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guided to do so, and they seemed to prefer keeping their stories simple and just having 

fun with the application.  

 

Figure 30. Vat’s and Nat’s Adventure, Example 2 
 

Furthermore, time constraints influenced the children’s stories. A few of the 

children wanted to continue working on their stories, but they ran out of time, which was 

indicated by some final settings in stories in which there was no character actions, such as 

two of Tommy’s stories, Crabby and His Friends (Figure 27) and Tacky Land and Tacky 

(Figure 28). Debugging their stories, the process of children getting their stories to play 

and function as desired, was a common process for the children working with Scratch Jr, 

and this debugging takes time. Finally, Scratch Jr only allows a maximum of four scenes 

and six if/then envelopes, which limits the level of story complexity. While it is unclear 

exactly why children did not create complex episodes, these are likely contributing 

factors.  
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Interactive episodes 

None of the children’s stories were identified as interactive episodes. However, 

this was influenced by the approach to coding these digital stories from an audience’s 

perspective, rather than how the work of Peterson and McCabe (1983) examined the 

stories from the perspective of the child, as described in the methods section. Interactive 

episodes describe “one set of events from two perspectives” (p. 71). This stands in 

contrast to the other types of structural patterns in which there is one primary perspective 

(i.e., the child’s), and these types of structural patterns are, thus, analyzed from the 

perspective of the child. However, the children’s Scratch Jr stories, as indicated in the 

methods section, were analyzed from the perspective of the audience, and thus, analyzing 

from the perspective of the audience precluded there from being multiple character’s 

perspectives to be analyzed, resulting in zero interactive episodes.  

Conclusion to research question 3 

 The children utilized a variety of structural patterns in their Scratch Jr stories. 

These stories varied from simple descriptions of characters’ actions and environments to 

more cohesive stories with goal-directed behavior and consequences. All of these stories 

were interesting and demonstrated the ideas, goals, and preferences of the children, but 

the fact that many stories lacked goal-directed behavior and consequences illustrates that 

there are opportunities for story development in terms of the children creating more 

complete and cohesive stories. 

Conclusion to Results Chapter 

In conclusion, as demonstrated in this chapter, the children engaged in a variety of 

literacy practices when working with Scratch Jr. Through creating stories with Scratch Jr, 
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the children created a diverse collection of stories with varying story elements and 

structural patterns. In the next chapter, the literacy practices, story elements, and narrative 

structures derived through the children’s interactions with Scratch Jr will be examined in 

the context of existing research literature, and I will connect these findings to the 

literature base and highlight contributions of this study. Additionally, the following 

chapter will provide implications of this study and directions for future research. 
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CHAPTER 5 

DISCUSSION 

 

Overview 

This study illustrated how first- and second-grade children created digital 

multimodal stories using the Scratch Jr iPad application. Through creating their digital 

stories, the children engaged in valuable standards-based literacy practices and utilized a 

variety of story elements and structural patterns, demonstrating their ability to create an 

array of stories through using visual elements, written text, and oral language. In this 

chapter, I connect the results of this study to the fields of new literacies and digital 

storytelling. I also describe this study’s limitations, discuss implications for teaching, and 

provide directions for future research.  

New literacies 

 This study utilized the concept of new literacies (Coiro, Knobel, Lankshear, & 

Leu, 2008; Lankshear & Knobel, 2011) as a theoretical framework and conceptualized 

the children’s story creation process as a new literacies practice in which children 

produced digital multimodal stories through combining visual elements, written text, and 

oral language. This process aligns with the ideas of Lankshear and Knobel (2011) who 

recognize that digital multimodal texts represent a significant departure “from 

‘conventional’ print-based literacies” and signify a shift towards “producing, distributing, 

exchanging, and receiving texts through electronic means” (p. 29).  

The results from this study illustrate that young children can develop valuable 

new literacies skills that are critical to communicating in the modern world (Coiro, 
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Knobel, Lankshear, & Leu, 2008). The children demonstrated their abilities to use digital 

technologies to tell stories through combining visual, written, and oral modes of 

communication, which represents the valuable and complex processes of multimodal 

composing (Kalantzis, Cope, & Cloonan, 2010; Lankshear & Knobel, 2011).  

Multimodality was a central feature of the children’s stories, as children used 

visual elements, written text, and oral language in numerous ways in their Scratch Jr 

stories. The children’s stories and the ways they utilized different story elements through 

various modes of communication is relevant to the concept of modal affordances (Jewitt, 

2013; Kress, 2010). Jewitt (2013) describes a modal affordance as the types of 

information that can be easily conveyed through a particular mode of communication; it 

is also important to recognize the limitations or constraints of various modes. 

The story grammar analysis, which was conducted with a multimodal framing, 

illustrated that some story elements were typically conveyed through a particular mode of 

communication. For example, settings and environmental states, which relate to the story 

environment and characters within, were conveyed through visual means, such as how 

the children provided details about the story environment and characters’ appearances by 

using visual features in the application. This suggests that the easiest way for children to 

provide information about the story environment was through visual means. This stands 

in contrast to motivating states (i.e., the goals of the character), which were conveyed 

through written or oral modes of communication, illustrating without written or oral 

language it is difficult to clearly communicate information about a character’s goals 

while creating stories in Scratch Jr. While some story elements were best-suited to be 

conveyed by a particular communicative mode, other story elements, such as actions and 
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events, were conveyed through by all three of these communicative modes of focus: 

visual elements, written text, and oral language. These examples align with the concept of 

modal affordances (Jewitt, 2013) in that the children used specific modes of 

communication to convey different types of story elements while creating stories with 

Scratch Jr on iPads.   

The children’s ability to create stories using different modes of communication 

supports existing research that demonstrates how iPads can support the development of 

new literacies practices and can be used in literacy education (Beschorner & Hutchison, 

2013; Hutchison, Beschorner, & Schmidt-Crawford, 2012). The children in this study 

used iPads to create stories and engage in numerous standards-based literacy practices.  

While creating their stories, all children sequenced events, which included characters’ 

actions and dialogue, through arranging the Scratch Jr coding blocks, including their use 

of if/then and scene-changing coding blocks. Children also presented details about the 

story, characters, and setting through the use of multimodal symbols, and they also used 

temporal signifiers, which were presented visually, to indicate that time had passed in the 

story and that some events occurred before others. These findings support the work of 

Foley (2013), who found that first- and second-grade children who engage in digital 

composition demonstrate their ability to engage in these literacy standards-based 

practices.  

However, not all children provided a sense of closure to their stories, which was 

likely influenced both by their goals for their Scratch Jr stories and time constraints. The 

fact that many stories lacked a sense of closure represents an opportunity for future 
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educational use, in which educators promote conversation about story conclusions and 

help their students create stories that demonstrate a sense of closure.  

While there is room for improvement in terms of providing a sense of closure, the 

children demonstrated their ability to engage in activities related to the other two literacy 

standards examined in this study. The children connected oral language with visual 

displays through regularly discussing their stories with their tutors and referencing the 

visual interface of Scratch Jr, and the children demonstrated their ability to focus on a 

topic and respond to questions in their digital writing processes. Through this processes, 

the children strengthened and revised their stories, which is an important feature of the 

writing process and is also relevant for writing from a multimodal and new literacies 

perspective (Leu, Slomp, Zawilinski, & Corrigan, 2016). 

The children largely improved and revised their stories through debugging, in 

which they adjusted the Scratch Jr coding blocks in order to make their stories run 

smoothly, as initial coding segments might result in non-functional code or characters 

behaving in an undesirable way. More broadly, the first- and second-grade children’s use 

of computer coding skills to create multimodal stories was an integral and unique feature 

of this study. This extends the conceptual work of Hutchison, Nadolny, and Estapa 

(2015) who describe coding literacy as the ability to use computer programming skills 

and knowledge to create a sequence of instructions that when executed by an application 

accomplish a task. These authors argue that coding literacy is “an important type of 

digital and disciplinary literacy that is relevant to classroom instruction,” and they 

advocate for the use of coding applications, such as Scratch Jr, in literacy instruction as 

children can engage in valuable literacy activities while also developing their coding 
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literacy skills (p. 494). This is relevant to the work of Shanahan and Shanahan (2014) 

who recognize the value of incorporating disciplinary literacy into elementary 

classrooms. 

This study provides empirical evidence that young children can engage in 

valuable literacy practices by creating multimodal stories through computer coding and 

supports the work of Hutchison, Nadolny, & Estapa (2015). The children in this study 

selected and organized computer coding blocks in specific ways that resulted in their 

creation of digital stories. This is evidence of the children developing coding literacy 

skills, which relate to utilizing computer coding knowledge and skills to execute a task. 

The first- and second-grade children demonstrated their ability to use coding knowledge 

and skills to create a digital story. This suggests that Scratch Jr is an effective way of 

teaching coding to young children. This is particularly important given that many 

computer coding languages are difficult to learn and use due to the complexity of the 

language’s syntax (Resnick et al., 2009).  

There is limited research that investigates children’s ability to engage in 

storytelling through computer coding, and the existing literature focuses on middle-

school students (Burke & Kafai, 2010; Kelleher, 2006). At the time of this study, there 

was no empirical research that has investigated how young children create digital stories 

through computer coding. While the work of Resnick, Ocko, and Papert (1988) 

investigated how children programmed robots and wrote stories on paper about their 

experience, this is significantly different than the present study in which the children 

actually created and programmed digital stories, which is more closely related to the 

work of Burke and Kafai (2010) and Kelleher (2006). This research thus addresses a gap 
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in the literature and illustrates how even young children can engage in digital storytelling 

through computer coding. In sum, the children engaged in a variety of current standards-

based literacy practices, while also developing their coding literacy skills, both of which 

occurred through their creation of digital stories.  

Digital storytelling 

 One important issue related to digital storytelling in the context of this research is 

that while this study examined how children created digital stories through computer 

coding, the stories they created were influenced by the research procedures and 

interactions with their tutors. If the activities were structured differently, such as the 

tutors or I set different expectations for the children or the children had more time to 

create their stories, then the children’s story creation processes would have been 

different. Thus, the children’s processes for digital story development were mediated by 

the research design itself and their interactions with their tutors. While this study could 

have been structured differently in terms of student expectations and tutor support, it still 

illustrates the value of children engaging in literacy practices through creating digital 

stories with a coding application.   

These findings complement the work of Burke and Kafai (2010), who studied 

how middle-school students created digital stories through using Scratch (a more 

advanced version of Scratch Jr). The present study, however, focuses on how younger 

children and also places greater emphasis on literacy skill development in contrast to 

Burke and Kafai, who were more interested in the computer science aspect, which was 

also the case of Kelleher (2006), who investigated how middle-school girls engaged in 

computer coding by creating stories with the Storytelling Alice software. Thus, this 
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research with its greater focus on literacy development of younger children both 

complements and addresses a gap in the existing research literature.   

 In regards to digital storytelling more broadly, as it is not typically associated with 

computer coding nor fictional stories, this research also contributes to the literature. 

Garrety (2008) described five primary genres of digital stories, all of which were 

primarily associated with non-fiction and personal stories, which aligns with Lambert’s 

(2013) foundational work on digital storytelling These stories are certainly valuable, but 

fiction is an important component of young children’s literacy experiences and 

development. Thus, it is important to recognize that fictional stories can be the focus of 

children’s digital storytelling practices. As is indicated by the work of Garrety (2008), 

students engaged with digital storytelling typically focus on non-fiction and personal 

stories. However, the children in this study created stories about aliens in space, cats 

traveling to the north pole, and a girl turning into a fairy. This was an enjoyable process 

for children and allowed them to create fun fictional stories similar to many of the books 

and stories they know and like so well. Thus, we should encourage children to create 

fictional digital stories, as the process can result in children enjoyably and creatively 

engaging in literacy practices, which is supported by the findings of this study.  

Foley (2013) noted that most of the existing research on digital storytelling 

focuses on older students. This is supported by the work of Garrety (2008), who 

demonstrated that much of the literature base focuses on adolescents and preservice 

teachers. Thus, this study addressed a gap in the literature by investigating the literacy 

practices of young children engaged in digital storytelling, of which there is limited 

research. This research illustrates how young children can create digital stories and 
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engage in standards-based literacy practices in their story creation processes, which 

supports the work of Foley (2013), who examined young children’s personal narrative 

style of digital stories.  

Finally, as noted by the work of Garrety (2008), much of the research on digital 

storytelling involves a prewriting process, often with the use of storyboarding. This 

current study examined the children’s stories with their initial stories foregoing 

prewriting and their final two stories included prewriting. As illustrated in the results 

section, the stories that utilized prewriting tended to be stronger than those that did not, 

which is an interesting finding and indicates the value of prewriting in digital storytelling, 

which may a valuable point of analysis in future research studies.  

Motivation and engagement 

 A notable finding of this research was the high-level of motivation and 

engagement of the students while they created their digital stories with Scratch Jr. Hattie 

(2009) notes that motivation and engagement positively impact learning, and the high 

levels of student motivation and engagement are encouraging. Tutors commented on the 

children’s motivation and engagement:  

• “[My student] is definitely motivated and engaged with this storytelling process. 

He has caught on to how to use the program quickly and loves adding 

conversations and details.” 

• “[My student] was very engaged and motivated.”  

• “[My student] remained motivated the entire time.” 

Quotes such as these were supported by my observations and field notes. It is 

often difficult for children to focus on educational activities, yet the children in this study 
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maintained focus for thirty-minute intervals while creating their digital stories. 

Furthermore, the children’s high levels of motivation and engagement in this study were 

accompanied by a high level of enjoyment with literacy activities. Many educators want 

their students to enjoy the learning process, and though this can be difficult to 

accomplish, the children in this study demonstrated motivation, engagement, and 

enjoyment, which was appreciated by their tutors. 

Limitations 

 While this study contributes to the existing research literature, particularly in the 

areas of new literacies and digital storytelling, it is not without its limitations. One 

limitation is that scholars should be cautioned from generalizing the findings of this study 

to other environments, which is influenced by the sample size of the study. This study 

illustrates ways that young children can engage in new literacies practices through digital 

storytelling via computer coding, the experiences of other children may not align with the 

experiences of the participants in this study.  

 A similar limitation is that while scholars have shown that cultural and linguistic 

backgrounds can influence how children tell stories (Champion, McCabe, & Colinet, 

2003; Labov, 1972; Schachter & Craig, 2013), this study did not focus on the children’s 

cultural or linguistic backgrounds, which may or may not affected how they created 

stories. Future research that examines children’s cultural and linguistic backgrounds and 

how those may influence the digital stories that children create would be a valuable 

addition to the literature.  

Another limitation of this study occurred in a reading clinic setting and not a 

classroom environment. The differences in settings and support from educators (e.g., 
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comparing tutors working with a single student to a teacher working with 25 students) 

would impact the children’s overall experiences and the educator’s strategies for 

instruction and learning. Similarly, the children created each one of their stories within a 

30-minute time period, which impacted their ability to plan, create, and revise their 

stories. If children had longer periods of time to plan, create, and revise their stories, their 

stories would have likely turned out different.  

Additionally, as this study occurred in a reading clinic context, children had 

individualized instruction from their tutors, which while beneficial is also a limitation in 

that different tutors had different experiences both with literacy teaching and savviness 

with the Scratch Jr program. The differences in tutors’ experiences and skills affected the 

children’s experiences and interactions with Scratch Jr and ultimately the stories they 

produced. In the future, studies more closely controlling for this instructional variability 

would be valuable.  

Another limitation in the children’s process of creating stories was the Scratch Jr 

application itself. Scratch Jr provides users dozens of characters and settings, but still 

these are inherent limitations of the application itself. The children naturally choose one 

or more of the pre-existing characters and settings, and through this process, they do not 

(or cannot) choose characters and settings that are absent from the application’s existing 

selection. So, while children choose settings like a classroom or the moon, there is no 

setting for other places, like Jupiter or a cave, which precludes children from creating 

stories about these settings. Furthermore, Scratch Jr only allows the user to integrate four 

settings, which precludes children from creating longer and possibly more complex 

stories. Overall, the children have to work within the limitations of Scratch Jr, and while 
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it affords a wide range of features and opportunities to the children, it is inherently 

limited and affects their story creation process and the end product. This represents an 

opportunity for groups who are developing software like Scratch Jr to create applications 

that are not as limited in terms of settings or characters by allowing users to easily create, 

share, and integrate new assets into the program. As professionals in many disciplines 

seek inspiration and borrow ideas and content from one another, computer scientists 

included, creating a coding application that allowed young children to do this represents 

an opportunity for children to engage in these such community-based practices.   

Finally, this study largely focused on the children’s stories, and while the data 

included field notes, observations, and the tutors’ story submission forms, it did not 

include interviews with the children, which could have revealed more information about 

their thoughts and creative processes while working with Scratch Jr. This is a limitation 

of the study, and including interviews may have provided additional insights as to the 

children’s decision-making and learning processes as well as their overall experience 

more generally.  

Suggestions for instruction 

 This study revealed how young children can engage in new literacies and digital 

storytelling practices through computer coding, all while demonstrating their ability to 

engage in standards-based literacy practices and being excited about the activity. This 

was a valuable process, but before implementing in educational environments, there are a 

few important suggestions for instruction to consider. 

First, as Hutchison and Woodward (2014) note, it is important to establish 

educational goals before deciding to integrate instructional technology. In relation to this 
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research, educators should first determine which educational goals and standards they 

aim to achieve. Having young children create digital stories with Scratch Jr may or may 

not help the educators achieve these goals, which would influence whether or not Scratch 

Jr or digital storytelling should be included in the activities. If a teacher’s goal is to 

develop the students’ abilities as relates to one of the standards addressed in this research, 

then digital storytelling via Scratch Jr may be an appropriate choice, but there are plenty 

of goals and standards that are not best achieved through Scratch Jr, which should 

influence the teacher’s decision-making process. This idea is supported by Hutchison 

(2016), who notes in regards to literacy education, “instruction and activities involving 

coding must be carefully planned” (p. 17).  

 Second, this study found that the children’s stories and the child-tutor dialogue 

improved when the tutor led a prewriting session, which then served as a guide for the 

student creating a story. Thus, when using Scratch Jr to create digital stories, educators 

should strongly consider having the children engage in a prewriting activity to aid in 

story development. The use of a prewriting graphic organizer was useful for both children 

and tutors in this study, and selecting a graphic organizer that aids in goal attainment and 

learning can be helpful.  

 Third, deciding what type of prewriting discussion and brainstorming can affect 

the child’s end product. One tutor decided to have her student, Elle, think not only about 

story features such as characters, setting, plot, and events, but she also required Elle to 

think about a problem and solution for the story. This was the only tutor to lead a 

problem-solution prewriting discussion, and it led to great results for her student. Elle 

created two of the most cohesive stories and she demonstrated a sense of closure, which 
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was lacking in many of her peers’ stories and set Elle’s stories apart. Educators should 

consider what type of story they want their students to create, such as a story that 

integrates a problem-solution or a cause-and-effect structure, and then use this as a 

central component of prewriting that will guide the student in his or her story creation 

processes to promote cohesive stories that demonstrate a sense of closure, a writing 

device that was missing in many children’s stories.  

Fourth, when educators create an activity in which their students create digital 

stories using Scratch Jr, the teachers should create an activity structure and timeline that 

give themselves and their students ample time to create cohesive stories. This research 

found that the thirty-minute time limit constricted students from completing the stories 

they had envisioned. Structuring this activity differently, perhaps by including multiple 

work sessions that allow students prewrite, draft, revise, and publish would likely result 

in students being more careful and reflective in their writing process, which can enhance 

learning (Harris, Graham, Brindle, & Sandmel, 2009).  

Fifth, educators should have their students publish and share their stories after 

they have engaged in the writing process. In this study, the prewriting graphic organizers 

demonstrated that some of the children had additional ideas that they did not or could not 

integrate into the story, which was likely influenced both by time constraints and the 

limited number of characters, objects, and settings. Thus, after the children have created 

their stories, children should be able to present their story in front of their peers, which 

would be supplemented by a verbal description of the children’s thoughts on the story as 

well as to provide background information that might not be clearly conveyed in the 

story. This would also provide an opportunity for each child’s peers to ask questions and 
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provide feedback, which relates to oral language development and is valued by the 

Common Core State Standards (National Governors Association Center for Best 

Practices & Council of Chief State School Officers, 2010). This process could take place 

after the child has created an initial draft, which could then influence the revision process, 

and/or it could occur by the child presenting his or her final product. 

Sixth, as noted in the previous four points, teachers have the ability to shape this 

activity so it aligns with their educational goals, which can include integrating prewriting, 

allowing plenty of time for story creation, and having students publish or share their 

work. Similarly, teachers can shape their Scratch Jr lessons to focus on different aspects 

of learning, which may be connected to literacy and/or other disciplines. For example, 

some teachers may want to focus on different patterns of stories, such as problem-

solution or cause-and-effect patterns, and they could plan their lesson accordingly.  

In terms of other disciplines, teachers may instead want to focus more on the 

computer science knowledge and skills that children can develop through Scratch Jr to 

promote coding literacy (Hutchison, Nadolny, & Estapa, 2015), and in this case, they 

may focus the lesson on how basic concepts of coding and how children can strive to 

create effective and efficient coding sequences, which could connect with the 2016 

International Society for Technology in Education (ISTE) Standards for Students that 

highlight the value of computational thinking and engaging in iterative design processes 

to create innovative artifacts (International Society for Technology in Education, 2016). 

This process also aligns with the Next Generation Science Standards (NGSS) K-2 

Engineering Design standards that recognizes the value of comparing different designs 

and comparing and contrasting different designs to determine strengths and weaknesses 
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(NGSS Lead States, 2013). Other teachers may want to focus on the math elements 

associated with Scratch Jr, and they may focus concepts such as addition or 

multiplication that can be associated with programming the characters to move certain 

distances in various patterns, activities that teachers could align with the Common Core 

Math Standards While this study focused on literacy, educators can consider 

opportunities to integrate Scratch Jr across the curriculum and develop interdisciplinary 

activities.   

Finally, as coding is a fundamental component of creating stories with Scratch Jr, 

teachers should clearly demonstrate effective and efficient ways of using coding blocks. 

For example, while the demonstration videos showed that children could change the 

distance of coding blocks, some children used five move-right coding blocks with a value 

of one instead of using one move-right coding block with a value of five. Using five 

coding blocks when one will suffice is inefficient and can be more time consuming to 

change in debugging and revision processes. Additionally, the if/then coding blocks were 

the most difficult for the children to use, and while their use was modeled in the demo 

video, only a few children demonstrated that they could use these effectively. If/then 

coding blocks are efficient means of sequencing events and dialogue, but some children 

rarely (or never) used them, which was likely influenced by how difficult they were to 

use. Teachers should scaffold instruction on difficult features, such as the if/then coding 

blocks, and offer multiple opportunities for the children to develop proficiency with these 

blocks. This will allow children to create better-sequenced and more cohesive stories.  

In sum, through identifying the children’s story creation processes and the story 

elements and structural patterns of those stories, this study can help teachers plan their 
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instruction. The implications and suggestions described above are specific enough to aid 

in instructional planning and implementation, but they should also be recognized as 

flexible, as all teachers have their own unique classroom environment and student 

population. Considering these suggestions is important, but it is also important for 

teachers to decide what is best for their classroom given their specific learning goals and 

unique classroom context. 

Directions for future research 

 This study demonstrated that when first- and second-grade students create digital 

stories through computer coding, they can engage in practices that align with current 

educational literacy standards. While this study contributed to the research literature, 

further research is needed to better understand how creating stories via computer coding 

can contribute to student learning. Given the limited research on digital storytelling in the 

primary grades (Foley, 2013), there are numerous opportunities for future research.   

First, as existing literature focuses on digital storytelling from a non-fiction or personal 

narrative perspective, further research should explore the potential of students creating 

fictional stories through digital means, which would complement the present study and 

address a noticeable gap in the literature. For example, future research could directly 

compare the creation processes related to creating fictional vs. non-fictional stories, 

which would likely illuminate how the processes differ, but can both contribute to student 

learning in unique ways.   

Second, there is limited research related to how children can learn through 

creating stories through computer coding, and the existing literature focuses on 

secondary-level students (Kelleher, 2006; Burke & Kafai, 2010). While the present study 
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begins to address this gap, much more research is needed, particularly in an era marked 

by increased focus promoting children’s computer science and coding skills 

(International Society for Technology in Education, 2011; Hutchison, Nadolny, & Estapa, 

2015; Patterson, 2016). Thus, further research should explore how children can create 

stories through computer coding. This research should include diverse students from 

different educational contexts to understand both how these practices can facilitate 

literacy skills as well as develop coding literacy and computer science skills.  

Third, existing research on story grammar analysis (Champion, McCabe, & 

Colinet, 2003; Peterson & McCabe, 1983; Schachter & Craig, 2013) focuses on 

children’s oral narratives. However, this study used story grammar analysis with a 

multimodal lens and investigated how children utilized story elements using multiple 

modes of communication. Further research could extend this approach to analysis and 

investigate how children utilize various story elements in their digital stories through 

different multimodal symbols on various digital storytelling platforms and applications. 

This research could be supplemented by the concept of modal affordances (Jewitt, 2013) 

to examine which communicative modes are effective at conveying certain types of 

information and which modes are ineffective, and identifying modal affordances could 

inform the field of digital storytelling both in theory and practice.  

Fourth, scholars who examine children’s stories have found that cultural 

influences exist and can affect how children tell stories, an important issue that was not a 

focus of this study. However, existing in this area research has focused primarily on oral 

narratives and stories (Champion, McCabe, & Colinet, 2003; Labov, 1972; Peterson & 

McCabe, 1983; Schachter & Craig, 2013), but a similar phenomenon may exist for 
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children’s digital and multimodal stories. Additionally, the work of Garrety (2008) 

recognizes the potential for creating cultural stories through digital means. Future 

research that examines cultural and linguistic influences on young children’s digital 

stories would be valuable, and may reveal how children from diverse backgrounds may 

vary in their digital storytelling processes. 

Conclusion and personal reflection 

 This study illustrates that young children engage in valuable standards-based 

literacy practices while creating digital stories through computer coding, and in doing so, 

they utilized a variety of story elements and structural patterns.  The children’s use of 

multimodal symbols illustrated their ability to utilize the modal affordances of the various 

communicative modes that helped them tell their stories, and the children were highly 

motivated and engaged to create stories with Scratch Jr.  

 These are valuable findings, but future research is needed to develop a more 

nuanced understanding of how such activities can best promote learning for diverse 

students in a variety of educational contexts. This research recognizes the value of 

creating digital stories through computer coding, a position supported by the International 

Reading Association (2009) who stated that “to become fully literate in today’s world, 

students must become proficient in the new literacies of 21st-century technologies” and 

teachers need to “effectively integrate these new technologies into the curriculum [to 

prepare] students for the literacy future they deserve” (p. 1). While many teachers are 

already working towards this goal, it is the responsibility of educational researchers to 

investigate different new literacies practices, determine their efficacy, and disseminate 

their research and its implications for instruction to pre- and in-service teachers 
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throughout the world. This research contributes to that goal, but much work remains. 

Education scholars will continue working to investigate effective new literacies practices, 

and so will I. My work has just begun.  
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APPENDIX A 
 

PARENTAL INFORMED CONSENT DOCUMENT 

Title of Study: Examining K-2 Children’s Digital Stories Created with the iPad 
Application Scratch Jr 

Investigators:  Sam von Gillern 

This is a research study that your child is invited to take part in. Please take your time in 
deciding if you will grant permission for him or her to participate. Please feel free to 
contact me with any questions you may have. I’m available to meet in person, speak over 
the phone, or communicate through email.  

Introduction 
The purpose of this study is to learn how children tell stories using Scratch Jr, an iPad 
application designed for 5-7 year-old children. The stories they create with the help of 
their reader tutor will be analyzed to determine what types of story elements and 
structures they use when telling digital stories. The types of communication they use 
(e.g., visual, oral, and written) will also be analyzed to determine how children use 
different types of symbols to communicate meaning to the audience. The goal of this 
study is that through identifying the patterns of their stories may help educators better 
understand children’s preferences for digital communication and opportunities for student 
growth, which may ultimately influence teacher practice.   
 
Your child is being invited to participate in this study because he or she is currently in 
kindergarten, first, or second grade.  

Description of Procedures 

If you allow your child to participate, your child will be asked to listen and participate in 
Scratch Jr introductory activity at the Reading Clinic, which will take approximately 30 
minutes. Then, during the three subsequent tutoring sessions at the Reading Clinic, the 
child will be asked to develop three stories with Scratch Jr (one story each day, each story 
being created in approximately 10- to 30-minute period).  

Risks or Discomforts 

While participating in this study your child may experience the following risks or 
discomforts: As is the case with any type of teaching or learning activity, sometimes 
children do not enjoy participating. If your child requests to stop the activity, then their 
tutor will move on to a different tutoring activity.  
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Benefits  
If you allow your child to participate in this study, there may be no direct benefit to you 
or your child. It is hoped that the information gained in this study will benefit society by 
helping researchers and educators better understand how children tell stories and 
communicate through digital technologies, which may ultimately influence teacher 
practice.  

Costs and Compensation 
You and your child will not have any costs from participating in this study. Your child 
will not be compensated for participating in this study.  

Participant Rights 

Your child’s participation in this study is completely voluntary. You can choose not to 
give consent or you can withdraw consent at any time without any penalties or negative 
consequences. Your child may also choose not to participate or withdraw from the study 
at any time without any penalties or negative consequences.  

Confidentiality 
Records identifying your child will be kept confidential to the extent permitted by 
applicable laws and regulations and will not be made publicly available. However, 
federal government regulatory agencies auditing departments of Iowa State University, 
and the Institutional Review Board (a committee that reviews and approves human 
subject research studies) may inspect and/or copy study records for quality assurance and 
data analysis. These records may contain private information.  
 
To ensure your child’s confidentiality to the extent permitted by law, the following 
measures will be taken: After the data (i.e., the children’s digital stories) are collected, the 
data will be anonymized through removing the children’s names from the data. The data 
will be stored on the researcher’s password protected computer. As the data will be 
anonymized, the children’s names will not be reported during any dissemination of this 
research.  

Questions  
You and your child are encouraged to ask questions at any time during this study. For 
further information about the study, contact Sam von Gillern. 
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Consent and Authorization Provisions 
Your signature indicates that you voluntarily agree to allow your child to participate in 
this study, that the study has been explained to you, that you have been given the time to 
read the document, and that your questions have been satisfactorily answered. You will 
receive a copy of the written informed consent prior to your child’s participation in the 
study.  
 
 
Child’s Name (printed)               
  
 
________________________________________________________________  
Printed Name of Parent/Guardian or Legally Authorized Representative   
  
 
 
_________________________________________________________  
Signature of Parent/Guardian or Legally Authorized Representative  
 
 
________________  
Date 
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APPENDIX B 
 

IRB APPROVAL FORM 
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APPENDIX C 
 

TEACHER INSTRUCTIONS 
 

As this activity is for research, it is very important that you read and follow the 
directions carefully to promote reliable data for analysis. Please read these directions 
carefully and ask the researcher, Sam von Gillern, any questions you may have either 
face-to-face, via email (samvong@iastate.edu), or over the phone (515-314-1258). Sam 
will also be present at tutoring for each of the Scratch Jr tutoring sessions, so you could 
also ask him questions then. 
 
Scratch Jr Introduction Activity - Day 1 
 

• The researcher will spend approximately 25 minutes with groups of tutors and 
children. He will briefly explain the task (i.e., learning how to use Scratch Jr), and 
then use the following schedule: 

o 3-minute video on overview of basic functions 
§ https://youtu.be/kZqbbdEHU4g 

o 5-minute session where children use and play with the application 
o 3-minute video on using additional functions including oral and written 

language 
§ https://youtu.be/pYl8o6LYntA 

o 5-minute session where children use and play with the application 
o 5-minute video on advanced functions (e.g., connecting multiple scenes 

and using envelopes that initiate additional actions) 
§ https://youtu.be/Qz0Mby4LhM8 

o 5-minute session where children use and play with the application 
 

• Note: All K-2 children will do Scratch Jr activities, but we will only collect data 
(the stories) from the children whose parents consented to participation and the 
children who assented.  

• For your knowledge, the primary Scratch Jr features are: 
• Sprites (characters and objects that can be programmed to do various 

things) 
• Backgrounds and the ability to shift from one background to another via 

the use of red icons that designate a shift from one background to another. 
• Yellow icons to start/initiate the program 
• Blue movement icons, which you can adjust the distance of via entering 

different numbers at the bottom of the icons 
• Purple/pink icons, particularly the ones that allow you to create written 

messages with text 
• Green icons that allow you to record audio (including verbal speech and 

personally made sound effects).  
• Orange icons that allow you to program a repeated motion, such as 

bracketing around blue movement icons to create a repeated pattern of 
movement 
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• Red icons that allow you to end the program or transition to different 
background 

Teacher Instructions for Days 2, 3, and 4 
Children’s Story Creation and Data Collection 

 
(Please keep this instruction sheet next to you during days 2, 3, and 4 for your reference) 

 
During days 2, 3, and 4, the children will create his or her own stories. Before they create 
their own stories on Day 2, everyone in your tutoring room will watch a short video on 
different types of stories. (Note: watching this sample video will only occur on Day 2. 
https://youtu.be/QuKP9PqmZGw) Every day before the children create their stories, you 
need to remind them that can create any type of story they want through using various 
functions, characters, settings, plots, etc. Here is important information for you as you 
facilitate this activity.  
 

Remember that the student that he or she can create any type of story he or she wants, 
which includes that story can be about anything and it can have singular or multiple 

characters, a singular or multiple settings, and any type and amount of written or oral 
language 

 
The students are responsible for choosing the content of their own stories including  

characters/settings/actions/plot/dialogue.  
 
You, the teacher, are responsible for three primary things: 

1. Asking probing questions 
a. First, ask “What do you want your story to be about?” 
b. Then, if the child struggles with content generation, feel free to ask more 

specific probing questions:  
i. What do you want as your background? 

ii. What character(s) do you want to use? 
iii. What do you want the character(s) to do? 

c. Note: On the story submission form, please note which types of probing 
questions you asked during the Scratch Jr session  

2. Providing technical support  
a. Helping your students use the Scratch Jr application and its technical 

functions 
b. Note: on the story submission form, when you provide technical support, 

please indicate what type of technical support you provided.   
3. Taking dictations from the children and entering them into Scratch Jr 

a. When children decide to use written words in their stories (e.g., for 
captions or for character dialogue), you will ask them what they want the 
caption or character to say, and then you will enter those words into 
Scratch Jr.  

b. This will allow the children to focus on the sentence and meaning rather 
than the spelling and allow for easier analysis of written text.  
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c. Also, after the child has finished creating their story, you will ask them 
what they want the title of the story to be, which you will enter in writing 
at the Project Information Screen, which you can access by pressing the 
small orange section in the top right of the screen.  

 
The children will have up to 30 minutes to create his or her story, though they can 

stop earlier when/if they tell you they are done with their story. Keep track of the time 
they start, and then if necessary, give them a 10-, a five- and then a one-minute notice 
that their time is nearly up. Once their story is complete or the 30 minutes are up, please  

 
• Ask them what they would like to name their story  
• Write their title on the Project Information Screen (the orange section/button at 

the top-right of the screen).  
• Write the amount of time the child used to create their story on the Scratch Jr 

Story Submission Form 
• Email the story to yourself and the researcher at samvong@iastate.edu).  

 
Then set the iPad to the side and write the amount of time the child used to create 

their story on the Scratch Jr Story Submission Form. Then, begin your next tutoring 
activity.  

After tutoring is over, please complete the Scratch Jr Story Submission form (both 
sides), and I will come pick them up.  
 To recap, your role is to ask probing questions, provide technical assistance, and 
take the children’s dictations when they want to incorporate written text into their stories 
by typing out the children’s words/sentence into Scratch Jr. It is important that you DO 
NOT tell them what type of story they should create or what 
words/features/characters/setting/plot they should use.  

If the child asks you what the story should be about, you simply can tell him or 
her “whatever you want it to be about.” If he or she pushes for further guidance, you can 
show him or her character/setting options and/or remind him or her of the different 
coding features/commands in Scratch Jr, and then you can ask him or her what 
characters/settings/features they would like to use.  
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APPENDIX D 
 

SCRATCH STORY SUBMISSION FORM 
 
After the child has finished his or her story, please complete this form and place it inside 
the iPad cover, and then place it in a visible place on your tutoring table to be collected 

by the researcher. 
 
Date:__________________ 
 

Teacher’s Name:__________________________________________________________ 
 

Child’s Name:____________________________________________________________ 
 

Time Activity Started ________________________ 
 
 
Time Activity Ended_________________________ 
 
 
Total Time the Child Took to Create the Story:_____________________ 
 
 
Number of iPad Used (listed on the back of the iPad):__________________________ 
 
 
Story Title:____________________________________________________________ 
(Note: After the child finishes their story, you will ask him or her what they want the title 
of the story to be, which you will enter in the Project Information Screen) 

Story Number for the Child (circle one):         First                     Second                     Third 
 
 
TURN PAGE OVER  
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Scratch Jr Story Submission Form (Continued) 
 
Notes on Support Provided to the Child  

• What types of prompting questions did you ask? Did you need to ask prompting 
questions frequently? How did the child respond to the prompts? Please elaborate. 
 
 
 
 
 
 
 
 
 
 
 
 
 

• For which technical features did you provide support the child (e.g., movement, 
assisting with written features through taking oral dictations, using messages, 
etc.)? For these features, please describe if you provided frequent support, 
occasional support, or did the child act mostly independently? 
 
 
 
 
 

 
 
 
 
 
 
 
General Reflection on the Activity (e.g., child’s attitude, confidence, motivation, 
engagement, etc.): 
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APPENDIX E 
 

SAMPLE ANALYSES FROM THE CHILDREN’S STORIES 
 

Example Analysis 1 - Story - Tac and the Fairy 
Structural Pattern 

• Action Sequence 
o “Many actions are logically ordered, but prior actions did not actually 

cause later actions to occur” and “actions are chronologically rather than 
causally ordered” (p. 71-72) 

Story Elements 
• Actions (8 total: 4 visual, 3 written, 1 oral) 

1. Scene 1 - Tac and Tac pass ball back and forth (visual) 
2. Green Tac says “That was fun” (written) 
3. Purple Tac says “That was really fun” (written) 
4. Scene 2 - Fairy flies around (visual) 
5. Fairy says “I am going to sleep” (written) 
6. Fairy disappears (visual) 
7. Scene 3 - Fairy moves in bedroom (visual) 
8. Fairy yawns (oral) 

• External States (9 total: 9 visual) 
1. Setting - Moon (visual) 
2. Character - Green Tac (visual) 
3. Character - Purple Tac (visual) 
4. Object - Ball (visual) 
5. Setting - Outerspace (visual) 
6. Character - Fairy (visual) 
7. Object - Stars (manually added by student) (visual) 
8. Object - Earth (manually added by student) (visual) 
9. Setting - Bedroom (visual) 

• Internal States 
o Absent 

• Natural Occurrences (2 total: 2 visual) 
1. Scene change - Moon to Outer space (visual) 
2. Scene change - Outer space to bedroom (visual) 

• Summary 
o 19 total story elements 

§ 15 visual 
§ 3 written 
§ 1 oral 
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Example Analysis 2 - Story: Tacky Land and Tacky  
 
Structural Pattern 

• Reactive Sequence 
o Character movement and dialogue follow logical sequences, but there isn’t 

evidence of goals nor goal-directed behavior 
Story Elements 

• Events (7 total: 2 visual, 5 written) 
1. Purple Tac 1 Floats up and away (visual) 
2. Purple Tac 1 says “Aaaaaa!” (written) 
3. Black Tac says “Hey look up there!” (written) 
4. Purple Tac 2 says “What’s that? (written) 
5. Blue Tac says “I don’t know!” (written) 
6. Grey Tac says “I think it’s Tacky!” (written) 
7. Scene Change from Moon to Desert (visual) 

• Motivating States 
o Absent 

• Attempts 
o Absent 

• Consequences 
o Absent 

• Reactions (5 total: 5 written) 
1. Purple Tac 1 says “Aaaaaa!”, reacting to floating up and away (written) 
2. Black Tac says “Hey look up there!”, reacting to Purple Tac 1 (written) 
3. Purple Tac 2 says “What’s that?, reacting to Black Tac (written) 
4. Blue Tac says “I don’t know!”, reacting to Purple Tac 2 (written) 
5. Grey Tac says “I think it’s Tacky!”, reacting to Blue Tac (written) 

o Settings (7 total: 7 visual) 
1. Setting - Moon (visual) 
2. Character - Purple Tac 1 (visual) 
3. Character - Purple Tac 2 (visual) 
4. Character - Black Tac (visual) 
5. Character - Blue Tac (visual) 
6. Character - Grey Tac (visual) 
7. Setting - Desert (visual) 

o Judgements 
o Absent 

o Appendages 
o Absent 

o Summary 
o 19 total story elements 

§ 9 visual 
§ 10 written 
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Example Analysis 3 - Story: Fun Scratch Jr 
 
Structural Pattern 

o Complete Episode 
o Contains 

§ Events 
§ Motivating States – Trying to find the swimsuit 
§ Attempt – Them looking around the room (inferred) 
§ Consequence – They find the swimsuit (“I found them”) 

Story Elements 
o Events (15 total: 8 visual, 7 written) 

1. Setting 1 - Child says “Oh no we don’t have swimming suits” (written) 
2. Child moves (visual) 
3. Teen moves (visual) 
4. Teen says “You are smart!” (written) 
5. Scene changes from Beach to Bedroom (visual) 
6. Setting 2 - Child says “Let’s get our swimming suits.” (written) 
7. Teen says “Okay.” (written) 
8. Child moves, as if looking for swimsuit (visual) 
9. Teen moves, as if looking for swimsuit (visual) 
10. Teen says “I found them!” (written) 
11. Scene changes from Bedroom back to Beach (visual) 
12. Setting 3 - Teen says “We are ready!” (written) 
13. Teen moves (visual) 
14. Child moves (visual) 
15. Child says “Yes” (written) 

o Motivating States (1 total: 1 written) 
1. Child says “Let’s get our swimming suits”, indicating her goal of locating 

swimming suits (written) 
o Attempts (1 total: 1 visual) 

1. Children move around the room immediately after child says “Let’s get our 
swimming suits”, indicating they have begun looking for the swimsuits 
(visual) 

o Consequences (1 total: 1 written) 
1. Teen says “I found them!”, indicating that the children have accomplished 

their goal of finding their swimming suits (written) 
o Reactions (4 total: 4 written) 

1. Teen says “You are smart!” in response to the child saying “Oh no we don’t 
have our swimming suits” (written) 

2. Teen says “Okay” in response to child saying “Let’s get our swimming suits.” 
(written) 

3. Teen says “We are ready!” in response to the consequence of finding their 
swimsuits 

4. Child says “Yes” in response to teen saying “We are ready!” (written) 
o Settings (4 total: 4 visual) 

1. Setting - Beach (visual) 
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2. Character - Child (visual) 
3. Character - Teen (visual) 
4. Setting - Bedroom (visual) 

o Judgements 
o Absent 

o Appendages 
o Absent 

o Summary 
o 26 total 

§ 13 visual 
§ 13 written 

 
 
 

 

 


