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Abstract
Educators have increasingly adopted formalized approaches for teaching lit-
eracy skills in early childhood education. In line with an emergent critique of this 
approach, the present study investigated the design and effectiveness of a literacy 
intervention that blended Gagné’s nine events of instructional design with storytell-
ing. Three classes in a public preschool in Indonesia participated in an experimental 
study involving 45 children, aged 5–6 years. Across 3 weeks, one experimental con-
dition received storytelling activities and a second experimental condition received 
digital storytelling activities. The control condition received regular literacy class-
room activities. Before, and after, the 3-week storytelling intervention, measures 
of literacy and digital literacy skills were administered to all groups. In the digital 
storytelling condition, children’s literacy skills increased significantly compared to 
children in the control condition. Other exploratory data analyses suggested that 
both types of storytelling activities enhanced digital literacy skills. The findings 
need to be replicated with an extended series of storytelling activities that involve 
larger groups of participants.

Keywords Digital storytelling · Storytelling · Literacy skills · Early childhood · 
Literacy intervention · Experimental design

Résumé
Les éducateurs adoptent de plus en plus des approches formelles d’enseignement des 
habiletés en alphabétisation en éducation de la petite enfance. Conformément à une 
critique émergente de cette approche, la présente étude a examiné la conception et 
l’efficacité d’une intervention en alphabétisation combinant les neuf événements du 
modèle d’enseignement de Gagné avec la narration (numérique) d’histoires. Trois 
classes d’une maternelle publique en Indonésie ont participé à une étude expérimen-
tale impliquant 45 enfants, âgés de 5 à 6 ans. La condition témoin était constituée des 
activités de classe habituelles. Pendant trois semaines, une condition expérimentale 
consistait à raconter des histoires, une autre condition expérimentale consistait à rac-
onter des histoires numériques. Avant et après les trois semaines d’intervention en 
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alphabétisation par narration d’histoires, des mesures de compétences en alphabéti-
sation numérique ont été effectuées. Dans la condition de narration numérique, les 
capacités en alphabétisation des enfants ont augmenté de façon significative com-
parativement à celles des enfants dans la condition témoin. D’autres analyses ex-
ploratoires des données suggèrent que les deux types d’activités de narration ont 
renforcé la compétence en alphabétisation numérique plus que les activités habitu-
elles d’alphabétisation. Les résultats doivent être reproduits avec une série élargie 
d’activités de narration auprès de plus grands groupes de participants.

Resumen
Cada día más, los educadores adoptan métodos formales en la enseñanza de lectura 
y escritura en la educación temprana. De acuerdo con una reciente crítica de este 
método, este estudio investiga el diseño y eficacia de una intervención en lectoe-
scritura que combinó los nueve eventos de diseño instructivo de Gagné, con la nar-
ración de historias (digitales). Tres clases de un jardín infantil público en Indonesia 
participaron en un estudio experimental que incluyó a 45 niños entre 5 y 6 años de 
edad. El grupo de control recibió actividades curriculares en forma regular. Durante 
tres semanas, el grupo experimental recibió actividades de narración de historias y 
segundo grpo experimental recibió actividades de narración de historias en formato 
digital. Antes y después de la intervención de lectoescritura por tres semanas, se 
midieron las habilidades digitales de lectoescritura. En la condición de narración de 
historias en formato digital, las habilidades de lectoescritura de los niños aumentaron 
en forma significativa en comparación con los niños del grupo control. Otros análisis 
exploratorios de los datos sugieren que ambos tipos de actividades de narración de 
historias mejoraron las habilidades de lectoescritura digital más que las actividades 
de lectoescritura regular. Los hallazgos deben ser replicados con una serie extensa 
de actividades de narración de historias que involucren grupos con mayor número de 
participantes.

Introduction

Success in school is dependent, to a great extent, upon the development of skills 
in reading and writing gained during the early childhood years (NAEYC 1998). 
The development of literacy skills should therefore be nurtured from an early age. 
Accordingly, an increasing number of parents and other educators now hold the 
opinion that a child should be able to learn to read and write in kindergarten. In 
response, many kindergartens have adopted formalized methods of instruction for 
teaching literacy. However, this approach has left little room for young children’s 
natural and playful way of learning (Bassok et al. 2016). This has led to a call for a 
design approach that supports literacy development and greater child engagement in 
the learning processes. One response to this call is a focus on storytelling. Storytell-
ing is a natural way of communicating with young children.

Digital technology has also become a part of most children’s everyday experi-
ences. By the time children reach kindergarten, they are likely to have had countless 



373

1 3

Supporting Literacy and Digital Literacy Development in Early…

encounters with various digital forms of communication. Therefore, for today’s 
young children, to be literate should also include developing a range of digital skills 
and knowledge. Digital literacy development has received far less attention than tra-
ditional forms of literacy. The increasing integration of digital forms of reading and 
writing into everyday life suggests that the role of technology for (digital) literacy 
development of kindergarten children is also a timely and important topic.

The main aim of the present study is to describe a series of activities to support 
literacy and digital literacy skills in which storytelling is infused within an instruc-
tional design framework. In addition, a set of literacy and digital literacy measures 
were developed to assess the effects of these activities. To our knowledge, the effort 
to create a series of activities that blend a more formal type of instruction with sto-
rytelling and to assess the effects on digital literacy skills in early childhood educa-
tion presents a relatively novel approach.

Storytelling and Digital Storytelling

Storytelling is a process in which someone (the storyteller) uses vocalization, nar-
rative structure, and mental imagery to communicate with an audience (the listener) 
(Peck 1989). The listener also uses mental imagery and communicates back to the 
storyteller primarily through body language and facial expressions (Roney 1996). 
This interaction is repeated in multiple communication cycles during any storytell-
ing event. Storytelling thus becomes an act of mutual meaning-making and learning 
by all participants (Katuscáková and Katuscák 2013). Storytelling supports literacy 
development because it allows children to also hear models about how language can 
be used. Storytelling can also promote writing skills by encouraging children to cre-
ate their own stories, modify stories that they have heard, and even write plays based 
on familiar tales (Cassell 2004; Nicolopoulou et al. 2015).

For a long time, storytelling was employed spontaneously rather than as a delib-
erate and planned instructional approach in early childhood education (Coskie et al. 
2010; Phillips 2013). The use of storytelling as an engaging and meaningful teach-
ing approach in early literacy education began with the work of Kieran Egan (1985, 
1986). Egan proposed that teaching is best shaped in story formats because storytell-
ing stimulates children’s imagination which is a very powerful learning tool. Agosto 
(2016) noted that storytelling can nurture cognitive engagement, critical thinking, 
and story sequencing. Her research also showed that follow-up activities such as 
discussion, retelling, and topic-related activities (written, drama, oral) can further 
enhance literacy development.

Storytelling has always been at the core of human activity (Lambert 2010). Indi-
viduals and societies have continuously explored new ways to make stories compel-
ling, moving, empowering, and everlasting. Recently, this has occurred by integrat-
ing information and communication technologies (ICT), yielding a form of digital 
storytelling (Brígido-Corachán and Gregori-Signes 2014). Generally, digital story-
telling revolves around presenting short, personal narratives (Meadows 2003) that 
combine images with text, narration, voice, and music (Robin 2008). In other words, 
digital storytelling offers children story content in digital, technology-based formats.
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Porter (2005) explained digital storytelling as integrating the ancient art of oral 
storytelling with an array of technical tools to present personal tales with images, 
graphics, music, and sound, including the storyteller’s voice. This definition resem-
bles that of Robin (2008) and Psomos and Kordaki (2015) who characterized digi-
tal storytelling as traditional storytelling with multimedia. Similarly, Kearney et al. 
(2011) describes digital storytelling as a short narrative captured in video format. 
Several studies with older children have shown that digital storytelling can generate 
children’s interest and learning motivation and facilitate their understanding of com-
plex subject matter (Robin 2008; Sadik 2008).

Empirical studies on digital storytelling in early childhood education have con-
centrated on the teacher (e.g., Kildan and Incikabi 2015; Yuksel-Arslan et al. 2016). 
Effects of digital storytelling on children have, to our knowledge, been investigated 
for math or ICT, but not literacy (e.g., Preradovic et al. 2016). The relationship of 
digital storytelling to children’s overall literacy development in early childhood edu-
cation is therefore yet to be explored.

Measuring Literacy and Digital Literacy Development

Literacy is the use of social practices of creating and interpreting meaning through 
text (Kern 2000). A person who focuses on text comprehension is reading to learn, 
and while doing so becomes literate. To be able to read to learn, children should 
learn to read (Robinson et  al. 2013). There are considerable debates about when 
children should develop their reading skills and how the acquisition of literacy 
should manifest itself in the early years (Fletcher-Flinn 2015).

In early literacy development, a distinction is often made between code- and 
meaning-related skills (Lonigan et  al. 2011). Code-related skills include print 
knowledge, alphabet knowledge, and phonological awareness, among other things 
(Owodally 2015). Meaning-related skills include vocabulary, grammatical ability, 
and oral narrative ability (Westerveld et  al. 2015). Knowledge about causes, cor-
relates, and predictors of children’s reading successes and failures in primary and 
secondary education has expanded greatly in recent decades. This knowledge has 
led to the development of standardized and nonstandardized methods of measuring 
literacy development in early childhood (Lonigan et al. 2011).

A common form of nonstandardized methods for measuring literacy development 
revolves around teacher observations and related assessments such as checklists, rat-
ing scales, and portfolios of children’s products. Since the procedures are not stand-
ardized, the demonstration of children’s skills may not be uniformly measured across 
all children. A common critique of nonstandardized methods is that teacher obser-
vations are often informal rather than well-structured, resulting in measurement of 
skills that only reflect the teacher’s judgment of the child (Brown and Rolfe 2005).

A popular standardized method for literacy development assessment is the dynamic 
indicators of basic early literacy skills test (DIBELS; Kamii and Manning 2005). The 
DIBELS mainly focuses on code-related skills. It consists of the following subtests: 
initial sounds fluency, letter naming fluency, phonemic segmentation fluency, non-
sense word fluency, and word use fluency. The suitability of the DIBELS, and other 
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standardized instruments, for measurement of early childhood literacy development, 
has generated considerable debate (Myers et  al. 1996; National Research Council 
2000). Concerns have been voiced about time required for such assessment, distrac-
tions that interfere with accurate measurement of capabilities, and young children’s 
limited test-taking abilities to assess competence. In view of these concerns, this study 
has adapted content from standardized tests to align with the directions of the local cur-
riculum. The measurement of skills in this study focused on just three key skills of lit-
eracy development: alphabet recognition, phonological awareness, and print awareness. 
Meaningful items were created for authenticity of the child assessments.

The increasing use of technology in children’s everyday life has stimulated the 
emergence of digital literacy which has also been referred to as computer, technol-
ogy, information, media, and communication literacies (Martin and Grudziecki, 2006). 
All these terms share the view that they involve technology other than text. Through-
out this paper, we use the term digital literacy to refer to the use of social practices 
of creating and interpreting meaning through texts with technology (e.g., Kern 2000). 
According to Ng (2015), a digitally literate person is a competent user of three dimen-
sions of digital technology: technical, cognitive, and socio-emotional. The dimension 
of technical skills is the most developed area of digital skills measurement. It includes 
knowledge of devices and operating skills with a focus on technical usage of computer 
(Ba et al. 2002), online abilities (Sonck et al. 2011), exploring tablets (Marsh 2016), 
and operational use of digital devices (Eshet-Alkalai and Chajut 2009; Eshet-Alkali and 
Amichai-Hamburger 2004; Eshet 2012). However, there is little research related to the 
assessment of cognitive or socio-emotional dimensions of digital literacy.

The present study considers cognitive and socio-emotional skills dimensions 
because they are important prerequisites of digital literacy. This choice is also in line 
with a definition of digital literacy in early childhood education that has emphasized 
the use of digital and non-digital practices in using different digital technologies (Bur-
nett et  al. 2014; Sefton-Green et  al. 2016). The cognitive skills dimension of digital 
literacy includes critical thinking and multimodality, which infers that communication 
and representation is more than just about language. The socio-emotional skills dimen-
sion includes communicative and social skills. We did not assess technical skills devel-
opment in this study because available tests are too complex for young children, and we 
wanted to stay away from highly specific facets of technical skills and investigate more 
general cognitive and socio-emotional dimensions.

Measurement for both literacy and digital literacy development in the present study 
has taken into account two critical considerations: (1) a focus on content and determin-
ing what should be measured, in order to be able to assess the effectiveness of designed 
activities; (2) establishing a procedure which was not time-limited in order not to put 
children in stressful situations.

The Current Study

The main research question addressed in this research is: Do oral or digital storytell-
ing activities increase literacy and digital literacy development? In order to answer 
this question, an experimental design was adopted that included three different 
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conditions: a control condition with usual literacy practices implemented in one 
classroom and two experimental conditions implemented in two other classrooms. 
One condition focused on literacy through oral storytelling, and the other condi-
tion focused on digital literacy using technology-based storytelling. No differences 
in children’s outcomes for literacy were expected between the two experimental 
conditions.

Method

Participants

The study was conducted in a public preschool in Indonesia. The study involved 
three classrooms that accommodated 45 children (25 girls and 20 boys), with an 
average age of 5.39 years (SD = 0.41). All classrooms used the same curriculum.

Research Design

The research design was quasi-experimental with three conditions. Classrooms 
were randomly assigned to conditions: control (C); oral storytelling (S); and digital 
storytelling (DS). In the control condition (C), the children received their regular 
classroom literacy enhancement activities. This condition yielded baseline data and 
information on maturation of literacy and digital literacy development across the 
time of the study. In one experimental condition, the children received oral storytell-
ing activities (S), in which a story was read aloud and presented with some visual 
clues. In the other experimental condition, the children received digital storytelling 
activities (DS) and the children watched and listened to a recorded story.

Instructional Materials

There were three storytelling sessions for each of the experimental conditions. The 
theme for the three storytelling sessions was “Me.” This is a common theme for 
classroom activities at the beginning of the school year. The sessions focused on 
“My Name,” “My Birthday,” and “My Hobby.” The content of sessions had an iden-
tical story line across the experimental conditions. The didactic approach in each 
activity session followed Gagné’s events of instructional design (Smith and Ragan, 
2005). For example, the theme of the first activity was “My name” (See Table 1). 
The main objective was to enhance the children’s understanding of their own iden-
tity as presented in oral and printed form. More specifically, the activities supported 
the development of the recognition of letters and the sounds associated with letters 
in children’s full name and nickname. The story line revolves around a boy who 
likes his name, recognizes his name written on his belongings, and also recognizes 
the sounds of his name.
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Assessment Instruments

Literacy Measures

The literacy measures assessed three core skills of early reading and writ-
ing, namely alphabet knowledge, phonological awareness, and print awareness. 
Alphabet knowledge and phonological awareness play different roles in literacy 
acquisition and development. These two sets of knowledge are both necessary for 
the acquisition of literacy (Muter 1994). The same literacy measures were used 
before and after the children had participated in the three intervention activities.

Alphabet knowledge is one important aspect in the acquisition of literacy dur-
ing the early childhood years (Foulin 2005; Wood and McLemore 2001). It is 
defined as the ability to name, distinguish shapes, write, and identify the sounds 
of the alphabet (Piasta and Wagner 2010).

Phonological awareness is another important skill linked to the acquisition and 
development of reading skills in school (McLachlan and Arrow 2010). It is an 
awareness of sounds in spoken words that is revealed by abilities such as rhym-
ing, matching initial consonants, and counting the number of phonemes in spoken 

Table 1  Gagne’s events of instruction for the activities focused on the theme, “My name”

Gagné’s events of instruction Classroom sessions

Circle time, opening (30 min)
 1. Gain attention Engagement in morning routines
 2. Inform learners of the objectives Teacher tells the children about the topic and objective of the 

lesson
 3. Stimulate recall of prior learning Sing the alphabet song and tracing one’s own name in empty 

name cards
(Digital) storytelling session (30 min)
 4. Present the content The storytelling session starts with stating the rules.

Teacher tells the title of the story.
 5. Provide learning guidance Teacher tells the story (or plays the digital story).

Teacher leads a discussion about the character and the story.
Follow-up activities (60 min)
 6. Elicit performance Create a book label: Children search for the letters that make up 

their name and arrange the letters to form the name.
Play a game in which children exchange name cards with their 

friends.
 7. Provide feedback Teacher interacts with children to provide support and feedback.

Circle time, closure (30 min)
 8. Assess performance Each child colors a magic postcard so that it reveals the hidden 

name.
Children show and read each postcard.

 9. Enhance retention and transfer Teacher reviews the story and summarizes activities for (digital) 
storytelling activities.
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words. Phonological awareness has been measured, and consequently defined, by 
many different tasks. One of them is isolating single sounds from words (Murray 
et al. 1996).

Print awareness refers to children’s ability to recognize the function and form 
of print and the relationship between oral and written language (Pullen and Justice 
2003). Important reading prerequisites include children’s ability to recognize envi-
ronmentally embedded and contextualized print, to understand the form and func-
tion of print, and to perceive the relationship between speech and print (Kassow 
2006). In their study, Justice and Ezell (2001) highlight the importance of measuring 
this ability by using storybooks in order to provide a meaningful context for the 
words.

Literacy Assessment

This involved assessment of five skills: (1) identify the initial sound of words (pho-
nological awareness), (2) know your own name (print awareness), (3) recognize let-
ters (alphabet knowledge), (4) recognize everyday words (print awareness), and (5) 
recognize names in written form (print awareness). The child’s skill level was meas-
ured by asking increasingly more complex questions for each feature. Assessment of 
any of the literacy skills was stopped if a child failed to correctly answer a question. 
The children’s responses were scored with a rubric using a 4-point scale for each 
task (See “Appendix A”). Before beginning each part of the literacy assessment, the 
child was given two practice items.

For example, the process for the literacy assessment item of “identify the initial 
sound of words” involved stimulus material consisting of 12 words in everyday use, 
and each word consisted of two to three phonemes. After hearing the word, the child 
was asked to say the first sound in the word. Because many children would iden-
tify the name of the letter rather than the sound, they were given feedback on their 
responses to the practice items to make sure that they understood the task. If a child 
failed to identify the initial sound of the first word given, he/she would receive no 
points for that part of the assessment. If a child answered the first item correctly, a 
new word was then presented. Reliability analyses using Cronbach’s alpha showed 
that there were satisfactory results for the overall literacy pretest (α = 0.63) and post-
test (α = 0.79).

Digital Literacy Measures

Measurement involved an assessment of cognitive and socio-emotional skills that 
are considered prerequisites of digital literacy. Since this procedure was supplemen-
tal to, and independent of, the general classroom literacy assessment, data on these 
measures were gathered from five randomly chosen participants from each class-
room (i.e., five children per condition). The average age of these 15 children (eight 
girls and seven boys) was 5.47 years (SD = 0.33) which was similar to the average 
age for the whole sample.

Cognitive skills items assessed early expressions of multimodality and critical 
thinking, abstract and reflective thinking (Kazakoff 2015; Wenner et al. 2008). The 
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measure linked the items to storytelling and operationalized these items as recall of 
a past event, planning for a new event and picture reading. For instance, recall of a 
past experience is important for story comprehension. It hinges on reflection about 
the context of an event (who, where, and when) and on the ability to explain an 
unfolding story (how and why). The ability to “read” a picture is an important skill 
in digital literacy. This facet in the digital literacy measure was the counterpart of 
the purely text-oriented items in the literacy assessment.

Socio-emotional skills were assessed by communication about the self with oth-
ers through digital platforms (Ng 2015). An important aspect of this skill in early 
childhood concerns is having a sense of self-identity (Marsh et al. 2005). The devel-
opment of self-identity includes knowing one’s name, age, and gender. In addition, it 
concerns how the child’s understands his/her place in the world (Raburu 2015).

The digital literacy measure consisted of a rubric with the following items: (1) 
recall a past event (cognitive skills); (2) plan an event (cognitive skills); (3) read a 
picture (multimodality—cognitive skills); (4) understand one’s own identity (socio-
emotional skills); and (5) engage in a conversation (socio-emotional skills).

Digital Literacy Assessment

Administration of the digital literacy measures followed the same procedure as for 
the literacy test (see “Appendix B” for all items and the scoring rubric). For the 
measure “recall a past event,” the items were focused on children’s ability to identify 
details from a single, personal experience. Each child was asked to recall a recent 
holiday experience. If a child could not recall a single experience, the score for this 
test item would be zero points. If a child recalled an event, he/she was asked to pro-
vide details about that experience. The allotted points would then depend on the 
number of details that were given (i.e., what, where, when, with who, and how). If a 
child started to mention another event, the experimenter would redirect the discus-
sion to the original event. If the child could not do this or could not give details, the 
questions for this item ended. Reliability analyses using Cronbach’s alpha showed 
that there were satisfactory results for the digital literacy pretest (α = 0.65) and post-
test (α = 0.87).

Procedure

The intervention study consisted of three phases: pretest (Week 1), implementation 
(Weeks 2–4), and posttest (Week 5). In the pretest, a group of three to five children 
gathered in the reading room of the school where the experimenter and a research 
assistant were present. The experimenter would then engage with each child, in turn, 
for the assessments. Administration of the literacy assessment took 10–15 min for 
each child, while the digital literacy assessment took 25–35 min for each child. Dur-
ing the assessment process for each child, the other children in the room engaged in 
playful activities led by the research assistant.

During the implementation phase, in the control condition, the children participated 
in the regular literacy-focused classroom activities led by the teacher and with the 
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experimenter present. In the experimental conditions (storytelling and digital storytell-
ing), the activities were given by the experimenter while the regular classroom teacher 
was present to assist with the children. The overall structure of these activities was the 
same in both conditions (see also Table 1). First, there was storytelling. Next, there was 
a whole-class discussion about the story, and finally, there were follow-up activities. 
Each storytelling session began with the experimenter explaining the rules for the ses-
sion and preparing the children for the story by informing them about the title, charac-
ters, and main idea.

In the oral storytelling condition, the experimenter then read the story along with 
presenting some visual clues to the children. While in the digital storytelling condition, 
the story was prerecorded and included texts, pictures, voices, and sounds and then was 
digitally presented using a projection device. The story in the first storytelling session 
was about a boy who likes his name, followed by a whole-class discussion about the 
story. This was followed by two story-related activities. One of these was an individ-
ual project with a focus on children’s creativity; for example, children designed a book 
label using the letters of their own name. The second follow-up activity was a group 
project, such as dramatic play involving an exchange of the children’s name cards.

The posttest was administered in the week following the three activity sessions with 
a similar procedure to the pretest sessions.

Data Analysis

Eight of the 45 children participating in the intervention study did not complete both 
the literacy pretest and posttest because of absence (five children) or because they were 
special needs students (three children). Only complete data for the 37 children who 
completed all assessment tasks were used in the final analyses.

Because the distribution of scores on some measures in the pretest and posttest vio-
lated measurement assumptions for normality and homogeneity of variance, we report 
the findings using nonparametric tests (i.e., Kruskal–Wallis H test). Significant find-
ings were followed by post hoc tests (i.e., Mann–Whitney U test); two-tailed tests were 
used with alpha set at 0.017 (0.05/3), using Bonferroni corrections for multiple tests. 
For effect size, we report the r-statistic (Field 2005). This statistic is qualified as small, 
medium, and large effects for the values r = 0.10, r = 0.30, and r = 0.50, respectively. 
For change in assessment from pre to post, key assumptions for gain scores (i.e., post-
test score minus the pretest score) were met to assess change using analysis of vari-
ance (ANOVA), followed by Tukey HSD post hoc analysis after significance. For these 
effect sizes, we report the d-statistic (Cohen 1988). The findings are classified as fol-
lows: small for d = 0.20, medium for d = 0.50, and large for d = 0.80, respectively.
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Results

Development of Literacy Skills

Table 2 presents the mean item scores and standard deviations for the literacy and 
digital literacy assessments for each group (control condition; oral storytelling con-
dition; and digital storytelling conditions). These mean scores showed that the over-
all scores of the participants in all three conditions at pretest and posttest were below 
the mid-scale value of 2. In addition, there were moderate levels of variance, as indi-
cated by the standard deviations.

The scores on the literacy pretest did not differ between conditions, H 
(36) = 0.648, p = 0.723. In contrast, there was a statistically significant difference 
on the literacy posttest between conditions, H (36) = 8.26, p = 0.016. Post hoc tests 
showed that there was a statistically significant and large effect for the comparison 
between the control condition and digital storytelling condition, U (25) = 128.50, 
z = 2.82, p = 0.005, r = 0.56. There was no difference between the control and sto-
rytelling condition or between the storytelling and digital storytelling condi-
tion, respectively, U (25) = 81.50, z = 0.193, p = 0.847; U (25) = 90.50, z = 0.485, 
p = 0.485.

The boxplots for the literacy posttest, shown in Fig. 1, provide a visual presenta-
tion of differences in outcomes by condition. The shaded areas in each box represent 
the mid 50% of the scores. The horizontal line in the box is the median score in each 
condition. The top (or bottom) 25% of scores are shown in the distance between the 
highest (or lowest) horizontal line and the highest (or lowest) edge of the shaded 
box. The shaded boxes of the control and digital storytelling condition do not over-
lap (indicating significant difference between these two groups as identified by the 
statistical tests). In contrast, there is some overlap between the oral storytelling and 
digital storytelling conditions. The median scores of the two experimental condi-
tions are also similar.

Data analyses for the learning gain (Lgain) scores showed a mean overall 
improvement for literacy skills of 0.21 (SD = 0.21). For the control, storytelling, 
and digital storytelling condition, the mean Lgain score was, respectively, for each 
condition, M = 0.03 (SD = 0.08), M = 0.20 (SD = 0.19), and M = 0.38 (SD = 0.18). 
The ANOVA for Lgain scores showed that there was a statistically significant dif-
ference between conditions, F (2, 33) = 14.74, p < 0.001. Post hoc comparisons 

Table 2  Descriptive statistics for literacy assessment for each condition before and after the intervention 
activities

Scored on a 0–4 point scale, 4 is the highest score

Condition Pretest: Mean (SD) Posttest: Mean (SD)

Control group (n = 13) 1.63 (0.45) 1.66 (0.47)
Oral storytelling group (n = 12) 1.69 (0.41) 1.92 (0.50)
Digital storytelling group (n = 12) 1.80 (0.32) 2.18 (0.34)
Total (n = 37) 1.71 (0.39) 1.91 (0.48)
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indicated that the control had a lower Lgain score than the storytelling condition, 
p = 0.014, d = 1.17, and also a lower Lgain score than the digital storytelling condi-
tion, p < 0.001, d = 2.53. For both comparisons, a large effect size was obtained. In 
addition, the analysis showed that there was a significantly higher Lgain score in the 
digital storytelling compared to the storytelling condition, p = 0.008, d = 0.97, and 
with a large effect size.

Development of Digital Literacy Skills

The pretest results showed that all participants (n = 15) in the three conditions (con-
trol, oral storytelling, digital storytelling) had comparable digital skills at the start of 
the activities, M = 1.88 (SD = 0.23), M = 1.92 (SD = 0.18), and M = 1.88 (SD = 0.23). 
After the activities, the posttest results were M = 2.04 (SD = 0.22), M = 2.80 
(SD = 0.28), and M = 3.00 (SD = 0.42). The results also showed that the median 
score and the distribution of the digital literacy posttest scores in the control condi-
tion did not overlap with those of the experimental conditions. In contrast, there was 
an overlap of the distribution of the scores between the two experimental conditions 
and also the median scores were close to each other.

The Kruskal–Wallis test showed that there was no statistically significant differ-
ence between conditions on the digital literacy pretest, H (15) = 0.153, p = 0.926. In 
contrast, a statistically significant difference was found on the posttest, H (15) = 9.40, 
p = 0.09. Post hoc tests showed that there was a statistically significant and large 
difference for the comparison between the control and storytelling condition, U 

Fig. 1  Boxplot for the literacy posttest scores for each condition
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(10) = 24.50, z = 2.58, p = 0.008, r = 0.82, and for the comparison between the con-
trol and digital storytelling condition, U (10) = 25, z = 2.65, p = 0.008, r = 0.84. The 
two experimental conditions did not differ significantly, U (10) = 15.50, z = 0.64, 
p = 0.523.

Data analyses for the digital learning gain (DLgain) scores showed that all 
conditions showed a mean overall improvement for digital literacy skills of 0.72 
(SD = 0.45). For the control, storytelling and digital storytelling condition, the mean 
DLgain was, respectively, M = 0.16 (SD = 0.09), M = 0.88 (SD = 0.18), and M = 1.12 
(SD = 0.23). The ANOVA for DLgain showed that there was a statistically signifi-
cant difference between conditions, F (2, 14) = 40.70, p < 0.001. Post hoc compari-
sons indicated that the control had a lower DLgain than the storytelling condition, 
p < 0.001, d = 5.06, and also a lower DLgain than the digital storytelling condition, 
p < 0.001, d = 5.50. For both comparisons, a large effect size was obtained. In addi-
tion, the analysis showed that there was no significant difference for DLgain between 
the digital storytelling compared to the storytelling condition, p = 0.051.

Discussion

Increased attention to (digital) literacy goals in early childhood education has been 
accompanied by more formalized educational practices. These endeavors have been 
criticized as being out of tune with how young children (like to) learn (Miller and 
Almon 2009). The present study investigated the design and effectiveness of a story-
telling approach to achieving digital literacy goals. The storytelling activities were 
systematically structured by adopting the events of instructional design proposed by 
Gagné (Smith and Ragan 2005).

The core content of these activities involved storytelling to enable a natural, play-
ful way of learning. This also is in accord with the view that storytelling is a corner-
stone of digital literacy development. Storytelling provided the objectives, models, 
and motivation for literacy skills application. For example, storytelling in the first 
activity revolved around a child’s name and included how to say, spell, and write 
that name. Follow-up activities provided opportunities for practice of the presented 
skills. These activities stimulated the children to apply what they had learned to 
their own situations. This format was the same across the two experimental condi-
tions, although in the digital storytelling condition the story was prerecorded, using 
multimedia including texts, pictures, voices, and sounds. In the design of the sto-
ries, special attention was given to considerations from multimedia learning theory 
(Mayer and Moreno 2003). That is, the design aimed for a strong match between the 
verbal and nonverbal information in the stories (Takacs et al. 2015). In the digital 
storytelling activities, the digital content aimed to support the children’s activities 
and engagement with the real world was highlighted in accord with the statement 
published by NAEYC and Fred Rogers Center (2012).

The measures used assessed a broad spectrum of literacy skills in early childhood. 
The use of rubrics to implement authentic assessment tasks (Bagnato et al. 2014) 
also avoided subjectivity in the measurement processes by the use of the rubric.
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The administration of a pretest afforded an assessment of learning gains and ena-
bled us to test the comparability of the children’s starting levels of (digital) literacy 
skills across classrooms. Pretest scores indicated that there were no differences in 
the mean skills levels in classrooms/conditions at the pretest assessments.

The digital storytelling activities had a significant effect on the children’s liter-
acy skills development. Whereas the children in the control condition showed little 
improvement across the intervention period, the children in the experimental condi-
tions achieved significant gains in literacy skills. Findings suggested that the digital 
storytelling activities also enhanced the children’s digital literacy skills. For digital 
literacy development, significant gains were found only for the experimental condi-
tions. Storytelling activities seemed to be equally effective, across the experimental 
conditions, for developing the children’s digital literacy skills.

The findings showed that the effects of the digital literacy activities on digital lit-
eracy development were promising. However, this part of the research was explora-
tory and involved only a small sample of children who participated in the assess-
ments. It is recommended that future research include bigger sample sizes to form 
more definitive conclusions on the effects of storytelling sessions on digital literacy 
development. A second methodological limitation of the research was that the sto-
rytelling activities were led by the experimenter while the regular activities in the 
control condition were taught by the classroom teacher. During the activities, the 
teacher or experimenter served as a teaching assistant and vice versa. We decided to 
adopt this course of action to disrupt as little as possible the normal classroom rou-
tine in the control classroom.

Conclusions

Overall, the research indicated that the integration of a storytelling approach with 
the didactic approach of Gagné’s nine events of instruction is a promising approach 
for enhancing literacy and digital literacy development in early childhood class-
rooms. Nevertheless, to move beyond the entertainment or novelty effect that digital 
storytelling might bring (Campbell 2012), future studies might consider designing a 
more extensive series of activities to reduce the novelty effect and to maximize all 
possible benefits that might result from digital storytelling activities.
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Appendix A: Scoring Rubric for the Literacy Assessment

# Key skills 
assessed

0 point 1 point 2 points 3 points 4 points

1 Phonological 
awareness 
identifies ini-
tial sound of 
words; oral 
presentation

Needs help 
to identify 
initial sound

1–4 words 
identified

5–6 words 
identified

7–8 words 
identified

9–10 words 
identified

2 Print aware-
ness and 
early com-
prehension 
know own 
name; oral 
presentation

Needs help 
to say own 
name

Own name 
said clearly

Own name 
said clearly; 
spells it cor-
rectly;

Own name 
said clearly; 
spells it cor-
rectly; writes 
name from 
example

Own name said 
clearly; spells 
it correctly; 
writes name 
without 
example

3 Alphabet 
recognition 
recognizes 
letters; 
written (sto-
rybook)

Needs cues to 
recognize 
any letters in 
a storybook

1–4 letters rec-
ognized in a 
storybook

5–6 letters rec-
ognized in a 
storybook

7–8 letters rec-
ognized in a 
storybook

9–10 letters 
recognized in 
a storybook

4 Print aware-
ness 
recognizes 
daily words; 
written 
presentation 
(storybook)

Needs help to 
recognize 
any words in 
a storybook

1 word recog-
nized in a 
storybook

2–3 words rec-
ognized in a 
storybook

4–5 words rec-
ognized in a 
storybook

6 words rec-
ognized in a 
storybook

5 Print aware-
ness recog-
nizes names 
in written 
form; written 
presentation

Needs help to 
recognize 
friend’s 
name on 
attendance 
list

Friend’s name 
recognized 
on attend-
ance list

2–3 names 
recognized 
on attend-
ance list

4–5 names 
recognized 
on attend-
ance list

6 names 
recognized on 
attendance list

http://creativecommons.org/licenses/by/4.0/
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Appendix B: Scoring Rubric for the Digital Literacy Test

# Item (skill) 0 point 1 point 2 points 3 points 4 points
1 Recall a past 

event (cog-
nitive)

No response 
given

Contains 
informa-
tion about: 
“what”

Contains 
information 
about: what 
and where, 
when, who

Contains 
information 
on: what, 
where, 
when, who 
(three or 
four pieces 
of informa-
tion)

Contains infor-
mation on: 
what, where, 
when, who, 
how, why

2 Plan an event 
(cognitive)

No response 
given

Contains 
informa-
tion about 
“what”

Contains 
information 
on what and 
where/when/
who

Contains some 
information 
on: what, 
who, where, 
when (3 
or 4)

Contains infor-
mation on: 
what, who, 
where, when, 
how, why

3 Read a picture 
(cognitive)

Needs help 
to identify 
features 
observed in 
a picture

Identifies 2 
features 
observed in 
a picture(s)

Mentions 2 
features 
observed 
in picture; 
infers story 
of picture

Mentions 3–4 
features 
observed 
in pictures; 
infers story 
of two 
pictures

Mentions 3–4 
features 
observed in 
pictures; infers 
story of three 
pictures

4 Recognize 
own identity 
(socio-emo-
tional)

Needs help 
to mention 
own full 
name

Mentions own 
full name

Mentions own 
full name 
and age

Mentions own 
full name 
clearly; age 
and own 
birthday 
(incomplete)

Mentions own 
full name 
clearly; age 
own birthday 
(complete: 
date, month, 
and year)

5 Engage in 
conversation 
(socio-emo-
tional)

Passively 
responds to 
questions

Needs remind-
ers to follow 
etiquette of 
conversation

Needs 
reminders to 
follow some 
etiquette 
rules of con-
versation

Needs 
reminders 
to follow a 
few etiquette 
rules of con-
versation

Follows all rules 
of conversa-
tion (e.g., 
maintains eye 
contact; waits 
for his/her 
turn to speak; 
asks correctly; 
and responds 
correctly)
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