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Introduction 

Numbers, statistics and data are essential and important tools in analyzing, visualizing, 

and understanding today’s vision for tomorrow’s journey in education. With the massive amount 

of streaming data; statistical analysis aids in sorting through and making sense of the numbers in 

easy to understand visual representations. The mainstream media and scholarly articles, which 

focus and serve different audiences, seek out to explain and defend ideas by summarizing the 

overwhelming data streams. These data streams compacted into statistics can change the way 

society see the world and make informed judgments. 

Salkind (2017) describes statistics as a “set of tools and techniques used for describing, 

organizing, and interpreting information or data” (p. 8). The key interpretation of the data and 

numbers is the process for which researchers justify or invalidate a theory, statement, or issue. 

With a document reliant upon the numbers for analysis and conclusion, depending on the 

audience the research is aiming toward, can be skewed toward or away from the relevance of 

statistics. Each avenue, mainstream media and scholarly articles are valid in terms justification of 

a goal. 

After searching and reading various articles from mainstream media and scholarly works, 

this researcher concluded that there was a difference in the approach to reaching a specific target 

audience in the visual applications of data and numbers (statistics) in a published piece. The 

subject was computational thinking in the education setting. The mainstream article published in 

the EdSurge News, focused on the “role of technology in education” (Millward, Stachowiak, 

LeBret, Tate, Johnson, Corcoran, . . . Wan, n.d.). The article was entitled, “The 5th 'C' of 21st 

Century Skills? Try Computational Thinking (Not Coding)”. The second article appeared in the 

scholarly journal Computers & Education. It aimed to discuss the enhancement of education with 
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“digital technology” (Computers & Education, 2019, para. 1). The article was entitled 

“Computational Thinking and Tinkering: Exploration of an Early Childhood Robotics 

Curriculum.”  

The two articles define computational thinking and its various stages within an education 

system. Both authors propose a definition of computational thinking. The similarities revolve 

around the vocabulary defining problem-solving within multiple phases of dissecting, trial and 

error, troubleshooting, sequential process, and exploring of the various possibilities, concluding 

that computational skills carry over into all aspects of the educational career of students and the 

mainstream global workforce. 

 

Summary of Two Resources 

Mainstream Media Article 

In many mainstream articles, the data and statistics in any form were missing. Many 

articles contained only text and images. The images mainly consisted of stock photos of children 

using iPads or other digital technologies. The lack of analysis by statistics was astonishing but 

also understandable since this is a new area of study in education. Computational thinking is an 

important component for students to understand and apply, not only in school but in their daily 

lives.  

In this recent article, “The 5th 'C' of 21st Century Skills? Try Computational Thinking 

(Not Coding)” written by Shuchi Grover (2018) (See Appendix A for entire article), and the 

author addressed computational thinking as the “5th C” as part of the emerging skillsets that our 

youth should be exposed to during their education. The author reflects a need for “another core 

skill” in the classroom teaching toolkit for teachers in preparing students for the 21-st Century 
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global world (Grover, 2018, para.4). Relying on other mentioned resources from 2012, the author 

explains the need for computational thinking as part of the overall curriculum and uses 

information referring to other countries in the world that have introduced computational thinking 

in schools, such as Singapore, Finland, China, Australia, to name a few. The author does not add 

any type of visual data charts or statistics to justify the results of why schools should infuse the 

“5th C”. The author describes the core areas in education where computational thinking can be 

applied in the classroom but does not give any data which can corroborate the necessity to bring 

the content into the classroom. Computational thinking is a new area in the realm of education, 

and there are few studies which relate to this “5-th C”.  

Since the author’s overall goal was to convince the educational community to add the “5-

th C” in the 21-st Century skillset, data needs to accompany this new theory. With the lack of 

statistics to back up the need, this skill will be hard to sell to the education community. Grover 

(2018) states “CT is not about how to use technology; rather, it lifts the hood on how digital 

solutions are designed using computational tools” (para. 21) strength in the analysis of the 

article. With this, it would be better and more reliable if the author could substantiate the 

statement with real data from classrooms which had infused computational thinking.  

The last part of this article focused on the professional development area for teachers. 

The author calls for more training for teachers to improve computational thinking among all 

students. Lastly, the weakness lies in the inability of the author to provide any visual or numeric 

representation to help in the acquiring of computational thinking as the “5th C” and becoming 

part of the 21-st Century Skillset children should understand within their educational years. 

Grover (2018) does not provide any statistical evidence (visual or numerical) but relies 

on the observations of others. The downfall without data can substantiate the non-disclosure 
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which computational thinking, even though, justified by cases, are pure observation which leaves 

open the possible integrity, bias and beliefs of the researcher. The mainstream article is in need 

of some visual data representation in order for the reader to understand the information and be 

able to justify the use of this skillset in the classroom.  

 

Scholarly Article 

This study is an exploratory study entitled “Computational Thinking and Tinkering: 

Exploration of an Early Childhood Robotics Curriculum,” (See Appendix B for entire article) 

which seeks out evidence to demonstrate that children at an early age can understand and follow 

through on several different parts of “robotics, programming and computational thinking” (Bers, 

Flannery, Kazakoff, & Sullivan, 2014, p. 145). The study revolves around the ideology of 

computational thinking and the children’s hands-on activities in a classroom environment. Wing 

(2014) describes the ideology of computational thinking as “reformulating a seemingly difficult 

problem into one we know how to solve, perhaps by reduction, embedding, transformation, or 

simulation….using abstraction and decomposition when attacking a large complex task or 

designing a large complex system” (p. 33). Bers, Flannery, Kazakoff, & Sullivan (2014) 

discusses this ideology was an essential part of the problem-solving and sequential breakdown 

within the TangibleK Robotics Program curriculum.  

The study was conducted in three Kindergarten classrooms and took place over “20 hours 

of curriculum, six structured 60 to 90-minute activities and ending with an interdisciplinary 

project” (Bers, Flannery, Kazakoff, & Sullivan, 2014, p. 147). The hands-on activities, 

incorporating the TangibleK Robotics Program curriculum (which the children were already 

exposed to earlier on), focused on the children being able to build and program a robotic vehicle, 

in which the vehicle had to perform a specific function and task. 
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The data were collected from 53 of the 63 children (Bers, Flannery, Kazakoff, & 

Sullivan, 2014, p. 148). Some children did not participate due to the typical classroom 

absenteeism, lack of parental consent, and other attributing factors. The overall age range was 

4.9-6.5 years, with an average start age of 5.7 (Bers, Flannery, Kazakoff, & Sullivan, 2014, p. 

148). There were three classrooms, one classroom from an independent religious-based school 

(male teacher with over seven years’ experience) and the other two (females, one with six and 

other with 15 years of teaching experience) from the same urban school (Bers, Flannery, 

Kazakoff, & Sullivan, 2014, p. 148). The population of the three classrooms as a whole, 45% 

was female and 55% male (Bers, Flannery, Kazakoff, & Sullivan, 2014, p. 148). There was a 

diverse range of “ethnic and socioeconomic backgrounds” (Bers, Flannery, Kazakoff, & 

Sullivan, 2014, p. 148).         

This article’s statistical analysis was to illustrate computational thinking, which was 

demonstrated through programming concepts with hands-on activities by the children. The 

activities involved seven programming concepts all reassessed during the culminating project. 

The measures used was a Likert Scale on a range from 0 (did not attempt), 1 (did not complete) 

to 5 (completely achieved the task). Also used was the paired sample t-tests (score comparison), 

ANOVA analyses for the debugging tasks (See Table 1 in the journal article). The p-value 

determined in the repeated ANOVA (See Table 2 in the journal article) that debugging skill did 

show a change in variation over time in Lessons 1-5. Lesson 6 and the final project not included 

since on class did not cover the material in Lesson 6. Lesson 4-6, the concepts were a bit hard for 

the children to understand, the introduction of looping and conditions understandably are quite 

complicated for the age of the children. With less than 60% of children attaining the “mostly 

complete” level (See Table 5 in the journal article). In addition to the new concepts, the 
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introductory concepts were measured again in the final project to determine if there is a change 

in scores by time and exposure. There were some significant increases (See Table 3 in the 

journal article) as revealed by the p<0.01 level for Activity 5 and the p<0.02 level for Activity 4. 

Bers, Flannery, Kazakoff, & Sullivan (2014) conclusion coincides with the application 

through which a specific and specialized robotics platform that the needs of all children in the 

three Kindergarten classes were met. The three teachers, after the professional development, 

were able to implement the curriculum along with keeping age-appropriate development and 

engaging activities within their lessons and classroom. The children with the application and 

processes involved in the six core lessons involving the hands-on building of a robot and then 

programming to complete a task were derived successfully employing an understanding of the 

curriculum. The data indicate that the children were “able to learn and apply the many aspects of 

robotics, programming, and computational thinking” (Bers, Flannery, Kazakoff, & Sullivan, 

2014, p.154). 

The evidence in this research study is strong and can justify with statistics that early age, 

children are capable of understanding the process of sequential movement of a tangible object. 

With the hands-on activity, the children can experience computational thinking and engineering 

processes which conduct an object to perform a certain way to accomplish a task. The 

researchers explained and documented the procedure thoroughly. They have demonstrated the 

curriculum involved with the TangibleK and CHERP. They were very thorough in making sure 

that the teachers were given professional development in this area, along with introducing the 

basic concepts to the children beforehand the start of the project. There were problems the 

children encountered with the building mechanics of the robot, such as difficulty in putting the 

pieces together to build the functioning robot. In addition, the children had spent a lot of time 
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fixing and rebuilding the robot, which is a flaw of the hardware, not the children. All these given 

limits, the study is still significant and has statistical evidence in which children can understand 

at an early age the “technological fluency” involved with robots and programming. This 

comprehension at an early age sets the stage for infusing the computational thinking processes 

which are needed in the daily classroom activities across the globe. The overarching message 

which the data reveals which uses a specific platform, like the TangibleK in this study, does in 

fact, as the statistics tell the story supports, enriches, and meets the needs of the children in a 

robotic technology-infused classroom. 

Conclusion 

In summary, statistics is an essential instrument which helps in the understanding of 

today’s global world and the uniqueness in the aspects of being human. The data helps in 

communicating various evidence-based theories which in turn can manipulate and create a more 

infused understanding of the complex system of being human. This complex system sets the 

scene in viewing the world and its phenomenon in a new and different light. These visual 

representations can stir up numerous opinions in the ever-changing new world of computational 

thinking. The mainstream media along with the journal article maintains computational thinking 

broadens the skills necessary for future accomplishments. 

Therefore, the researchers were finding that computational thinking introduced at an early 

age and the experience, availability, along with hands-on activities impact the understanding and 

development of children. The evidence from the statistics included in the Bers, Flannery, 

Kazakoff, & Sullivan’s (2014) article constituted the importance of data as evidence for the 

positive reinforcement of active engagement and learning at an early age is critical in the 

development of computational thinking. Introducing it early on will help the children to develop 
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and to understand how computational thinking impacted problem-solving. All critical part of the 

early stages in the intervention processes based on the empirical evidence in Bers, Flannery, 

Kazakoff, & Sullivan (2014) study.  
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