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Background 

Scratch is today’s educational coding and programming phenomenon. The Scratch 

platform embarks students on an exciting and engaging experience concurrently with the core 

curriculum in the education system. Digital game design, animated storytelling, and animation 

involving multiple skills sets including computational fluency are pushing forward and provides 

outlets for the emerging and innovative ideology for which our students will need to understand 

and compile in the global world. The culmination of thinking and sequential writing is starting to 

materialize in various curriculum fields, is now embarking on a more rigorous direction with 

diverse, innovative approaches in the classroom. According to Resnick (2017) Scratch, a coding 

platform, provides numerous opportunities which engage and nurture student computational 

fluency skills within a classroom. Including the encouragement, creativity, exploration, and 

expression of their own voice in this specialized platform.   

Scratch coding invites students to explore and experience a unique technological richness 

and inspiration to seek out different challenges and solutions as part of the emerging world of 

coding in education. The coding explosion which has created thousands of “apps,” websites, 

online tutorials, webinars, and workshops for introducing and “teaching” the specifics designated 

by utilizing specialized software platform. Scratch is a unique platform in this coding explosion. 

With the Scratch platform comes a different twist for students. The direction of the coding 

application is inviting students to create projects, not puzzles (Resnick, 2017). Children start with 

an idea and turn it into a project which shared with others. The significance and understanding of 

the logical process of creating an interactive project such as a game, animation or story are 

crucial to the 21-st Century skill set which includes computational fluency. 
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Literature Review 

In reviewing the literature, the reflection on coding and programming in today’s 

education system seems to be lacking the energy and depth in grade-level classrooms, especially 

notably missing in the designated “computer” class (Hagge, 2016). Computer science curriculum 

primarily touches on the bare minimum skill set needed for our 21st Century learners within the 

competing global world. Word processing, spreadsheet, and slideshow lessons are the bulk of the 

computer skills taught in today’s computer classes. According to Bers, Seddighin & Sullivan 

(2013), very little of these specific coding skills and activities are being integrated within the 

classroom. Unfortunately, left out are the simplest and most appealing tools children crave for in 

today’s classroom, the interactive fun and engaging activities of coding.  

Classroom instruction in coding (i.e., programming) is far from what is deemed 

functionally necessary and crucial in meeting the needs of today’s students for making a 

difference in the future of our global workforce (Hagge, 2016). Also observed by Grover & Pea 

(2013) huge gaps are in the area of professional development and teacher training in this field of 

coding, with many course initiatives directed at higher education institutions and not nearly 

addressing or sometimes entirely leaving out any reference or combination within the K-12 core 

curriculum. Introductory coding (i.e., programming) is problematic in lessons because the 

classroom teachers are feeling the pressure of no real formalized training in this area (Wilson, & 

Moffatt, 2010). They are uncomfortable introducing a new subject and technology without 

proper professional development. Districts are playing catchup as the technology standards have 

been redesigned to include computer literacy, computational thinking, problem-solving, and the 

empowered learner utilizing the diversified and emerging technological advancements in coding, 

programming, and engineering (ISTE, 2018). Computational fluency is touched upon but not 

explored and implemented in an understandable and simplistic format. The Scratch platform is 
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the simplest and easy to work with coding language and supports a smooth transition into this 

phenomenon and create a future-driven engaging and enjoyable activities (Resnick, 2017). 

LOGO 

Papert (1993) describes the LOGO environment in means of the constructionist entity 

whereas “children are builders of their own intellectual structures” (p. 7). By evoking these 

building opportunities in the classroom, initiates an action that opens up the child’s mind to 

opportunities and leads to engaging and inspirational ways of thinking. Papert worked on the 

premise that children can understand and make some sense of their surrounding without bias, in 

taking, absorbing, applying and constructing an end piece whether it be a computer program, 

Lego building, or a theory. Papert & Harel (1991) described cognitive abilities of children at play 

as simply “building knowledge structures” (para. 2) and “learning by making” (para. 1) leading 

to unscripted and invaluable experiences. Taking on the constructivist ideology, which lends 

itself to the flexibility and inquisitive nature of human behaviors, the intent is for the students to 

be actively involved and what students can “generate, demonstrate and exhibit” (Brooks & 

Brooks, 1999, p. 16).  

LOGO is the backdrop and inspiration to continue with simple thinking and reasoning on 

the computer which inspired the creation of a specialized block programming called Scratch 

(Papert, 1993). In Scratch, the blocks are laid out in a specific order, fitting together to perform a 

particular task(s) for the completed activity. True to the constructionism form, Scratch follows 

the path and richness which creates an active learning situation out of constructing and building 

various individual items or projects specific to the subject matter, such as creating and animating 

computer programs which tell a story (Brennan 2011, Kafai & Resnick, 2011, & Papert, 1993). 

Also, Resnick (2017) describes Scratch an “on-screen playground” aligning with the 

original website tagline of “image, program, share” (p. 133). With these specific tasks in mind, 
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the online product, Scratch focuses on children around eight years old. A study conducted by the 

Massachusetts Institute of Technology in 2018, children are around the age of twelve maintain 

the majority usage of this programming site called Scratch. 

Scratch 

Similar to the LOGO programming of controlling of the actions of a Turtle on the 

computer screen; Scratch takes coding one step further “commitment to learning through design, 

personal interests, collaboration, and reflection” (Brennan, 2011, p. 2861). This type of approach 

to learning in the classroom follows in line with computational fluency. Brennan & Resnick 

(2012) findings indicate participants who are actively engaged in creating their own interactive 

stories are more likely to come away with critical thinking and understanding skills which will 

last into their adulthood. Scratch is an online coding platform where users’ creations are 

published, discussed and critiqued by other users in the Scratch online community. This online 

community creates a diverse critical thinking and the problem-solving world that offers 

opportunities for others to collaborate and offer up solutions or additional add-ons to other users’ 

programs. This virtual world supplements and augments the correlation and critical thinking 

among peers’ in which participants would not otherwise have to opportunity due to the 

boundaries of the concrete classroom walls.  

Scratch platform encourages and reinforces the learning by doing phenomenon, based on 

a “media rich” coding (programming) environment (Romero, 2010, 01). The computer-based 

coding methodology comprises of visual-based, interlocking blocks which function as a script. 

Each block performs a specific function for a sprite or objects to perform. Children build a 

sequential stream of commands for the LOGO Turtle and Scratch Sprites to perform (Papert, 

1993; MIT, 2018). The user’s mindset in scratch creates an aura of “extended tinkering process” 

whereas the “creation of coding sprites, testing, revising and adapting over and over again” 
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funnels thinking and rethinking information which leads to the formulation of an interactive 

story (Resnick & Rosenbaum, 2013, 168).  

According to Resnick (2017), there is a surge of interest in learning to code with 

“thousands of apps, websites, and workshops to help kids code” (p. 47). Lately, there is a rising 

interest in the Scratch coding application in various curriculum fields, such as science, language 

arts, and computer science as a common teaching tool in education. The need for today’s 

children to be fluent in coding is valuable in ways to “develop your thinking, develop your voice, 

and develop your identity” (Resnick, 2017).  

Working on the same foundation, Wilson & Moffatt, (2010) reiterates the Scratch 

platform, with its visual programming blocks, is easy for students to use and to understand when 

coding a project. Scratch, a user-friendly, fun coding and programming platform are transferable 

into many curriculum areas, such as mathematics, sciences, and language arts. The inroads into 

the curriculum bring about the skills are needed in the modern global world.  

Bers (2012) concurs coding with Scratch involves various curriculum areas and reaches 

the global market by providing the resources translated into different languages for a universal 

appeal. Scratch is available in “40 languages and used in more than 150 countries” (MIT, 2018, 

para. 3). This feature is a positive impact in the education world because it releases and creates a 

global connection with the universal programming and coding language. The identifying links 

revolve around analytical thinking, problem-solving and sequential processes, all part of the 

mechanics involved in utilizing Scratch in the classroom. Whereas, Wilson & Moffatt, (2010) 

concludes the visual coding, creates a learning environment which response to the thought 

process and emotional state of today’s tech-savvy children. Included in this state of mind are 

“key concepts of sequence, iteration, and so on” (Wilson and Moffatt, 2010, p. 9).  
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Constructionism and Constructivism 

The unique attributes within the Scratch coding platform turn a traditional classroom 

lesson into an active, engaging, hands-on activity which bolsters the key characteristics in 

constructionism and constructivism. Pairing constructivism and constructionism classroom 

environment prepare students not only for the hands-on activities but fostering 21st Century 

skills such as thinking critically, solving problems, collaboration among peers, and designing. In 

the book, Lifelong Kindergarten: Cultivating Creativity through Projects, Passion, Peers, and 

Play, Resnick (2017) reiterates coding is a fun and engaging thinking activity which develops 

and sustains essential skills which are desperately needed to nurture children in the classroom. 

Once established, these skills easily transferred to the global workforce. 

Based on the framework in constructionism, Li, Cheng & Cheng (2013) concluded that 

engaging students in a learning environment which consist of game-like simulations increase 

their levels of exploration and “foster higher-level abilities” as a goal (p. 208). With this concept 

in constructionism, Scratch, a learning system in a formation of a game, story or animation 

follows in line with the array of differentiation and simplicity of sequencing blocks to produce an 

end product.  

In addition, Li, Cheng & Cheng (2013) addressed the “game-like learning system” (p. 

222) approach in relation to the improvement of students’ ability to strategize and understand a 

particular type of flow to the project in relationship to analyze and redirect the sequential 

instructions and “algorithmic thinking skills” (p. 222). Lastly, learning by doing entices 

refinement and redirection keys the motivation and amplification to support and encourage 

problem-solving skills in the classroom. With this implementation and practice in the classroom, 

Scratch is able to raise, foster and complement the learner’s skills in critical thinking, 

collaboration, problem-solving, and sequential understanding of logical patterns. 
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Computational Fluency 

The thinking activity labeled computational fluency reflects the renewed need for the 

education system to embrace an easy and fun learning tool which will mold and sculpture the 

learning in today’s classroom. Resnick (2018) states “computational fluency involves not only an 

understanding of computational concepts and problem-solving strategies but also the ability to 

create and express oneself with digital technologies” (para. 2). Scratch coding working together 

with computational fluency contains the “essential fundamental skill” (Martin, 2013, p. 24). 

Computational fluency, logical and sequential thinking along with problem-solving skills, 

are entering in a fundamental form and application in the classroom, but the in-depth focus on 

the understanding, applications, and probing of the functions within the platform are missing 

(Hutchison, Nadolny, & Estapa, 2015). Coding offered in computer class is not sufficient in the 

realm of what the possibilities which touch on the prospect future driven classroom and 

workforce. Hutchison, Nadolny, & Estapa (2015) stated: “coding literacy is a relatively new 

concept for many teachers” (p. 501). Being a new type of concept with a different set of visual 

language becomes even more valuable in relating the children and teachers thinking within a 

rational process stretching the many levels of imagination, problem-solving, engagement 

(Martin, 2016).  

Martin (2016) reported, “computational thinking has its core interest in thinking in 

multiple levels of abstraction and conceptualization…it is being seen at the center of learning in 

math, science, and engineering” (p. 24). In keeping with the curriculum areas, Hutchison, 

Nadolny, & Estapa, (2015) blends the area of language arts literacy and coding as an “evolving 

form of literature” which directly links the computational fluency skillset (p. 493). 

Computational fluency is infiltrating with creative techniques of Scratch in the core 

curriculum areas and prominently taking a stand and pushing forward a necessary element for all 
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students to experience in the classroom. Grover & Pea (2013) along with Wing (2006) reiterates 

computational fluency contains variables which utilize and influence creativity and thought 

processes of students in multiple subject areas in the classroom.  

For example, in LOGO and Scratch platforms include mathematical topics, such as aiding 

in the understanding of fractions; within science help in producing creating visual models for 

actions and reactions in forces; including useful and engaging in Language Arts and Foreign 

Language by telling of a story, event, or an interactive summary of a core novel. All curriculum 

areas can include an interactive game on a certain topic as a key assessment in not only the 

factual information but in computer science, such as computational fluency. Creativity is key 

when infusing Scratch coding into teachable moments within the classroom. 

Bers (2012) aligns computational fluency in a programming context within the 

“technological fluency, the ability to express ourselves through technology” (p. 68). Aligning 

with technology is programming and coding, which students are given the opportunity to express 

their new ideas through constructive thinking and relate them through storytelling, animation, 

and games in the context of visual images on a computer screen. Resnick (2017) resonates that 

computational fluency has a definitive place in today’s curriculum by means of delving in coding 

projects, not puzzles because of the simplicity and positive structure of telling stories through 

digital technologies which allow for creativity and development of an individual’s distinctive 

voice, identity, and thinking process. 

Wing (2006) and Martin (2016) also states coding and computational fluency are 

fundamental skills which required and necessary part of the child’s skill set which needs to be 

provided in today’s education system. Coding with Scratch advances a child’s thinking multiple 

steps further by accentuating mental analytical abilities, solving problems, critical thinking, 

creating, formulating and recognizing environs with fantastic and diversified logic mindsets. 
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With the attention given to Scratch and its attraction to children, Çakiroğlu, Suiçmez, Kurtoğlu, 

Ayhan, Suheda, & Öztürk (2018) identifies opportunities presented when using this coding 

platform in creating learning environments which constitute various outputs when implemented 

in such a manner develops skills interconnected to problem-solving skills. Allotting for a 

learning curve, Scratch methodology in visual block programming continues to engage and 

foster children in understanding and the step-by-step process of thinking through a concept then 

visually telling the story by coding.  

Theoretical Framework  

This research study design is an exploratory sequential mixed method where the 

qualitative method is first and foremost as the primary source of data collection and relevance 

based on exploring and understanding a possible phenomenon. In essence, the qualitative data 

collected by a specific instrument has more impact and revelation on the research. Creswell & 

Plano Clark (2018) reveals that the “researcher often works from constructivist principles” with 

the first section in the area of qualitative collection (p. 86). This ideology is important with this 

study since the purpose is exploring and understanding which acknowledges and constitutes an 

in-depth understanding and expansion in value from various viewpoints. When the next phase, 

quantitative collection sometimes there is a shift to the “postpositivist philosophical stance” 

whereas the researcher “identifying and measuring variables and statistical trends” (Creswell & 

Plano Clark, 2018, p. 86). This method is grounded in the multiple worldviews whereas the final 

liked result is of two viewpoints (Creswell & Plano Clark, 2018). 

Resnick (2018) on the view of a coding platform, Scratch maintains a worldwide appeal 

and creates an environment specific to the teaching methodology whereas students learn by 

doing and then communicate within an online community which provides instant feedback on 

the project. Children hunger for instant feedback, especially from their peers. Not only does 
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immediate feedback spark the creative and critical thinking of the project’s creator but also 

includes the thinking and two-way communication of the end user. Concerning the use of 

computers, Bers (2013) commented on the Piaget’s constructivist theories in which the child 

develops a mental model on the world around them, likewise, applied within the mindset in the 

use of computers for learning. Besides, complementing the issue by which Scratch is 

implemented and can be a useful and engaging tool for computational fluency.  

Brooks & Brooks (1999) theorizes the constructivism yields valuable experiences from 

the world surrounding which humans carry with them all the time. These experiences flow into 

the classroom where additional understandings and implementation result from “increased 

complexity in her (student) thinking” (Brooks & Brooks, 1999, p. 5). Children construct different 

understandings depending on their individual experiences. With these understandings, Piaget 

(1964) concludes that knowledge comes from the harmony between an issue and an entity 

bringing variations of thought processes into a project. Lastly, this research study lends itself as 

grounded in constructive approach by way of the what the participants can create, “generate, 

demonstrate, and exhibit” (Brooks & Brooks, 1999, p. 16).  

Purpose 

The purpose of this exploratory sequential mixed methods research study is to explore the 

experiences and interactions of students involved in class activities using the Scratch coding 

platform. As a learning tool, Scratch essentially engages students in activities which use visual 

block-based coding to tell a story with animation or as a game-based simulation (Resnick, 2017). 

This mixed methods exploratory sequential research study serves as a stepping stone in merging 

the world of education with coding and developing computational fluency within the curriculum. 

Learning and understanding from the students’ point of view, their flow of ideas, from 

conception to result, can electrify and tailor curriculum activities in a classroom. By “getting 
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things to work” and not “knowing the right answer” undertakes a connection with exploration in 

science and other areas (Papert, 1993, p. 7). This study will address the value and need for the 

infusion coding in today’s education curriculum.  

Research Problem 

After reviewing the literature and research studies on Scratch, there are few reports which 

focus on computational fluency skills obtain through a coding platform during the intermediate 

school years. The reviews already conducted focus on the primary school years leaving a gap 

within the fifth and sixth-grade years (Wilson, Hainey, & Connolly, 2013). In addition, most of 

the recent research concentrated on coding as an application based on puzzle designs. This study 

will seek to show the significance of computational fluency by applying Scratch coding 

technology within a fifth-grade class from a different angle, interactive games, storytelling, and 

animations.  

According to Resnick (2017), there is a surge of interest in learning to code with 

“thousands of apps, websites, and workshops to help kids code” (p. 47). In turn, the easy and 

intuitive coding language of Scratch, as a common teaching tool, is simple to implement in 

additional curriculum fields such as science, language arts, and computer science. The need for 

today’s children to be fluent in coding is valuable in ways to “develop your thinking, develop 

your voice, and develop your identity” (Resnick, 2017). 

Research Questions 

The purpose of this study is to explore the development of computational fluency skills 

when students are using Scratch, a coding platform. This study will take place in an intermediate 

school in a suburban town in Central New Jersey. 

• RQ 1(Qualitative): 	
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§ How are the students' coding experiences developed while working in 

Scratch? 

• RQ2(Quantitative):  

§ What are the students' experiences while coding in Scratch?	

• RQ3 (Mixed Method):	

§ How do the experiences in Scratch coding explain the development of 

computational fluency skills of fifth-grade students? 	
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Methodology 

This study is mixed methods exploratory sequential research design which warrants the 

exploration of the coding experiences of participants in a computer classroom. There are two 

strands to this study: (a) qualitative and (b) quantitative. According to Creswell (2015), a 

qualitative research study permits “in-depth exploration” about the main phenomenon (p. 204). 

This qualitative piece will have a greater emphasis and weight towards the research problem and 

purpose (Creswell & Plano Clark, 2018). The quantitative strand conceives the collected data 

from the qualitative phase and measures the certain trend(s) with variables. With an exploratory 

study, the researcher will focus on a “purposeful sampling” which is essential when a researcher 

wants to study a specific phenomenon or experience (Creswell, 2015). Using a purposeful 

sampling method, the researcher will obtain an understanding of the factors which influence the 

engagement and experience of students within the specific coding activities. 

Research Design 

The purpose of this exploratory sequential mixed methods case study will be to address 

computational fluency using Scratch coding among fifth-grade students. An exploratory 

sequential design will be applied to this study with the qualitative data collected first and then 

develop context specific and sensitive quantitative survey questions which will be administered 

through a survey designed in Qualtrics. According to Creswell & Plano Clark (2018) this 

specific design main intent “develop and apply quantitative measure, survey, instrument, digital 

tool, or new variables that are grounded in the qualitative data (p. 84). The first phase of the 

study will be a qualitative exploration of the knowledge and understanding of computational 

fluency and its representation which are to be collected from a small group of participants in a 

fifth-grade class at an intermediate school in central New Jersey. From the initial exploration, the 

qualitative findings will be used to develop a survey. In the tentatively planned quantitative 
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phase, statements or quotes from the qualitative interviews will be developed into an instrument 

so that a series of hypotheses can be tested that relate to the participants' understandings and 

experiences computational fluency through the use of Scratch.  

Based on the purpose of this study, the researcher will utilize both qualitative and 

quantitative data collection methods to measure the understandings and experiences completing 

an activity in Scratch coding. The participants will have a choice of activity for their final project 

by keeping in mind that the process of coding leading through the activity is the primary purpose 

of the lesson. The researcher should be aware of the research questions when conducting the 

collection of data.  

Creswell & Plano Clark (2018) explains the exploratory sequential design processes in a 

study relate to four main steps. The first step is the “collection and analysis of qualitative data to 

explore a phenomenon” which in this study is understanding of computational thinking (p. 87). 

The second step is “point of integration in mixing” in which the researcher will analyze the 

results from the qualitative data and create an instrument (Creswell & Plano Clark, 2018, p. 87). 

An essential piece of the study in which the qualitative results have to be carefully coded and 

analyzed in order to come up the correct quantitative measurements which reflect on the purpose 

of the study. The third step is the quantitative strand, for this study, survey, in which is to 

“examine the salient variables using the developed instrument” (Creswell & Plano Clark, 2018, 

p. 87). The fourth step in this exploratory sequential design, the interpretation by the researcher 

“in what ways and to what extent the quantitative results generalize or extend the initial 

qualitative findings” (Creswell & Plano Clark, 2018, p. 87). 

Population and Sampling 

The participants of this study are fifth-grade students from a heterogeneous class in a 

suburban New Jersey town. The suburban district is the largest in Somerset County and one of 
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the largest in New Jersey, with over 9,000 students. For this study, the population is a 

heterogenous fifth-grade class, ranging between the age of ten and eleven. They travel to 

technology class as a homeroom at a certain period on a specific day. The period is 40 minutes in 

length. The homeroom makeup is 26 students, 18 males and eight females. The various racial 

breakdown is Asian, Indian, African American, Hispanic, and Caucasian. The classroom makeup 

is seven AI, two LLD/special needs, and 17 general education students. The students that are 

general education are grade-level appropriate in a learning capacity, AI students are one grade 

level above, and the LLD/special needs have IEP’s and each come to class with an aide. All 

students in this class will be invited to participate in this study. 

This chosen age group, ten and eleven-year-old children are at the turning point within 

their skill level, which has been established but is in need of nurturing and emerging advanced 

thinking skills enabling the determination of additional logical procedural steps in the process of 

doing activities. Piaget research indicates between the ages of seven and eleven, the reasoning 

process in children develops at a substantial rate are tangible and visible in situations (Piaget, 

1964 & Piaget, n.d.). In addition, during this stage of development, the child becomes more 

aware of the surroundings and can classify and logically place items in sequential order.  

In accordance, both Creswell (2015) and Patton (2015) state that purposeful sampling is 

necessary when a researcher wants to study a particular phenomenon or experience. This 

research design study calls for a purposeful sampling. Using a purposeful sampling method, the 

researcher will obtain an understanding of the factors which influence the experiences and 

engagement of students within the specific coding platform such as Scratch. The method of 

“concept sampling” allows for data to be collected on a particular idea (Creswell, 2015, p. 207). 

This research study will last for two months (one marking period) of the school year. The 

students will come approximately 16 times, unless there is a school-wide disruptive activity such 
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as a class trip, assembly, fire drill, holiday, etc. Also, have to take into consideration the 

absences, shortened periods and special pull out sessions. The researcher will be making eye 

contact with the participants each time they come to class and will be taking field notes, video 

and audio taping each session. Patton (2015) reiterates this type of sampling utilizes inquiry 

approach to enhance the gathering of rich and valuable data for the study. Using a purposeful 

sampling method, the researcher will obtain an understanding of the student experiences when 

using coding to creative and complete activities. The idea behind a purposeful sampling method 

is the small number of participants meet a particular criterion provides a rich and in-depth data 

for the study’s phenomenon (Patton, 2012).  

According to Mason (2010), sample size follows in line with the saturation of the 

research study with the sample size indeterminate and not concise or exact number of 

participants to study. There are variations in size dependent on the experience of the researcher 

when conducting interviews. The more experience with purposeful questions the fewer number 

of participants for data collection. Going along with Mason, Charmaz (2006), states: “other 

considerations may supersede sample size…claims of saturation affect the credibility of your 

study. A small study with modest claims might allow proclaiming saturation early” (p. 114). The 

purposeful sampling size for this study attributes to the generating of a theory of student 

experiences toward coding within the Scratch platform. Creswell (2015) suggests “20-30 

participants” (p. 208), while Charmaz (2006) recaps that “25 interviews may suffice” (p. 114). 

This study is in the range of both Creswell and Charmaz with 26 participants. 

Procedures 

An IRB needs to be completed and submitted for approval (see Appendix A for IRB). 

The researcher will have to obtain permission for all parties involved including the parent(s) or 
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guardian(s) of the participants, District Superintendent, Board of Education members, School 

Principal, and Classroom Teacher(s).  

The first step is sending a permission letter (see Appendix B for permission letter) to the 

Superintendent of Schools to conduct this research study. Next, a permission letter (see 

Appendix C for permission letter) would be sent to the District Board of Education members. A 

permission letter (see Appendix D for permission letter) will be sent home to parents or 

guardians of the participants. After receiving confirmations, the school principal and classroom 

teacher(s) will be notified of approval to conduct the research study. Participants will be 

informed verbally by the researcher about the procedures in the classroom such as video and 

audio taping, photography, observer, and interviews. Also discussed with the participants will be 

the option to “opt out” anytime during the study. The study can begin once the IRB has been 

approved by the board, all permission letters have been received, reviewed and secured. All 

signed permissions, important documents, and transcripts will be kept in a secure place with the 

researcher being the only person to have possession of the keys, combination to locks, and the 

passwords to the accounts.  

Participant confidential will be safeguarded employing an individually assigned number 

and pseudonyms. The pseudonyms are assigned for the interview process. All data collected 

including written notes, photographs, video and audio tapes, transcripts and data obtained on a 

USB drive from the surveys stored in a locked cabinet with the researcher being the only one 

with access. The computer passwords are securely protected. Potential problems could be the 

time element, “opt-out” rate is high, disapprovals and any changes which will require a 

resubmitting of IRB.  
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Data Collection 

Based on the purpose of this study, the researcher will utilize both qualitative and 

quantitative data collection methods to measure the understandings and experiences completing 

an activity in Scratch coding. The participants will have a choice of activity for their final project 

by keeping in mind that the process of coding leading through the activity is the primary purpose 

of the lesson. The researcher should be aware of the research questions when conducting the 

collection of data. 

The first phase is a qualitative study, the central phenomenon is developed using 

particular instruments such as observations, in-depth interviews, and questionnaires (Patton, 

2015; Creswell 2015). This qualitative instrument for collecting the data are interviews, 

consisting of six to eight questions, (see Appendix E for list of questions) with a possibility of 

follow up questions in the interview. Each interview should last no longer than 30 minutes. The 

researcher needs to be sure to check during the interviews that the recordings are functioning, the 

area appears comforting, interviewee feels at ease, no distractions, eye contact is made 

periodically, limit the notetaking, and making sure the interviewer is not leading the interviewee 

with any bias questioning or inferences. The interviews are videotaped and then transcribed for 

coding and analysis. Once this has been analysis, the data is used to create an instrument 

specifically geared toward the research study quantitative strand. 

The second phase is the quantitative research design of this study utilizes survey 

numbers, statistics, and measurements within a relationship between two variables and tests out 

theories (Creswell 2015). The design of this survey comes about from the qualitative results. The 

context of the surveys will come from the collected data of the first phase, qualitative interviews. 

This research study quantitative measurement will capture the students’ experiences and 
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thoughts when creating and interacting their project in the Scratch coding platform. A 5-point 

Likert scale pre-survey and post-survey will be used for this phase of the study.  

In qualitative research, there are procedures and protocols where are deemed necessary to 

facilitate this specific data collection. Creswell & Creswell (2018) stresses that validity needs to 

be checked for accuracy using tools “triangulation, member checking, rich, thick description, and 

bias clarity, present negative or discrepant information, prolonged time in the field, peer 

debriefing, and external auditor” (p. 200-201). Triangulation is a concern in this study as the 

validity checking and comparison from various data resources such as journals, observation 

notes, photographs, video and audiotapes during the coding activity will help with the accuracy 

(Creswell & Plano, 2018, p. 217). Cross-checking of codes, transcripts, and communication 

between all personnel are check for reliability. All of these procedures take time to implement 

correctly for a thorough and complete study. 

Instruments 

In a qualitative study, the central phenomenon is developed using particular instruments 

such as observations, in-depth interviews, and questionnaires (Patton, 2015; Creswell 2015). 

Mason (2010) states “Qualitative studies are drawn to reflect the purpose and aim of the study” 

(p. 10). The reason for this study deemed as an exploratory sequential mixed method is such that 

the emphasis and reflection come from the rich data in the qualitative phase (Creswell & Plano 

Clark, 2018). The qualitative instrument for collecting the data for this study are interviews, 

consisting of six to eight questions (See Appendix E for list of questions), with a follow-up or 

probing questions during the interview. Each interview should last no longer than 30 minutes 

(Natasi, n.d.). Also, proper etiquette and professionalism are extremely important throughout the 

interview process by the interviewer. The skill of the researcher is recognized as an important 

issue in qualitative studies when collecting data through interviews, coding of data and 
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understanding and determining sample size and saturation. (Mason, 2010). The concepts and 

issues related to the term saturation should be clearly understood and laid out in order for the 

researcher’s study to complete the fieldwork necessary for the research topic fully. Saturation 

reflects the “guiding principle during data collection and possibly determine the sample size for 

the study” (Mason, 2010). 

The quantitative research design of this study is a survey which utilizes numbers, 

statistics, and measurements within a relationship between two variables and tests out theories 

(Creswell 2015). This research study quantitative measurement will capture the students’ 

experiences and thoughts when creating and interacting their project in the Scratch coding 

platform. A 5-point Likert scale survey will be used for this phase of the study (see Appendix G 

& H for surveys). The context of the survey will come from the collected data of the first phase, 

qualitative interviews. This quantitative design method will substantiate the relationship between 

variables and recognize a specific change after utilizing the tools within certain controls 

(Creswell, 2015). By collecting this data in quantitative methods, the results are a measurement 

of objective reality within a formed alliance. 
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IRB Details (The following are three sections that I was unable to fit in the document) 

If yes, How will participants be selected (continued) 

Participants will be selected in the manner in which the parent permission form is 

returned and filled out giving permission for to the student to participant. 

If yes, Please explain briefly how participant confidentiality will be safeguarded (continued) 
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Participant confidential will be safeguarded employing an individually assigned number 

and pseudonyms. The pseudonyms assigned for the interview process. All data collected 

including written notes, photographs, video and audio tapes, transcripts and data obtained 

on a USB drive from the surveys stored in a locked cabinet with the researcher being the 

only one with access. The computer passwords are securely protected. Potential problems 

could be the time element, “opt-out” rate is high, disapprovals and any changes which 

will require a resubmitting of IRB.  

IRB Synopsis & Protocol 

Briefly describe the research methodology(ies) to be used in this study 

An IRB will be completed. Permission letter will be sent to the district superintendent, 

Board of Education, and parents and guardians of the participants will be sent out. The principal 

and classroom teacher(s) will be notified of the study. The participants will be notified of all the 

procedures in the classroom along with the “opt-out” option at any time during the research 

study. All records, data, materials, written notes, transcripts, video and audio tapes, photographs, 

computer passwords, and files will be securely locked up with the researcher only able to access 

the files. The files will be kept in a locked cabinet.  

This study is a mixed method exploratory sequential research design which warrants the 

exploration of the coding experiences of participants during computer class. Using a purposeful 

sampling method, the researcher will obtain an understanding of the factors which influence the 

engagement of students within the specific coding activity. Data collection methods of 

interviews will be collected from a small group of participants in a fifth-grade computer class at 

an intermediate school. Data gathered from the interviews will be transcribed, checked for errors, 

coded, again checked, and analyzed. The data collected will be used as the basis of the context of 

the questions from the collected data of the first phase, qualitative interviews. The quantitative 
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measurements are a pre and post survey administered to a larger sample size of the fifth-grade 

computer class. A 5-point Likert scale survey will be used for this phase of the study.  
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Appendix B 

Sample Letter of Permission to Superintendent to Conduct Survey in District 

March 04, 2019 
Russell Lazovick 
Superintendent 
Bridgewater-Raritan Regional School District 
P.O. Box 6030 
836 Newmans Lane 
Bridgewater, NJ 08807 
 
Dear Superintendent Lazovick: 
 
I am a graduate student in the New Jersey City University Educational Technology Department. 
I will be conducting a research project under the supervision of Dr. Christopher Carnahan, an 
NJCU professor of Educational Technology, as part of my doctorate’s thesis. My research 
project will study how children make decisions and develop strategies when creating an online 
Scratch project. The goal of the study is to determine how computational fluency is influence by 
the activities in Scratch. 
 
I would like your permission to be able to conduct the research at Eisenhower Intermediate 
School, Bridgewater, NJ 08807. I will follow all district policies set forth for implementing the 
survey in a non-intrusive manner. I will share all finding from this research with the district. If 
you would like further information, please feel free to contact me. If this is acceptable, please 
indicate so by replying to me through e-mail: cmunn@njcu.edu.  
 
I am looking forward to hearing from you. 
 
Sincerely, 
 
Carol A. Munn 
Doctoral Candidate 
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Appendix C 

Sample Letter of Permission to District Board of Education to Conduct Survey in District 

March 04, 2019 
Board of Education Members 
Bridgewater-Raritan Regional School District 
P.O. Box 6030 
836 Newmans Lane 
Bridgewater, NJ 08807 
 
Dear District Board of Education Members: 
 
I am a graduate student in the New Jersey City University Educational Technology Department. 
I will be conducting a research project under the supervision of Dr. Christopher Carnahan, an 
NJCU professor of Educational Technology, as part of my doctorate’s thesis. My research 
project will study how children make decisions and develop strategies when creating an online 
Scratch project. The goal of the study is to determine how computational fluency is influence by 
the activities in Scratch. 
 
I would like your permission to be able to conduct the research at Eisenhower Intermediate 
School, Bridgewater, NJ 08807. I will follow all district policies set forth for implementing the 
survey in a non-intrusive manner. I will share all finding from this research with the district. If 
you would like further information, please feel free to contact me. If this is acceptable, please 
indicate so by replying to me through e-mail: cmunn@njcu.edu.  
 
I am looking forward to hearing from you. 
 
Sincerely, 
 
Carol A. Munn 
Doctoral Candidate 
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Appendix D 

Permission Letter-Participants Are Minors/Researcher Is a Graduate Student 

Dear Parent/Guardian, 
 
I am a graduate student in the New Jersey City University Educational Technology Department. 
I will be conducting a research project under the supervision of Dr. Christopher Carnahan, an 
NJCU professor of Educational Technology, as part of my doctorate’s thesis. My research 
project will study how children make decisions and develop strategies when creating an online 
Scratch project. I am requesting permission for your child to participate in this research. The goal 
of the study is to determine how computational fluency is influence by the activities in Scratch. 
 
Each child will be invited to create an activity in Scratch platform during their regular computer 
class. Any child who expresses a desire not to participate in the activity will immediately be 
directed to a different activity on the comp. Before the start of the activity each participating 
child will be given a survey. During the activity the participants will be videotaped as a class. 
After the activity has been completed a few participates will be asked a series of questions while 
being videotaped. I will retain all videotapes at the conclusion of the study. To protect the 
identity and confidentiality of every child, only first names will be used to identify them. The 
videotapes may only be viewed by other researchers when the data are presented at a 
professional conference. All data will be reported in terms of group results; individual results 
will not be reported. 
 
Your decision whether or not to allow your child to participate in this study will have no effect 
on your child’s standing in class. At the conclusion of the study a summary of the group results 
will be made available to all interested parents. If you have any questions or concerns please 
contact me at 201-555-5555, cmunn@njcu.edu; Dr. Carnahan at (201) 200-XXXX, or Dr. Ashok 
Vaseashta, chair of the NJCU Institutional Review Board, at 201-200-2453 or 
avaseashta@njcu.edu. 
 
Sincerely, 
 
 
Carol Munn 
 

 
Please indicate whether or not you grant permission for your child to participate in this study by 
checking the appropriate statement below and returning this letter to your child’s teacher by 
September 16, 2019. 

I grant permission for my child, ____________________________________________, 
to participate in this study. 
 
 

I do not grant permission for my child, ______________________________________, 
to participate in this study. 
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________________________________________ ______________________ 
Parent/Guardian Signature Date 
 
 
_________________________________________ _____________________ 
Principal Investigator Signature Date 
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Appendix E 

Interview Questions 

1. How do you feel about coding?  

2. How do you feel about using a computer to tell a story by animation?  

3. How do you feel about using a computer to create a game? 

4. What experiences do you have with coding, game design or animated storytelling on a 

computer?  

5. How did you feel when the game, animation or story finished successfully?  

6. How did you feel when the game, animation or story did not finish successfully? 

7. What experiences were fun and exciting?  

8. What additional information, suggestions or comments would you like to offer? 

9. What experiences were fun and exciting?  

10. What additional information, suggestions or comments would you like to offer? 

 

 

  



39 
SCRATCH CODING & COMPUTATION FLUENCY SKILLS 

Appendix F 

Copyright Permission 
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Appendix G: 

Sample Pre-Survey Questions 
 
Here is the link to my online pre-survey: https://njcu.co1.qualtrics.com/jfe/form/SV_0U4CwNemZXMCKhL 
 

Coding with Scratch Pre-Survey 

 
 

Start of Block: Pre-Survey General Questions Thanks for responding to the questions 
below. Page 
 
 This purpose of this survey is to gauge the current level of technology experiences. This is a pre-
survey, taken before the activity. Please fill out the following survey to the best of your 
knowledge and experiences. Thank you for taking the time to answer the survey. Page 1 of 5 
 
 
 
Q1 Do you consent to take this survey? 

o Yes  (23)  

o No  (24)  
 
Skip To: End of Survey If Do you consent to take this survey? = No 
 
 
Q2 If yes, fill in your first and last name in space below. 

________________________________________________________________ 
 
 
Page Break  
 
 Pre-Survey 
General Questions 
Page 2 of 5 
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Q3 Gender 

o Male  (11)  

o Female  (12)  
 
 
 
Q4 At what age did you start to use a computer, laptop, iPad, or any other hardware device? 

o Younger than 5  (1)  

o 5 years old  (2)  

o 6 years old  (3)  

o 7 years old  (11)  

o 8 years old  (12)  

o 9 years old  (13)  

o 10 years old  (14)  
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Q5 Does your family have a computer, laptop, iPad, or any other hardware device at home? 

o Yes  (23)  

o No  (24)  
 

Q6 How often can you use the computer, laptop, iPad, or any other hardware device at home? 

▢ Never  (27)  

▢ Monthly  (28)  

▢ Weekly  (29)  

▢ Weekends ONLY  (32)  

▢ Daily  (30)  
 
 
Page Break  
 
 Pre-Survey General Questions 
Thanks for responding to the questions below. 
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Page 3 of 5 
Q7 How often do you use a computer or other device to complete an activity listed below?  
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 Never (1) Monthly (2) Weekly (3) Weekends 
ONLY (5) Daily (4) 

Play video games (1)  o  o  o  o  o  
Complete 

schoolwork (2)  o  o  o  o  o  
Research (3)  o  o  o  o  o  
Social media 

(Facebook, Vine, 
Instagram, etc.) (4)  o  o  o  o  o  

Use the Internet 
(Searching) (5)  o  o  o  o  o  

Create presentations 
(6)  o  o  o  o  o  

Coding/Programming 
(7)  o  o  o  o  o  

Design Webpages (8)  o  o  o  o  o  
Download & edit 
phots & graphics 

(10)  o  o  o  o  o  
Download music (11)  o  o  o  o  o  

Create own digital 
games (9)  o  o  o  o  o  

Using programming 
language (Scratch, 
python, java, etc) 

(12)  
o  o  o  o  o  

Create own "app" 
(13)  o  o  o  o  o  

Create own digital 
story (14)  o  o  o  o  o  
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Surfing the web (16)  o  o  o  o  o  
 
Page Break  
 
 Pre-Survey General Questions 
Thanks for responding to the questions below. 
Page 4 of 5 
 
 
 
Q8 For each statement, there is a scale of responses that range from "Strongly Disagree to 
"Strongly Agree". There are no correct or incorrect responses. For each statement, please click 
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on the circle (ONLY ONE) that corresponds to your response: "Strongly disagree"; "Disagree"; 
"Neither Agree or Disagree"; "Agree" OR "Strongly Agree". 
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 Strongly 
Disagree (1) Disagree (2) 

Neither 
Agree nor 

Disagree (3) 
Agree (4) Strongly 

Agree (5) 

I enjoy 
school (6)  o  o  o  o  o  

I enjoy math 
(5)  o  o  o  o  o  

I enjoy 
solving 

puzzles (7)  o  o  o  o  o  
I enjoy 
solving 

problems (3)  o  o  o  o  o  
I enjoy 

coding on the 
computer (1)  o  o  o  o  o  

I like to 
create new 
computer 
games (8)  

o  o  o  o  o  
I like to learn 
new things 

(9)  o  o  o  o  o  
I like to 

working on 
the computer 

(10)  
o  o  o  o  o  

I can follow 
directions in 
order (11)  o  o  o  o  o  
I like to 

create a new 
computer 

program (12)  
o  o  o  o  o  

I enjoy taking 
on challenges 

(13)  o  o  o  o  o  
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If the code 
does not 

work 
correctly, I 
don’t mind 

starting over 
again. (14)  

o  o  o  o  o  

I can figure 
out how to 

use new 
software on 
my own (15)  

o  o  o  o  o  
I can figure 
out how to 

play a video 
game on my 

own (16)  
o  o  o  o  o  

I like to make 
my own 

animations 
on the 

computer 
(17)  

o  o  o  o  o  

I like to use 
coding apps 
to tell a story 

(18)  
o  o  o  o  o  

I like to 
imagine new 

ways of 
doing things 

(4)  
o  o  o  o  o  

 
 
 
 
Q9 Please answer the following question-What is coding? 

________________________________________________________________ 
 
 
Page Break  
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 Pre-Survey General Questions 
Thanks for responding to the questions below. 
Page 5 of 5 
 
 
 
Q10 If you have any other comments or suggestions please use the blank space below. Thank 
you for taking the time to fill out this survey.  

________________________________________________________________ 
 
End of Block: Pre-Survey General Questions Thanks for responding to the questions 
below. Page 
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Appendix H 

Sample Post Survey Questions 
 
Here is the link to my online post-survey: 
https://njcu.co1.qualtrics.com/jfe/form/SV_daMXBLOn4Nktt6l 
 
Coding with Scratch Post-Survey 

Start	of	Block:	Pre-Survey	General	Questions	Thanks	for	responding	to	the	questions	below.	
Page	

 
 This purpose of this survey is to gauge the current level of technology experiences. This is a 
post-survey, taken after the activity. Please fill out the following survey to the best of your 
knowledge and experiences. Thank you for taking the time to answer the survey. Page 1 of 5 
 
	
 
Q1 Do you consent to take this survey? 

o Yes  (23)  

o No  (24)  
 
Skip	To:	End	of	Survey	If	Do	you	consent	to	take	this	survey?	=	No	
	
 
Q2 If yes, fill in your first and last name in space below. 

________________________________________________________________	
 
	
Page Break  
 
 
 Post-Survey 
General Questions 
Page 2 of 5 
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Q3 Gender 

o Male  (11)  

o Female  (12)  
 
	
 
Q4 At what age did you start to use a computer, laptop, iPad, or any other hardware device? 

o Younger than 5  (1)  

o 5 years old  (2)  

o 6 years old  (3)  

o 7 years old  (11)  

o 8 years old  (12)  

o 9 years old  (13)  

o 10 years old  (14)  
 
	
 
Q5 Does your family have a computer, laptop, iPad, or any other hardware device at home? 

o Yes  (23)  

o No  (24)  
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Q6 How often can you use the computer, laptop, iPad, or any other hardware device at home? 

▢ Never  (27)  

▢ Monthly  (28)  

▢ Weekly  (29)  

▢ Weekends ONLY  (32)  

▢ Daily  (30)  
 
	
Page Break  
 
 
 Post-Survey General Questions 
Thanks for responding to the questions below. 
 
Page 3 of 5 
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Q7 How often do you use a computer or other device to complete an activity listed below?  

	 Never	(1)	 Monthly	(2)	 Weekly	(3)	 Weekends	
ONLY	(5)	 Daily	(4)	

Play	video	games	(1)		 o 	 o 	 o 	 o 	 o 	
Complete	schoolwork	

(2)		 o 	 o 	 o 	 o 	 o 	
Research	(3)		 o 	 o 	 o 	 o 	 o 	
Social	media	

(Facebook,	Vine,	
Instagram,	etc.)	(4)		 o 	 o 	 o 	 o 	 o 	
Use	the	Internet	
(Searching)	(5)		 o 	 o 	 o 	 o 	 o 	

Create	presentations	
(6)		 o 	 o 	 o 	 o 	 o 	

Coding/Programming	
(7)		 o 	 o 	 o 	 o 	 o 	

Design	Webpages	(8)		 o 	 o 	 o 	 o 	 o 	
Download	&	edit	

phots	&	graphics	(10)		 o 	 o 	 o 	 o 	 o 	
Download	music	(11)		 o 	 o 	 o 	 o 	 o 	
Create	own	digital	

games	(9)		 o 	 o 	 o 	 o 	 o 	
Using	programming	
language	(Scratch,	
python,	java,	etc)	

(12)		
o 	 o 	 o 	 o 	 o 	

Create	own	"app"	
(13)		 o 	 o 	 o 	 o 	 o 	

Create	own	digital	
story	(14)		 o 	 o 	 o 	 o 	 o 	

Surfing	the	web	(16)		 o 	 o 	 o 	 o 	 o 	
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Page Break  
 
 
 Post-Survey General Questions 
Thanks for responding to the questions below. 
Page 4 of 5 
 
	
 
Q8 For each statement, there is a scale of responses that range from "Strongly Disagree to 
"Strongly Agree". There are no correct or incorrect responses. For each statement, please click 
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on the circle (ONLY ONE) that corresponds to your response: "Strongly disagree"; "Disagree"; 
"Neither Agree or Disagree"; "Agree" OR "Strongly Agree".  
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	 Strongly	
Disagree	(1)	 Disagree	(2)	

Neither	Agree	
nor	Disagree	

(3)	
Agree	(4)	 Strongly	

Agree	(5)	

I	enjoy	school	
(6)		 o 	 o 	 o 	 o 	 o 	

I	enjoy	math	
(5)		 o 	 o 	 o 	 o 	 o 	

I	enjoy	
solving	

puzzles	(7)		 o 	 o 	 o 	 o 	 o 	
I	enjoy	
solving	

problems	(3)		 o 	 o 	 o 	 o 	 o 	
I	enjoy	coding	

on	the	
computer	(1)		 o 	 o 	 o 	 o 	 o 	
I	like	to	create	

new	
computer	
games	(8)		

o 	 o 	 o 	 o 	 o 	
I	like	to	learn	
new	things	

(9)		 o 	 o 	 o 	 o 	 o 	
I	like	to	

working	on	
the	computer	

(10)		
o 	 o 	 o 	 o 	 o 	

I	can	follow	
directions	in	
order	(11)		 o 	 o 	 o 	 o 	 o 	

I	like	to	create	
a	new	

computer	
program	(12)		

o 	 o 	 o 	 o 	 o 	
I	enjoy	taking	
on	challenges	

(13)		 o 	 o 	 o 	 o 	 o 	
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If	the	code	
does	not	work	
correctly,	I	
don’t	mind	
starting	over	
again.	(14)		

o 	 o 	 o 	 o 	 o 	

I	can	figure	
out	how	to	
use	new	

software	on	
my	own	(15)		

o 	 o 	 o 	 o 	 o 	
I	can	figure	
out	how	to	
play	a	video	
game	on	my	
own	(16)		

o 	 o 	 o 	 o 	 o 	
I	like	to	make	
my	own	

animations	on	
the	computer	

(17)		
o 	 o 	 o 	 o 	 o 	

I	like	to	use	
coding	apps	
to	tell	a	story	

(18)		
o 	 o 	 o 	 o 	 o 	

I	like	to	
imagine	new	
ways	of	doing	
things	(4)		

o 	 o 	 o 	 o 	 o 	
Creating	a	
program	

about	online	
safety	helped	

me	
understand	
how	to	be	
safe	online.	

(19)		

o 	 o 	 o 	 o 	 o 	

Scratch	is	
easy	to	

program	with	
(20)		

o 	 o 	 o 	 o 	 o 	
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I	will	continue	
to	use	Scratch	
to	make	my	

own	
programs	
(21)		

o 	 o 	 o 	 o 	 o 	

Scratch	is	
hard	to	use	

(22)		 o 	 o 	 o 	 o 	 o 	
 
 
	
 
Q9 Please answer the following questions-What did you enjoy the most when creating in 
Scratch? Why? 

________________________________________________________________	
 
	
Page Break  
For the post survey four additional statements were added to the   
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 Post-Survey General Questions 
Thanks for responding to the questions below. 
Page 5 of 5 
 
	
 
Q10 If you have any other comments or suggestions please use the blank space below. Thank 
you for taking the time to fill out this survey.  

________________________________________________________________	
 
End	of	Block:	Pre-Survey	General	Questions	Thanks	for	responding	to	the	questions	below.	
Page	
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Appendix I 

CITI Certificate 

 

 Completion Date 22-Oct-2018
Expiration Date 21-Oct-2021

Record ID 29131638

This is to certify that:

Carol Munn

Has completed the following CITI Program course: 

Social & Behavioral Research - Basic/Refresher (Curriculum Group)

Social & Behavioral Research (Course Learner Group)

1 - Basic Course (Stage)

Under requirements set by:

New Jersey City University

Verify at www.citiprogram.org/verify/?w48da05f2-7801-4cbb-bd2a-1b4b4121b150-29131638 


