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Chapter 1: Introduction  

Introduction 

Crayons, chalk, paint, colored pencils, pens, and markers are all standard, but unique 

concrete symbols and instruments representing creativity in the classroom. With the emerging of 

new technologies in the classroom, the robot, with its unique image and style is joining today’s 

classroom repertoire. The robot is viewed as a very power, appealing and invigorating tool 

(Ortiz, Bos, & Smith, 2015). A distinctive technological tool which provides multiple levels of 

student engagement starting with basic “ah-ha” moments through visual explanations of complex 

math formulas and scientific theories uniquely create, capture and express the creative 

individuality and imagination of students in the classroom. Gallagher (2017) stated: “A creative 

classroom, as I have come to understand it, will not be a cookie-cutter design, but rather a 

classroom space that fits the needs of creative thinking” (p. 10). These independent growing 

young minds need to be exploring and crafting in ways which are fluid and without boundaries 

of the four classroom walls. A creative classroom allows students to place discover, experiment, 

and express ideas without negative connotations.  

Creativity is an art, learning is an art, and art is the creation of visionary thinking which 

unlocks the imagination and originality of today’s youth. This framework is a unique and 

engaging methodology of expressing freshness and innovation by differentiating instruction with 

revolutionary learning experiences focusing on the implementation of a robotics education 

program that will not only be driven by hands-on activities but also instill the notion of 

imagination through creative projects. The pedagogical progression of creative thinking in the 

classroom constructed with dynamic, powerful and energetic resources can enhance and provide 

meaningful experiences carried throughout the student life. Creativity is a pivotal chunk of the 
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fundamentals that are taken for granted in the classroom curriculum in education which provides 

meaningful and engaging experiences in the classroom (Nemiro, Larriva, & Jawaharlal, 2017).  

Statement of the Problem 

The problem this study will address whether or not LEGO Robotics Educational Program 

is a practicable curriculum for cultivating student creativity within classroom activities for the 

our 21st century learners. Research indicates classrooms outfitted with challenging and 

innovative activities create flourishing and meaningful contributors to our society, in such that 

creativity without boundaries is equally as important to acquire, just as knowledge is learn 

(Nemiro, Larriva, & Jawaharlal, 2017; Gallagher, 2018). In review of the research for this mixed 

methods study, the pedological framework in studies with the utilization of robotic programs 

fostering student creativity in the classroom is lacking in context (Benitti, 2011). To address this 

problem, researchers have undertaken various methods and approaches that build upon ideas and 

innovations using the LEGO robot to help gain insight into the engaging classroom activities. As 

Hyun (2014) stated that originality is a positive social and personal learning experience when 

using robot education within a classroom  

In order to successful prepare our students to function in the world and be productive in 

all field of business, corporations, educational institutions, workforces, etc. our education system 

needs to empower students with the necessary skills to be creative and productive workers and 

citizens of our global economy (Nemiro, Larriva, & Jawaharlal, 2017). 

Purpose 

The purpose of this sequential explanatory mixed method design study is to explain how 

student creative behaviors and learning experiences can be fostered and expanded through a 

LEGO robotics program in an intermediate level classroom. This study will address students’ 
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creative behaviors and promoting learning experiences while working on a robotics project using 

LEGO EV3 education kits. The explanatory sequential mixed methods research design fits the 

problem of assessing students’ creativity and learning experiences for this research project 

because it takes on a two-fold process, one in which is formulated in generalizations to a 

population and to acquire in more depth and details the view of the phenomenon (Creswell & 

Creswell 2018; Creswell & Plano Clark, 2011). In this study, the explanatory sequential mixed 

methods design will be implemented by the researcher by collecting quantitative data first; code 

and analyze the data; then in the second phase of this project, the researcher will impose open-

ended interview questions based on the quantitative results to gather additional details with a 

qualitative instrument. The first phase of this study will involve surveying fifth grade students in 

their regularly scheduled computer class. This study will address the quantitative hypotheses by 

seeking out a relationship between the students’ creative behaviors and their learning experiences 

using LEGO robotics. The second, qualitative phase, the researcher will conduct follow up 

interviews directed by the quantitative results which will help support the quantitative results. In 

this qualitative phase, the researcher’s plan is to rigorously, carefully and precisely, after 

reviewing the coded quantitative data, select a smaller group of students from the first phase and 

interview with open-ended questions. 

Research Questions  

The research questions for this explanatory sequential mixed methods study are: 

• RQ 1(Quantitative):  

o What are the learning techniques that influenced students’ creative 

behaviors while working on the project? 

• RQ2(Qualitative):  
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o How are the learning experiences and concepts of creative behavior 

established while working on the robotic project? 

• RQ3 (Mixed Method): 

o To what extent and in what ways does qualitative data help with a more 

comprehensive explanation of this relationship between student creative 

behaviors and the learning experience through the LEGO robotics 

program? 

The mixed method approach for explaining the rationale and understanding of the 

phenomenon is the explanatory research method because it is suitable to capture creativity as a 

behavior that is subjective in nature. In turn, allowing the extension building of the qualitative 

data in the second phase (Creswell & Creswell, 2018). This phenomenon is driven from a 

subjective stance and lends itself to the explanatory methodology starting with a strong 

quantitative gathering of data and then supporting the quantitative data by way of the qualitative 

methodology from data collected by the quantitative survey, through open-ended questioning 

technique. A mixed method approach to this theme is useful because as stated by Creswell & 

Creswell (2018): “…the quantitative or qualitative approach, each by itself, is inadequate to best 

understand a research problem and the strengths of both quantitative and qualitative research 

(and its data) can provide the best understand” (p. 19).  

Limitations 

Limitations. There are a few limitations that lend itself to this explanatory research method 

design. One possibility could be the inference of ethical issues. According to Creswell (2015), 

the researcher using the mixed methods research design approach with the first phase being a 

large group of participants and the second phase a smaller size, will need to establish an 
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“identifier linked to the quantitative database” (p. 555). Since interviews are the second phase of 

data collection, the researcher must secure and properly institute all necessary permissions 

otherwise there is a potential for ethical issues. The researcher must also be aware that this 

method is quite time consuming with extensive data collection and along those lines, decision 

has to be made in reference to what specific or most applicable qualitative data can be used in 

phase two, the collection of qualitative data (Creswell, 2015). In addition, the time constraints 

can also affect the IRB process, since this explanatory method is completed in two stages, must 

secure IRB for both phases at the same time (Creswell & Plano Clark, 2011). 
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Chapter 2: Literature Review 

Introduction 

Papert (1993) stated in his book Mindstorms, Children, Computers and Powerful Ideas, 

“…take what is new and make it your own: make something new with it, play with it, build with 

it” (p.120). And through the eyes, hands and voices of children, Papert’s words bounce off the 

paper and right into the engaging and creative classrooms full of children’s chatter and 

interactive activities. Children’s natural abilities such as curiosity and exploration trigger an 

avalanche of creative ideas that come rushing out when given opportunities. This creative rush 

and burst of idea(s) follows in line with the developing cognitive behaviors and thinking 

processes which drives the discovery of original and innovative designing as part of a prosperous 

21st century STEM classroom (Nemiro, Larriva, & Jawaharlal, 2017).  

The traditional classroom focused on measuring and assessing students in the standards-

based curriculum, but in today’s classroom, curriculum has taken a turn and accepted the 

Common Core State Standards (CCSS) where the shift is towards creativity in each subject area 

including technology and the arts to acknowledge and prepare students for success in school and 

the global work force (The College Board, 2012). This focus of various strands of technology 

such as robotics education lends itself to creativity, not only in the sense of the technology but 

within the grasp of classroom lessons applying authentic real-world problem solving. Creativity 

is a pivotal part of the fundamentals that are taken for granted in the classroom curriculum in 

education which provides meaningful and engaging experiences in the classroom (Nemiro, 

Larriva, & Jawaharlal, 2017). 
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In correlation with CCSS, Anderson and Krathwohl (2001) stated that the revised 

Bloom’s taxonomy, which is divided into six categories with the highest cognitive level of 

“creating” including generating, planning/designing, and producing/constructing skills are 

essential for constituting the continuing revolutionizing of today’s classroom into the future (pp. 

67-68). Creativity, the important component in any classroom allows for revitalized academic 

directives through hands-on activities which accelerate, foster the nurture vital cognitive skills 

for each and every student (Gallagher, 2017). In line with creative, designing, constructing, 

building, rebuilding, analyzing and thinking are vital features which surface at the heart of the 

21st century innovative classroom.  

Classroom Climate 

What constitutes a “creative classroom” for the 21st century learner? According to 

Nemiro, Larriva, & Jawaharlal (2017) there are four areas in which a classroom can foster 

creative behavior and learning experiences, they are: (1) layout of the physical space; (2) noise 

and energy level of the students; (3) student movement during class time; and (4) student 

behavior control (p. 75). These characteristics form a unity in the classroom which generates an 

animated classroom full of excited children investigating, engaging and interreacting in the 

concepts of the lesson. The classroom should have plenty of room for students to work, move 

around, observe other plus conducive to testing out the project without being confined in a 

certain small area. The energy, noisy behavior, verbal and non-verbal signs of excitement, 

enthusiasm, and chatter are all part of a classroom that is active with children wondering, making 

and contributing to the scheme of the fun and enjoyable classroom environment. This active 

classroom can be referenced as constructive chaos, drawn into and by the ambiance of students 
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functioning independently and craving to discover and are taking charge of their own learning, 

critical thinking, through the processing of the hands-on robotic activities. 

From Gallagher’s (2017) research he stated: “A creative classroom, as I have come to 

understand it, will not be a cookie-cutter design, but rather a classroom space that fits the needs 

of creative thinking” (p. 10). Flexibility and mobility in the room structure allows adaptability 

for all involved, students and teachers. Along the lines of flexibility is the important issue of 

choice. A creative classroom nurtures the idea of student choice which drives the motivation and 

engagement which enriches the creative classroom. 

Creativity 

What does “creativity” exemplify? According to Dictionary.com the action of being 

creative is “the ability to transcend traditional ideas, rules, patterns, relationships, or the like, and 

to create meaningful new ideas, forms, methods, interpretations, etc.; originality, 

progressiveness, or imagination.” (Creativity, n.d.). Understanding how creativity is perceived 

pushes the theme a bit closer to the inferences prepared when implementing a robotics learning 

experience for the 21st century learner. Encouraging originality creates energies to be fluid with 

no boundaries, and emphasizes the unique processes which encompass the mind, giving students 

the opportunity to enjoy many new and intuitive experiences. Creating these opportunities in 

class is an important mindset for all and one way to enable this is for students to creative freely 

with an item they are familiar with LEGO (MIT Media Lab, 2016). 

Creativity is art, the art of innovation and design. Students have an innate ability of 

comprehending, understanding and storing information and then recalling when triggered by a 

source. This source can appear at anytime and anywhere, which on the Bloom’s taxonomy 

model, involves the highest stages of creativity and innovation as effective methods of presenting 
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ideas through an active and engaging activity evolving a learning experience which can be 

remembered, recalled and revisited. Gallagher (2017) suggested that creativity is a way to 

produce and test ideas with or without the notion of failure whereas the students are “brave 

problem-solvers” (p. 20). This criteria for creative thinkers encourages students to look inward, 

think, understand, do, re-think, re-do if necessary until the problem or situation is fully exhausted 

and there is an outcome, positive or negative. Resnick proposed that creativity is called a 

“Creative Learning Spiral” which entails the mixing of: (1) imagination, (2) creation, (3) play, 

(4) sharing, and (5) reflection by students to create and think individually, present and 

understand reflect on outcome or experience (10 tips for creating a fertile environment for kid's 

creativity and growth. 2018). 

Nemiro, Larriva, & Jawaharlal (2017) approached creativity a bit differently by infusing 

the robotic education into their understanding of a creative climate classroom, whereas learning 

experiences are their focal points in the study. These experiences offer a robust platform that 

encompasses authentic situations where the students are balancing many attributes that coincide 

with modified emergent unprompted circumstances using robots in order to create a behavior in a 

mannerism which reflects thinking critically and creatively. Along with Nemiro, Larriva, & 

Jawaharlal; Jung & Won (2108) applied the robotics initiatives with children as learning 

experiences with the conclusion that children’s voices should be listened to as a means of 

inspiration and context. Robotic education integrated into the classroom brings in a whole new 

and innovative approach to the creative and interactive classroom incorporating many 

applications derived from hands-on activities.  

Robots in Motion 
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Children tell stories through various creative tools and robots are one of those creative 

innovative tools which the method of storytelling can be animated in the classroom (Benitti, 

2012). Robots in motion tell a story created by the imagination of a child. These stories are 

creative endeavors by students which connect various pieces of hardware and software in 

relation to the movement of the robot expressing a story. Robotics educational programs 

(scripted, modified or non-scripted) permit abstract ideas to come to life for the students, they 

can see and experience their creative products fulfill the objective. In order to capture the 

uniqueness of the minds of students, the robot can enhance their learning experience by way of 

inspiration and creativity.  

Educational robots have been viewed as a supporting tool for teachers in the classroom, 

but this has now changed, because today’s energetic, creative emerging technological classroom, 

robots have found different niches to inhabit by increasing their presence, capacity and role in 

curriculum unit lessons (Benitti, 2011; Jung & Won, 2018; Alimisis, 2011; Mubin, Stevens, 

Shahid, Al Mahmud, & Dong, 2013). The young minds of today see robots as an innovative and 

non-threatening fun object. Children embrace the nuances of robotics with exciting innovations 

and creations shared in the classroom and let loose their creativity that has been left undeveloped 

and stagnant. The value of connecting the social, personal and cultural aspects that each child 

treasures can help connect their learning processes and dynamic interactions within the education 

route of robotics (Jung & Won, 2018). 

Ensign (2017) stated: “Educational robotics has the potential to engage and inspire young 

learners by shifting the focus of the classroom from the teacher to the student, from the content 

to the process; and from a subject to a solution of a real-world problem” (p. 104). Educational 

robotics is a framework which encourages and recognizes different components that each and 
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every learner is able to comprehend and demonstrate by learning simple applications, software, 

methodologies and building applications which are unique to the lesson is of high value and 

importance for today’s creative learner. 

Furthermore, enabling robots to be part of the classroom mirrors student empowerment 

with scaffolding techniques, higher-level thinking skills and creativity on the constructing and 

designing robot and its’ program that mimics real world problems (Emily-Toh, Causo, Tzuo, 

Chen, Yeo, 2016; Ebelt, 2012). The interest and engagement level increases, because of the 

relation to an actual activity which they can understand. As concluded by Ensign (2017) by 

creating a classroom environment that is student oriented, the focus switches from “content to 

process” allowing for the students to think creativity and solve the problem directed by the 

robotic program activity (p. 104). Educational robotics serves as a vehicle that induces and 

recognizes different elements that each and every learner is able to comprehend with applications 

and visual demonstrations that are unique to the lesson.  

Constructionism 

As Papert’s theories of constructivism and constructionism take on a new light in the 

classroom, especially in this STEM field of robot education, his beliefs and work intuitively 

invoke the thinking and learning as erecting knowledge construction in a way that allows the free 

flow of creative ideas following through the educational context of developing and learning 

(Bilkstein, 2018). Children think different than adults, their minds are open with no constraints 

or pre-determined assumptions and the cognitive skills, creativeness and behaviors just appear 

and can lead to discoveries and “big ideas” (Papert, 2000).  Along with the hands-on and 

learning by making (constructionist) Papert (1993) references and refines the creativity of 

combining robots and natural curiosity of the children becomes the adventure. 
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Switching from teacher-centered classroom to student-center classroom, students take on 

responsibility and ownership of their creative behaviors when involved in hands-on activity 

(Papert, 2000). This transition fostered by learning experiences in robotics education and 

creativity thinking services the inquisitiveness brought on by the children engaged in the 

activities. Elbert, (2012) examination into classroom infusion of robotic education which 

crafting, and implementation of hands-on lessons enables students’ abilities to be expanded and 

stretched into different curriculum fields was very evident and displayed by engagement and 

excitement by the students. This interdisciplinary functionality of robotics education nurtures and 

fertilizes the means with our future workers to thrive in global world. Moreover, the 

opportunities which are created outnumber the risks involved and lend the classroom to the “new 

direction for innovation in education” (Papert, 2000. P.720). Feeding on this new direction or 

vision pathway, children are exposed to many cognitive behaviors that are relevant for today’s 

learner. 

Summary 

In conclusion, today’s classroom grasps the extraordinary opportunity to initiate and 

infuse the pedagogy of creative learning experiences with robot education in electrifying, fun, 

and ingenious mannerisms attracting connections in tune with the hands-on deliverance to foster, 

grow and mold cognitive skills at a young age and continue through all levels in the education 

system. Culminating into the many avenues robots, creativity and learning experience form a 

team, the important focus is derived from discovery and implementing of full-fledged hands-on 

activities to encourage a lifelong love of learning, which give the students a chance to step out of 

their element and comfort zone, take control of, create, explore and invent new concepts, 

essential skills for the 21st century.  
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Children are very comfortable and natural at exploring; robotics curriculum and activities 

are able to nurture and foster students by increasing their cognitive skills in relation to creativity, 

problem solving and reflection (Castledine & Chalmers, 2011). Educational robotics in its’ 

differentiated methods and engineering designs creates an environment of “fun” and “engaging” 

real-world applications where students can interact and feed into their own curiosity and interests 

(Alimisis, 2015; Emily-Toh, Causo, Tzuo, Chen, Yeo, 2016).  

This study is a good beginning, but as various other research studies have indicated there 

is a need for additional research in “creative learning experiences through robot education” and 

should be addressed within STEM academia (Jung & Won, 2018; Smith, 2013; Ortiz, Bos, & 

Smith, 2015; Ensign, 2017). Creativity, learning experiences and robots are equivocal to the 

evolution of the revolving door in a never-ending game of catchup within today’s education 

system while keeping in mind that educators have a responsibility to teach the whole child. In 

applying creativity, learning activities infused with robotic education encompasses interaction, 

exploration, problem-solving, critical thinking, encouragement, and engagement along with fun 

to fulfil the crevices of the child’s mind. 
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Chapter 3: Methodology 

Introduction 

A mixed method research study permits the integration of two types of approaches, 

quantitative and qualitative. In justification of using a mixed method sequential exploratory 

design platform, Creswell (2015) states: “…captures the best of both quantitative and qualitative 

data-to obtain quantitative results from a population in the first phase and then refine or elaborate 

these findings through an in-depth qualitative exploration in the second phase” (p. 545). With 

this intent, rigor and the cross-case comparison are two of the important factors that play out 

within this research design. Teddlie & Tashakkori (2009) discloses that the mixed method 

approach allows for the seamless transferring or going back and forth between qualitative and 

quantitative data to directly involve the researcher in statistical and thematic analysis (p. 8). In 

accordance, the fluidity is the important aspect in understanding the implications of the collected 

data referencing creativity, a human and social part of life, for the project. 

According to Ponce & Pagan-Maldonado (2015) educational research measuring a certain 

phenomenon in both areas of data collection, quantitative and qualitative, provides a precise 

determination and evaluation of the complexity and relevance of programs that are instituted in 

the school systems. For the quantitative side, the data collected reveals value, but due to the 

complexity of educational issues what is also needed to deepen the findings or reasons behind 

the collected quantitative data. The reasons are directly related the human side in the context of 

social segments of education. This is specifically where the collected qualitative data correlates 

and supports the quantitative data in the determination of the phenomenon.  

Research Design  
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This study is designed as a sequential explanatory mixed method design to explain a 

cognitive behavior that using both quantitative and qualitative measurements are to best 

understand the phenomenon. This method is the base for research protocol utilizing a procedural 

step system within a two-phase framework design lending itself to the “use of qualitative data to 

explain initial quantitative results” (Creswell & Plano Clark, 2011, p. 82). The researcher 

selected this design with the specifics grounded in the assumptions that the relationship between 

students’ creative behavior and learning experiences with a LEGO robotics program can be 

explained through quantitative data but with the need of reasoning (qualitative data) to justify the 

stated phenomenon. 

The researcher for this study will use explanatory mixed method approach in relation to 

the focus and emphasis on a direct approach in collecting data. Creswell & Plano Clark (2011) 

states the collecting of quantitative data first, creates certain unique advantages which are: (1) 

strong quantitative orientation; (2) two-phase structure; (3) final report divided into clear 

quantitative and qualitative sections; (4) second phase of data collection can be designed based 

on the quantitative results (p.83). With this in mind, the researcher will be able to use and explain 

through both sets of data the phenomenon. This design consists of four steps (1) quantitative data 

collection and analysis; (2) determination of case size and selection; (3) qualitative data 

collection and analysis; and (4) integration and connectivity of the both sets of data (see 

Appendix 1). The first phase is the strong quantitative data collection through a survey. The data 

will then be analyzed. The researcher will then determine how to proceed to the second phase 

which is a qualitative method of interviews with a smaller sub-set of the first set of participants. 

From there the data collected and will provide an explanation(s) relating in more depth to the 

quantitative results. These phases will be conducted separately but within the same heterogenous 
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computer class. The participants in the first phase are all the students in the computer class. The 

participants of the second phase will be a smaller size chosen based on the researcher’s intense 

dissection of the quantitative data of that same computer class. The timeframe for this research 

study will take place in the third and fourth marking periods of the school year.  

According to Creswell & Creswell (2018), the “connectivity” of collected data is 

important because it opens up and directs the next set of “good” qualitative questions (p. 223). 

The researcher validates this chosen method from Creswell & Creswell (2018) stating: “The 

overall intent of this design is to have the qualitative data help explain in more detail the initial 

quantitative results, thus it is important to tie together or to connect the quantitative results to the 

qualitative data collection” (p. 222). Since the quantitative results for creative behavior and 

learning experiences will not tell the entire story, then need for a second phase of open-ended 

questioning of the participants proves to be a valuable set of collected data for this study. 

Population & Sample  

In relation to the population for this explanatory research design study, the researcher will 

specifically select a site and participants to conduct and understand the phenomenon involving 

creative behaviors and the learning experiences through a distinct robotics program. The chosen 

site is district that is large in population in a suburban Somerset County area with a K-12 student 

population of over 8,000. This district is located in central part of the state. This study will be 

conducted in a heterogenous fifth grade computer class. The composition of 21 students are: (a) 

17 general education, (b) two academically independent (AI), and (c) two special education. The 

general education students are maintaining the appropriate grade level, while the AI students are 

function on a sixth-grade level, and the special needs children have an IEP and do not have in-

class support aide. Interestingly, the gender ratio is in check, with eleven boys and ten girls.  
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Students ranging from 10 to 11 years old, in a fifth-grade class are cognitively able to 

think abstractly and organize their thoughts which are conducive to exploring using their 

imagination (Anderson & Krathwohl, 2001; Pappafotopoulos, 2018). At the age of 10, children 

are able to apply logic and think out situations and come up possible solutions, along their ability 

to stay focused for a longer period of time. In addition, some of the milestones for this age are: 

(1) abstract thinking; (2) recognize cause and effect; (3) apply learning and skills; and (4) 

interpreting ability (Early adolescence (10-12 years old), 2017). According to Jun & Won (2018) 

available research focusing on the early years of schooling are still in the process of being 

developed, with the idea that cognitively development areas are crucial, and these areas can be 

fostered with the use of infusing robotics education program in the classroom. Within that realm, 

this exploratory approach to creativity and learning experiences will hopefully shed some light 

on this phenomenon.  

Procedures 

According to Creswell & Plano Clark (2011) the mixed method approach which calls for 

focus on collecting, analyzing and mixing the best of both data worlds, quantitative and 

qualitative, within one study, leads to and provides a better comprehension of research problems 

that either cannot accomplish by itself. The researcher for this study chose the explanatory in 

reflection of the connection and understanding between social interactions of creativity and 

learning experiences as can be fostered in the classroom through hands-on activities attributed to 

in robotics education. There are two phases and within the phases are multiple steps that makeup 

this research design. 

Phase One-Quantitative. The researcher with create the quantitative research question(s) which 

the research problem is to explain how student creative behaviors and learning experiences can 
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be fostered and expanded through a LEGO robotics program. The researcher determined that the 

sequential explanatory mixed methods approach is the direction to precede for this specific 

mixed method design approach. A very important and necessary step at the beginning is the 

gathering of permissions. The researcher will gather the appropriate permissions from the 

following: (1) Internal Review Board (IRB); (2) district superintendent; (3) principal; (4) parents 

or guardians of the participants; and (5) participants. All signed permissions need to be collected, 

logged in and accounted for before any research can be implemented. For this research study, the 

researcher should secure the IRB for both phases of data collection at the same time, then if need 

be, to create an addendum to the second IRB for qualitative research since the sample size cannot 

be determined until the finding from the quantitative data collection have been solidified.  

The participant sample is determined and then administering and collecting of data from 

the created instrument, in this case a survey in Google Forms. The determination of the smaller 

sample size for the second phase will depend on the created categories emergent themes, and 

population representation from this first phase of quantitative data collected. The data from the 

first phase is then analyzed through a computer software program, Google Sheets, and the results 

will determine the sample size and guide the qualitative interview questions to substantiate the 

already collected quantitative data. 

Phase Two-Qualitative. After intense viewing and analyzing of the quantitative data results, the 

researcher will determine the specific smaller sample size to interview in the qualitative phase. 

The researcher will create the qualitative research question(s) based on the analysis of the 

quantitative results. This data will drive the creation of the qualitative instrument, which are 

interview questions. The determination of the instrument falls on the premise from the gathered 

data of the quantitative phase to provide additional in-depth finds to substantiate the quantitative 
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results which is based on the research statement. The qualitative study question is created and the 

same permissions as previously stated in phase one need to be secured. The researcher will select 

a smaller size of participants from the quantitative study data collection analysis and then 

collects the data by means of interview questions which are open-ended and related to the 

quantitative data. The opened-ended questions for the interview are analyzed accordingly to the 

established theme from quantitative data.  

Mixing/Connecting. The researcher will make connections from both studies by interpreting, 

connecting and summarizing both quantitative and qualitative results. With both types of data 

collected, the researcher will produce a visual or written documentation explaining in what ways 

the qualitative date aids in explaining the collected quantitative data. 

Timing. The researcher will conduct this research study in two separate phases and at different 

times. Phase One (P1), collection of the quantitative data through a survey is first. Followed by 

Phase Two (P2) in which the qualitative data will be collected by interview questions based on 

the finding from P1. P1 will be larger samples size that P2. P2 will be comprised of a smaller 

select group from the P1participants. 

Priority. The researcher will prioritize the collection of data starting with quantitative collection 

first. After collection and analyzing, the next priority is creating the small sample group based on 

the data collected and categorized by topics. Then second phase is the collection of qualitative 

data based on the quantitative results. These are opened-ended questions which add value to the 

collected quantitative data. 

Weight. The researcher will emphasize the quantitative data as the strong point in this research 

study. Based on the data collection results, the qualitative, open-ended questions will be created 

and administered to the smaller, second group of participants. 
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Instrument(s). The researcher will create a survey for quantitative collection of data. The first 

phase, a survey which will consist of approximately 16 questions (see Appendix C). The survey 

will be following a Likert scale model in which the answers are chosen on a measured linear 

scale. The numbers 1 thru 5 will be the base measurement, whereas 1 represents “Strongly 

Agree” moving down in scale to “Strongly Disagree” by the number 5. Using the Likert Scale 

supports the explanatory methods because it is used in surveys to measure a participant’s attitude 

on a specific topic, in a method of agreement or disagreement. This will be valuable information 

in context when gathering data from the quantitative perspective. This survey will be given 

online using Google Forms and Sheets. The analysis is calculated and placed in a Google Sheet.  

The second phase (qualitative) is based on the strong data collected in phase one (quantitative) 

where the researcher will conduct interviews with a smaller size group of participants from the 

initial group of participants. 
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Appendix A 
Diagram of Sequential Explanatory Design Procedures Used In This Study 
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Appendix B 

Chart of Sequential Explanatory Design Research Questions Used In This Study 
 
Research Question Data Instrument Focus Group 
What are the learning 
techniques that 
influenced students’ 
creative behaviors 
while working on the 
project? 

Quantitative Survey (10 Likert scale 
questionnaire) 

5th grade students 

How are the learning 
experiences and 
concepts of creative 
behavior established 
while working on the 
robotic project?? 

Qualitative  Interviews 5th grade students 

To what extent and in 
what ways does 
qualitative data help 
with a more 
comprehensive 
explanation of this 
relationship between 
student creative 
behaviors and the 
learning experience 
through the LEGO 
robotics program? 

Mixed Methods (Data 
from quantitative and 
qualitative methods) 

Visual display of the 
combined data 
collection. Written 
document containing 
analysis of connections 
and conclusions of the 
collection of both 
quantitative and 
qualitative responses. 

5th grade students 
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Appendix C 
Sample Survey Questions 

 
(This is just a sample; the actual survey will be created in Google Forms). 
 

I am creative. 
1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I enjoy using my hands in creating items. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I enjoy school. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I like to work independently. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I like to learn new activities. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I am a positive person. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I help others. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
Making mistakes are OK. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I like to build. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I like to create. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 
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Appendix C 
Sample Survey Questions (continued) 

 
I like to work with robots. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
If the end product is incorrect, I don’t mind starting over again. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
If my product is correct, I am finished. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagre 

 
I enjoy taking on challenges. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
I am detail oriented. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 

 
Being creative is fun. 

1   2  3  4  5 
Strongly Agree Agree  Not Sure Disagree Strongly Disagree 
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Appendix D 
Sample Interview Questions 

 
(This is just a sample; the actual survey will be created in Google Forms). 
 

1. A few possible generic open-ended questions are:  

2. What did you like most about this robotic challenge?  

3. What did you not like about this robotic challenge?  

4. What does being “creative” mean to you?  

5. Why did you choose a certain process over another?  

6. What did you learn?  

7. What experiences were fun and exciting?  

8. How do you feel about being creative?  

9. How did you demonstrate creativity in this project?  

10. How did you feel when the robot correctly finished the task?  

11. How did you feel when the robot did not complete the task correctly?  

12. What was the hardest part of the activity?  

13. What was the easiest part of the activity?  

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

 


