequency of the methods
applied for reliability assessment was computed, with consideration of the target language
skills. An in-depth examination of the findings of the studies is synthesized and presented
in the Discussion.

Results

Research method

The research methods adopted in the dataset of the DS studies are summarised in Table 3.
Appendix F describes in detail each of these research methods. The quantitative methods
included descriptive design (n =7, 14%), correlational analysis, quasi-experimental design,
and experimental design (n = 2, 4%). The qualitative methods include case studies (n = 8,
16%), grounded theory studies (n = 3, 6%), phenomenology (n = 9, 18%), ethnography
(n = 4, 8%), and historical method, which altogether accounted for 48% (n = 24) of total
research methods used. Among the qualitative methods, phenomenology (n = 9, 18%) was
the most frequently used method followed by case studies (n = 8, 16%), ethnography
(n = 4, 8%), and grounded theory studies (n = 3, 6%). We note that the experiences of
participants in language studies are often interpreted and understood using the

Table 3 Breakdown of research methods used

Research methods Research types # of studies
using the type
Quantitative Descriptive 7 14
Correlational 0 0
Quasi-Experimental 0 0
Experimental 2 4
Subtotal 9 18
Qualitative Case Study 8 16
Grounded Theory 3 6
Phenomenology 9 18
Ethnography 4 8
Historical 0 0
Subtotal 24 48
Mixed Method Sequential Explanatory Design 2 4
Sequential Exploratory Design 0 0
Sequential Transformative Design 1 2
Concurrent Triangulation Design 8 16
Subtotal 11 22
Review or Synthesis of the literature  Not Applicable 6 12
Subtotal 6 12
Total Number 50 100
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phenomenological method (Tuohy et al., 2013; Wilson, 2014). In contrast, the historical
method was the least used qualitative research method since none of the studies utilised the
method in the dataset.

Investigation of research design

To explore the research design of the studies, the descriptive features of the participants of
the studies were investigated. Table 4 presents the average age of participants investigated
in the studies in the DS dataset. Among the 50 studies examined, 21 (42%) studies
investigated participants of ages six to 11. Of these 21 studies, speaking (n = 10, 20%) was
the most commonly investigated language skill, followed by writing (n = 8, 16%) and
reading (n = 3, 6%).

For other descriptive features relevant to research design such as target skills investigated
and the language of the studies, the same reporting technique as in Table 4 was used (see
Table 5, for further details). Firstly, writing was the most investigated language component
for both English and non-English studies, regardless of the average age of participants
(n = 25, 50%). This is followed by speaking (n = 15, 30%) and reading (n = 10, 20%).
Notably, none of these studies investigated the listening skill.

Table 4 Breakdown of average participant age

# of studies investigating

Targeted language skills Average age of participants participant age group %
Listening Ages 0-5 0 0
Ages 6-11 0 0

Ages 12-17 0 0

Ages 18-23 0 0

Age 24 and above 0 0

Subtotal 0 0

Reading Ages 0-5 6 12
Ages 6-11 3 6

Ages 12-17 0 0

Ages 18-23 1 2

Age 24 and above 0 0

Subtotal 10 20

Speaking Ages 0-5 5 10
Ages 6-11 10 20

Ages 12-17 0 0

Ages 18-23 0 0

Age 24 and above 0 0

Subtotal 15 30

Writing Ages 0-5 12 24
Ages 6-11 8 16

Ages 12-17 2 4

Ages 18-23 2

Age 24 and above 4

Subtotal 25 50

Total Number 50 100




Ong and Aryadoust Research and Practice in Technology Enhanced Learning (2023) 18:11 Page 11 of 25

Table 5 Breakdown of the languages investigated

Targeted skills # of studies investigating the skill %
English
Listening 0 0
Reading 8 16
Speaking 11 22
Writing 20 40
Subtotal 39 78
Non-English
Listening 0 0
Reading 2 4
Speaking 4 8
Writing 5 10
Subtotal 11 22
Total Number 50 100
Reporting reliability

Table 6 demonstrates the reliability of research instruments and data coding practices in
the studies in the DS dataset. We note that few papers carried out reliability analysis
(n =4, 8%) and the majority of the studies did not report reliability (n = 46, 92%). Among
the studies, writing (n = 25, 50%) was the most frequently investigated language skill,
followed by speaking (n = 15, 30%) and reading (n = 10, 20%). Some of the studies
investigated internal reliability (n = 3, 6%). External reliability of the instruments used was
significantly under-researched, with only one study on writing (n = 1, 2%) that investigates
the external reliability of the test instrument and no studies on other language components.

We used our coding scheme to determine which one of the eight types of reliability
statistics were applied in the DS dataset namely, Cronbach’s o (n = 3, 6%), Cohen’s «,
Fleiss’s x, Kuder-Richardson reliability coefficients, Spearman-Brown prophecy formula,
correlation coefficient (n =1, 2%), Kendall’s W, and coder/rater agreement percentage (see
Table 7). However, we identified only two out of the eight reliability statistics in the DS
dataset. The most commonly used index to assess internal consistency in the DS studies
was Cronbach’s a, while only correlation coefficient was applied for external reliability

investigation.

Table 6 Investigation of reliability

Target skills # of studies reporting internal % # of studies reporting %
reliability external reliability

Listening 0 0 0 0

Reading 1 2 0 0

Speaking 1 2 0 0

Writing 1 2 1 2

Total 3 6 1 2

Notes: Studies that reported multiple reliability indices were counted several times.
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Table 7 Reliability indices used in the DS dataset

Types of reliability Reliability indices # of studies using the index %
Internal reliability Cronbach’s a 3 6
Cohen’s k 0 0

Fleiss’s k 0 0

K-R reliability coefficient 0 0

S-B prophecy formula 0 0

Subtotal 3 6

External reliability Correlation coefficient 1 2
Kendall’'s W 0 0

Coder/rater agreement percentage 0 0

Subtotal 1 2

Total Number 4 8

Notes: K-R reliability denotes Kuder-Richardson reliability coefficient. S-B prophecy formula refers to
Spearman-Brown prophecy formula.

Discussion

This study set out to investigate the methodological quality of DS research on the language
learning of children. In the following sections, we discuss the findings of the analysis of
the three research questions of the study.

Research question one: research methods in DS research

Overall, the findings revealed that most studies in the DS dataset used a qualitative research
method (n = 24). For language research, there are some benefits of qualitative methods
(Chalhoub-Deville & Deville, 2008; Denzin, 1989). For instance, Denzin (1989) identified
that they enable researchers to form a rich, vivid account of the emotions, ideas and
experiences of the participants based on interpretation. Likewise, Chalhoub-Deville and
Deville (2008) reported that qualitative methods allow for the collection of in-depth
perspectives into issues relevant to the design, administration and interpretation of
language assessment. While we acknowledge these benefits, it must be noted that such
methods are dependent on an “interpretive and naturalistic approach to its subject matter”
(Flick, 2014, p. 542). Therefore, qualitative methods are not appropriate for research
investigations that are intended to be generalizable to a larger population of language
learners.

Phenomenological studies were most common in the dataset. The advantage of
phenomenology research is that it allows the researcher to investigate the perception and
attitude of DS users towards its utility, thus broadening “our understanding of the complex
phenomena involved in learning, behaviour, and communication that are germane to our
field” (Neubauer et al., 2019, p. 95). The limitation of phenomenology-based research in
DS was the weak alignment between the research processes adopted and the theoretical

roots that underlie the DS phenomenon investigated (Neubauer et al., 2019). In addition, a
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well-known limitation of phenomenology in general has been highlighted by a number of
scholars who argued the phenomenological approach tends to avoid contextual sensitivities
due to its emphasis on meanings and experiences (Silverman, 2010; Tuhoy et al., 2014).

In all, the examination of storytelling processes is centred on the learners’ experiences,
which makes qualitative methods a natural choice for researchers, because of the
interpretive and naturalistic approach. However, researchers must consider the aims of their
studies in the selection of research methods. For instance, a study that aims to prove the
effects, as opposed to processes, of DS on children’s language learning would have to adopt
some means of quantification. In this case, the application of qualitative methods would
detract from the robustness of the study. The availability of cutting-edge technologies such
as eye tracking and neuroimaging for language and education research make it possible for
researchers to quantify the cognitive, emotional, and behavioural processes underlying
language learning in DS research. Thus, we stress that for research claims to be
extrapolated beyond the sample of participants in the study, it would behoove researchers
to use quantitative designs founded upon theoretically justifiable models of DS, language
learning, and educational psychology.

Research question two: investigation of research design

Research question two examined the research design of studies in the DS dataset. In
comparison to the other language competencies, most DS studies tend to focus on the
written abilities of children (n = 50). Coincidentally, there has been a wealth of literature
beyond this comprehensive review that established the value of DS in improving the
written work of children (see Chen & Liu, 2019).

We found that previous research investigated and supported the use of DS to facilitate
the speech development of children (Hwang et al., 2016; Lestariyana & Widodo, 2018),
and enhance their abilities to read and comprehend texts (Hamdy, 2017; Liu et al., 2019).
For instance, Hwang et al. (2016) examined the effects of DS on the speaking skills of
children who were non-native speakers of English. They identified that the process of
recording composed stories orally allowed learners to practice speaking in the target
language, thereby enhancing their English-speaking performance, as well as their general
learning achievement in English (Hwang et al., 2016). Similarly, Lestariyana and Widodo
(2018) tested the effects of DS on the speech development of English-as-a-foreign-
language speakers in an Indonesian primary school. They implemented DS as a
pedagogical innovation with the aim to boost the confidence of students in speaking
English. For their experiment, students were encouraged to narrate their personal digital
stories. Eventually, Lestariyana and Widodo (2018) observed that the process of reviewing
and editing their voice recording allowed the students to become more confident in

speaking English. Furthermore, students were also observed to make use of the learned
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vocabularies, which include difficult and technical terms (i.e., “propagation”, “pruning”,
and “weeding”) to better express their ideas verbally in English (Lestariyana & Widodo,
2018).

In contrast, Liu et al. (2019) studied the effects of DS on the reading skills of elementary
school students. They observed that the students became proficient in oral reading through
participation in the DS intervention (Liu et al., 2019). Concurrently, the DS intervention
fostered a collaborative language learning environment, which encouraged students’
engagement and sustained their learning progress (Liu et al., 2019). Likewise, Hamdy
(2017) identified that the use of DS to teach students reading comprehension achieved
better outcomes than conventional modes of instruction. Specifically, he noted that DS
approaches combine visual images with written text to enhance and accelerate the students’
abilities to read (Hamdy, 2017).

However, there are some limitations to the preceding studies with respect to research
design. First, these studies have not utilised any theoretical framework to examine the issue
rigorously and systematically. Thus, their findings appear to lack theoretical basis and
explanatory power. In addition, we observed that some studies attempted to demonstrate
the effects of DS on the children’s motivation to learn languages or other intangible factors.
However, it is not certain how these researchers delineated and operationalized the target
constructs to assess the participants’ levels of motivation, since no robust framework was
employed in the first place. This limitation calls for further investigation of the validity and
accuracy of the findings of previous DS research. loannidis’s (2005) seminal research
showed that the probability that findings of a stream of research are reliable depend on a
variety of factors including “study power and bias, the number of other studies on the same
question, and, importantly, the ratio of true to no relationships among the relationships
probed in each scientific field” (p. 696). According to loannidis (2005, p. 696), the findings
of previous research would be less likely to be reliable when “the studies conducted in a
field are smaller; when effect sizes are smaller; when there is a greater number and lesser
preselection of tested relationships; where there is greater flexibility in designs, definitions,
outcomes, and analytical modes; when there is greater financial and other interest and
prejudice; and when more teams are involved in a scientific field in chase of statistical
significance.” Lamentably, much of the information underscored by loannidis (2005) are
missing in the DS published literature. Therefore, future DS researchers should consider
elaborating on these factors in drawing conclusions from the data they collect and examine.

Next, the DS studies explored a wide-ranging age group of “children”. From this, we
infer a lack of consensus among studies on the age range that best characterises “children”.
As a consequence, the proponents of DS programmes may struggle to demonstrate the
language learning outcomes for this particular demographic. Instead, DS research should

be informed by educational psychology research where the age group of students are
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thoroughly investigated. Lenneberg (1967) first established that language acquisition is
limited to a “critical period” which extends from early infancy until puberty. This suggests
that young children are better language learners than adults. Thereafter, Johnson and
Newport (1989) tested Lenneberg’s (1967) assumption and compared the English
proficiency of Asians (Koreans and Chinese) who arrived in the United States (US)
between 3 and 39 years old to those who lived in the United States between 3 and 26 years
old. Their findings corresponded with Lenneberg’s (1967) as they identified a strong
correlation between the age at which participants arrived in the US and their second
language acquisition and performance. In particular, the participants who were taught
English before the age of 10, were expected to reach native proficiency in the language
(Johnson & Newport, 1989). Recently, Hartshorne et al. (2018) have found support for the
existence of a “critical period” for second language learning. They also estimate that the
rate of language learning declines at 17.4 years old (Hartshorne et al., 2018). From this, we
observe the influence of the participants’ age on language learning outcomes. Thus, it is
critical to establish the age group of language learners to ensure that results of future studies
can be replicated.

Lastly, we identified a lack of studies in the dataset which investigated the listening skills
of children. Listening is an important language skill and serves as the most crucial skill for
receiving language input, which is essential in language learning. Thus, future research
should examine whether the digitization of input via DS can benefit young language
learners.

We recognize that it is difficult to differentiate the key language competencies examined
in a research. This is because DS methods create an immersive environment that evokes
the various senses of the learner, such as visual and auditory senses through vibrant sights,
sounds, and even encourages speech. Furthermore, DS can be considered as a tool that
simultaneously increases the digital literacy of language learners. For instance, Churchill
et al. (2008) reported that interaction with advanced technologies used for DS enhanced
the abilities of students to make sense of and represent multimodal texts. Specifically, the
multimodal characteristic of digital texts nurtures digital literacy (Churchill et al., 2008).
All of these suggest that DS is capable of developing various language competencies
simultaneously, which would make it an appropriate tool for engaging young language
learners in authentic language learning where different language components are not
disaggregated. Thus, more focus should be placed on the processes that enable the
simultaneous enrichment of various language competencies, instead of a narrow focus on
individual language competencies. We recognize the difficulties of conducting broader
studies, and, thus, attempt to offer some suggestions to guide for future researchers in the

next section.
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Research question three: reporting of reliability

An overwhelming majority of the studies in the DS dataset (92%) have not reported the
reliability of test instruments and the results achieved. As mentioned earlier, the exclusion
of reliability analysis is another factor that affects the robustness of DS studies.
Concurrently, it hinders the accurate inference of research outcomes (Grabowski & Oh,
2018). Moreover, DS researchers were more likely to focus on reporting internal reliability
of instruments used, whereas only one research paper analysed external reliability.
Coincidentally, internal reliability investigation has been popular in applied linguistics
studies (Grabowski & Oh, 2018). We also observed that the most used index in DS studies
on the language learning of children was Cronbach’s a, followed by the correlation-
coefficient. Nonetheless, this observation raises the question of the precision of the
instruments used, as well as the results obtained. Crucially, it echoes the earlier concerns
of researchers over the neglect of reliability reports of instruments and coding practices
(Hou & Aryadoust, 2021).

When the precision of the instruments used is low in quantitative research or when there
is no or minimal agreement between coders in a qualitative research design, the results of
the study are convoluted with error and consequently cannot be trusted. This results in
multiple drawbacks such as undermining the replicability of the results across other
contexts and erroneous conclusions. Reliability, therefore, becomes an essential factor to
be taken heed of in the future DS research.

Implications of the study

Following this review, we make several recommendations for future research. First, future
DS research should attempt to adopt quantitative methods, while considering the
aforementioned research guidelines expounded by loannidis (2005). This shift is crucial to
encourage future implementation of DS into the curriculum of children as a novel approach
for them to learn languages. We make this suggestion in view of the insufficiencies of
qualitative studies mentioned above, as well as the fact that policymakers and/or
stakeholders tend to ascribe low credibility to the results of qualitative studies (Rahman,
2016; Sallee & Flood, 2012), likely because qualitative research, despite its utility, is not
appropriate for drawing generalizable conclusions. In fact, Ravitch (2010) found that
stakeholders in the US educational field deemed quantitative studies as more credible, and
relied upon them to account for the performances of students and educators alike.

As reflected in the Scopus dataset, DS research tends to be Eurocentric. Most of these
studies reported the outcomes of DS interventions in European countries. In comparison,
the experiences of using DS in Asian or African classrooms for language learning are
overlooked. Hence, DS researchers should conduct and compare DS interventions across

other geographic areas to consider whether cultural differences may influence the
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educational outcomes of DS and whether research outcomes are reproducible across
different cultures.

Next, DS researchers should examine and indicate the reliability and possibly the validity
of the instruments and/or coding schemes utilised in their studies to increase the reliability
of DS studies. Both reliability indices are overlooked, with only one paper in the dataset
reporting external reliability. Therefore, we advocate for an increased focus on external
reliability as it ensures the replicability of the test results. Finally, DS researchers should
consider the exploration of multiple language competencies in their studies, especially with
consideration of the immersive nature of DS methods that simultaneously engages the
various senses of the learners. Additionally, increased calls for the adoption of
multimodality in language learning are observed (Perniss, 2018). Some research on the use
of multimodal teaching methods have also highlighted its relevance in higher education
institutions (Reid et al., 2016). This strand of research stresses the integration of different
language skills such as listening, reading and viewing, which are increasingly emphasized
in language learning and assessment. DS, with its integration of several forms of media,
thus offers exciting opportunities to operationalize multimodality in language learning and
assessment.

Finally, DS researchers should investigate language learning in a more holistic manner
to focus on the processes that enable the simultaneous enrichment of various language

competencies, rather than a narrow focus on individual language competencies.

Conclusion

The present study investigated the methodological quality of DS studies on children’s
language learning. From a comprehensive literature search in Scopus, we identified 117
DS studies relevant to children language learning, of which 50 that met our criteria were
subsequently coded and examined to address our three research questions.

With regard to the first question, most studies in the DS dataset utilised qualitative
research methods, as compared to quantitative methods, mixed-methods or literature
reviews. However, the reliance on qualitative methods may be problematic, especially if
the aim is to convince international stakeholders in the educational field to implement DS
methods into their existing curriculums as a novel approach to improve language learning
outcomes for children — and even more so as a viable alternative for remote learning that
continues to take place under the COVID-19 global pandemic. Proponents of such
programmes must be able to demonstrate learning outcomes.

The second research question examined the research design (descriptive features) of
studies in the DS dataset. While most DS studies tend to focus on the written abilities of

learners, we opined that it is difficult to differentiate the key language competencies
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examined in a research. Instead, DS should be investigated as a tool that can be used to
nurture different language competencies at the same time.

Finally, the third research question addressed the reliability reports of instruments and
coding practices. We found that more than 92% of DS studies on children language
learning provided no evidence of reliability investigation. This observation exemplifies
existing concerns of researchers over the neglect of reliability reports of instruments and
coding practices. We hope the results of this study will be useful as inspiration to
researchers in the field of applied linguistics and encourage the implementation of DS into
the language curriculum for children around the world.

Appendices
Appendix A
The Seven Elements of Digital Storytelling
Element of DS Description
Point of View What is the main point of the story and what is the perspective of the
author?

A Dramatic Question A key question that keeps viewer’s attention and will be answered by
the end of the story.

Emotional Context Serious issues that come alive in a personal and powerful way and
connects the story to the audience.

Gift of Voice A way to personalise the story to help the audience understand the
context.

Power of Soundtrack | Music or other sounds that support and embellish the storyline.

Economy Using just enough content to tell the story without overloading the
viewer.

Pacing The rhythm of the story and how slowly or quickly it progresses.

Source: Adapted from the University of Houston

Appendix B

The following search protocol was used in Scopus to generate datasets:
(( TITLE-ABS-KEY ("digital storytelling”) AND TITLE-ABS-KEY ( child*))) AND
(language OR reading OR listening OR speaking OR writing OR oral )
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Appendix C

Documents by year
18
16
14
12

10

Documents

2004 2005 2006 2007 2008 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Notes: The graph above indicates the total number of documents released per year in the Scopus
database.

Appendix D

Documents per year by source

Documents
N
]

== Digital Education Review

=¥ Lecture Notes In Computer Science Including Subseries Lecture Notes In Artificial Intelligence And
Lecture Notes In Bioinformatics

ACM International Conference Proceeding Series

Notes: Graph above indicates the total number of documents released per year by source.
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United States

United Kingdom

Italy

Canada

Australia

Documents by country or territory

15 17.5 20 225 25 27.5 30 325 35

Documents

0 2.5 5 7.5 10 125

Notes: The graph above indicates the total number of documents released per year by countries or

territories.
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Appendix F
Quantitative Research Methods*
Research Type Description
Descriptive Describes the current status of an identified variable.

Correlational

Seeks to determine the extent of a relationship between two or more
variables using statistical data.

Quasi-Experimental

Seeks to establish cause-effect relationships among the variables.

Experimental

Uses the scientific method to establish the cause-effect relationship
among a group of variables that make up a study.

Qualitative Research Methods**

Research Type

Description

Case Study

Reveals a phenomenon by studying in depth a single case example of
the phenomenon.

Grounded Theory

Comprehends the social and psychological processes that characterize
an event or situation.

Phenomenology

Describes the structures of experience as they present themselves to
consciousness, without recourse to theory, deduction, or assumptions
from other disciplines.

Ethnography Focuses on the sociology of meaning through close field observation of
sociocultural phenomena.
Historical Systematic collection and objective evaluation of data related to past

occurrences in order to test hypotheses regarding causes, effects, or
trends of these events that help to explain present and future events.

Mixed Methods***

Research Type

Description

Sequential
Explanatory Design

A two-phase project that is more focused on quantitative data and
consists of:

(1) Quantitative Data Collection and Analysis; and

(2) Qualitative Data Collection and Analysis

Phase (1) informs Phase (2). For Example: Survey data informs
interviews.

Sequential
Exploratory Design

A two-phase project that is more focused on qualitative data and
consists of:

(1) Qualitative Data Collection and Analysis; and

(2) Quantitative Data Collection and Analysis

Phase (1) informs Phase (2). For Example: Focus group shapes survey
questions.

Triangulation Design

Sequential A four-phase project that consists of two data collection series:
Transformative (1) Qualitative Data Collection and Analysis; and
Design (2) Quantitative Data Collection and Analysis

Phase (1) informs Phase (2) and vice versa. Process is repeated twice.
Concurrent A one-phase project that collects quantitative and qualitative data at

the same time.

Results from qualitative data are compared to those from quantitative
data.

Analysis for qualitative and quantitative data is conducted separately.

Literature Review™****

Research Type

Description

NA

A search and evaluation of the available literature in the given subject
or chosen topic area.

Notes: Description of research methods are adapted from various sources, indicated with asterisks.

Source/Legend: *Winston Salem State University ; **University of Wisconsin-Madison ;
***Georgia State University Library ; ****Royal Literary Fund .
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