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Abstract 

 
This paper adopts STEAMS (Science, Technology, Engineering, Artificial Intelligence, Math, Statistics) 
methodology. The objective of this paper is to introduce the benefits of integrating all 6 “STEAMS” 
elements, especially living in the Big Data World. The NBA Draft Position case study was demonstrated 
to present this novel “STEAMS” concept as compared to the current “STEM” or” STEAM” approach. 
There are three core visions of this “STEAMS” methodology: (1) replace “Art” with “Artificial 
Intelligence”, (2) separate “Statistics” from “Math”, and (3) integrate all six “STEAMS” elements. Adding 
the “Artificial Intelligence” element can trigger and enhance the effectiveness of “Sports” science research 
and “Math” algorithms. Separating the “Statistics” element can conduct more effective risk management 
and draw practical conclusions. Due to the previous two benefits, integrating all 6 “STEAMS” elements is 
becoming a widespread methodology for most scientists and engineers working in the modern Big Data 
era. Several techniques are used to help determine the NBA Player position and identify the similar NBA 
players for the benchmarking objective. It’s critical and urgent for educators and teachers to abandon the 
traditional STEM approach to adopt the new “STEAMS” approach to educate our next generations in their 
early school learning and career development. 
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 1. Introduction 
 

“STEM” (Science, Technology, Engineering, Math) or “STEAM” (Science, Technology, Engineering, Art, Math) 
are popular in School Education is a term used to group together these academic disciplines (Fas 2017, Colwell 2016). 
This term is typically used when addressing education policy and curriculum choices in schools to improve 
competitiveness in science and technology development. It has implications for workforce development, national 
security concerns and immigration policy. The acronym came into common use shortly after an interagency meeting 
on science education held at the US National Science Foundation. In the early 1990's, a summer program called STEM 
Institute is arranged for talented under-represented students in the Washington, DC area. Based on the program's 
recognized success and expertise in STEM education (NSF 2018), that NSF was first introduced to the acronym 
STEM. 
 
1.1 Criticism of STEM 
 

The focus on increasing participation in STEM fields has attracted many criticisms. The efforts of the U.S. 
government to increase the number of STEM graduates, the science and engineering occupations have been flat or 
slow-growing, and unemployment as high or higher than in many comparably-skilled occupations (Teitelbaum 2014). 
There was a "mismatch between earning a STEM degree and having a STEM job in the United States, with only 
around ¼ of STEM graduates working in STEM fields, while less than half of workers in STEM fields have a STEM 
degree (Charette 2013). Based on the data, science should not be grouped with the other three STEM categories, 
because, while the other three generally result in high-paying jobs, "many sciences, particularly the life sciences, pay 
below the overall median for recent college graduates (Casselman 2014). Efforts to remedy the perceived domination 
of STEM subjects has led to intense efforts to diversify the STEM workforce. Some critics feel that this practice in 
higher education, as opposed to a strict meritocracy, causes lower academic standards (MacDonald 2018). 
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1.2 STEAM vs STEM 
 

STEAM fields are Science, Technology, Engineering, Art (Slate 2016), and Math (Virginia Tech 2012). STEAM 
is designed to integrate STEM subjects into various relevant education disciplines. These programs aim to teach 
students innovation, to think critically and use engineering or technology in imaginative designs or creative approaches 
to real-world problems while building on students' mathematics and science base (Jolly 2016). STEAM programs add 
art to STEM curriculum by drawing on design principles and encouraging creative solutions (Pomeroy 2016, Eger 
2016, CBS 2016, Schank 1991). 
 
1.3 Artificial Intelligence and Digital Art 
 

In the modern Big Data Society, Artificial intelligence (AI) is becoming a new dominant Data Science. AI is 
intelligence demonstrated by machines, in contrast to the natural intelligence displayed by humans. In computer 
science AI research is defined as the study of "intelligent agents": any device that perceives its environment and takes 
actions that maximize its chance of successfully achieving its goals (Garvey 2018).   

Digital art is an artistic work or practice that uses digital technology as an essential part of the creative or 
presentation process. Since the 1970s, various names have been used to describe the process, including computer art 
and multimedia art (Christiane 2016, Lieser 2017). Recently, a lot of articles are about AI in art and design, especially 
the feature imagery, unsurprising as they're largely created by people from a science rather than arts background, and 
their research is often presented in the ultra-detailed format of scientific papers - heavy on words and, strange to us. 
This digital art application of AI is being referred to as 'generative'. Generative AI will drive the next generation of 
apps for auto-programming, content development, visual arts, and other creative, design, and engineering activities. 
In generative graphics, AI can abstract visual patterns from artwork and then apply those patterns in the fanciful re-
rendering of photographic images with the hallmark features of that artwork (Kobielus 2017). 

 
 2. Break Down of Six STEAMS Elements 
 

Instead of using classical STEM or STEAM, here, a new holistic “STEAMS” methodology is introduced. There 
are several novel concepts embedded in this new “STEAMS” methodology: (1) replace “Art” with “Artificial 
Intelligence”, (2) separate “Statistics” from “Math”, and (3) integrate all six “STEAMS” elements. “STEAMS” 
(Science, Technology, Engineering, Artificial Intelligence, Math, Statistics) methodology will be demonstrated 
through a basketball player case study. The authors will break down six STEAMS elements in the following sections. 
 
2.1 Understand Basketball Sports “Science” 
 

NBA draft pick has always been ambiguous. Annual draft pick event is extremely important since underdog team 
can immediately become a champion contender after hiring a star player. The objective of this paper is to apply 
STEAMS methodology on choosing the appropriate player position. First, a NCAA Stanford University basketball 
player KZ Okpala will be compared to top 50 NBA players for swing guard and small forward positions to find out 
whether this player has a greater NBA potential for either of these positions. In Figure 1, 12 characteristics are listed 
about each draft NBA candidate. Okapala received 94 points and is stronger on size, jump shot, but weaker on defense, 
strength, and “NBA ready and passing.” One NBA scout reports his weakness as “defense could improve, doesn’t 
block a lot of shots, needs to be more disruptive in defense, doesn’t do well when in contact, free throw percentage 
needs to improve, and sometimes a bit too afraid to pick up a foul.” 

Basketball players’ strength can be categorized as SPARQ (Speed, Power, Agility, Reaction, Quickness). The 
researchers used data from 234 of the 1092 players who participated in the NBA combined draft from 2010-2015. The 
study then relates that player data to subsequent on-court NBA performance in each participant's first and third years. 
Using Principal Component Analysis, a statistical analysis that finds the main or principal components of a dataset 
with a lot of variables, the authors identified three principle factors - Body Length-size (height, standing reach, weight, 
wingspan, hand length, hand width), Power-Speed-Agility-Quickness (standing vertical jump, maximal vertical jump, 
¾-court sprint, lane agility, body fat %), and Upper-Body Strength (bench press). 
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Figure 1. 12 NBA Draft Characteristics 
 

2.2 Combine Measurement and Testing “Technology” 
 

In Figure 2, nbadraft.net released the potential draft mock results each week. Okpala player was listed 13th as 
SF/SG on Jan.4, 2019 release. NBA Pre-Draft Combine Measurement and Athleticism Test includes Seed: ¾ Court 
Sprint, Power: Vertical Jump, 185 Pound Bench Press, and Agility/Reaction/Quickness: Lane Agility Drill, Reactive 
Shuttle Run. 

What kind of strength training program for KZ Okpala to improve his defense skills particularly on Speed, Lane 
Agility Drill, and Reactive Shuttle Run? 3/4 court sprint is a bit of a misnomer, as the distance covered in this drill is 
actually 75 feet despite the fact that an NBA court is 94 feet in length, the 3/4 court sprint is the basketball 
equivalent to football’s 40-yard dash. The drill is primarily a measure of acceleration rather than top-line speed, and 
times typically fall between the low- to mid-three second range. The lane agility drill is designed to measure a 
player’s lateral quickness and ability to change direction. Cones are placed along the four corners of the key, and 
players follow a square path around them, first clockwise and then counterclockwise, peddling forwards, backwards, 
and side to side in the process. 
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Figure 2. 2019 NBA Mock Draft 

 
In Figure 3 below: KZ Okpala’s combine measurement is listed against the top forwards. Okpala’s physique is 

relatively shorter, weaker, and slower. 
 

 
 

Figure 3. 2019 NBA Pre-Draft Combine Measurements and Testing in Forwards 
 
Since Okpala’s NBA position is still undecided between SF and SG. In Figure 4 below: KZ Okpala’s combined 

measurement is listed against the top guards. Okpala’s body is relatively larger, weaker, and slower. Okpala fits to 
the small forward position better based on the Combine Measurement and Testing results. 

 

 
 

Figure 4. 2019 NBA Pre-Draft Combine Measurements and Testing in Guards 
 

2.3 Systematic Engineering Problem Solving 
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Since the Okpala’s NBA position is still not fully determined. This paper will use Engineering Problem Solving 
Approach to help determine Okpala’s position. In Figure 5, Player Okpala’s college basketball statistics was listed. 
The author would use his 2018-2019 season college statistics to predict which position would fit him better in NBA 
career. 

 

 
 

Figure 5. Okpala’s College Basketball Statistics 
 
In Table 1: Okpala’s 2019 season statistics is compared to 2019 NBA top 50 Players’ average statistics based on 

48mins. Okpala was performing better in most categories as highlighted in Green Color but also weaker in several 
categories in Yellow Color. In general, Okpala fits to the SF position more than SG position which is consistent with 
his 2019 Combine Measurement and Testing results. Preferable Position is chosen based on whether KZ’s statistics 
can outperform the average of top 50 players for that position. 

 
Table 1. KZ Okpala’s Statistics against top NBA 50 players in SF and SG 

 

 
 
2.4 Artificial Intelligence 
 

To further assess whether player Okpala should play at SF or SG position, a Hierarchical Clustering and 
Dendrogram analysis was conducted among the Okpala and the other top 50 Forwards and Guards. Player Okpala 
(ID=1) is grouping with the other 3 players ID-25, ID-53, ID-37 in the top group. 
 

 
 

Figure 6. Hierarchical Clustering Dendrogram among top NBA Forwards and Guards 
 

These three similar players are Aaron Gordon (Small Forward), Marvin Williams (Small Forward), and Jerami 
Grant (Small Forward) respectively which has indicated that KZ Okpala should play small forward in his NBA career. 
 
2.5 Mathematics 
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The Section 2.4 “Artificial Intelligence” clustering patterns were identified based on clustering distance math of 
calculating the dissimilarity of nutritions among chocolate products. There are several cluster math algorithms: (1) 
Average, (2) Centroid, (3) Ward, (4) Single, and (5) Complete (Milligan 1980). Will these 5 different clustering 
algorithms have the same results? If there is any difference, how do we to select which algorithm to explore the 
clustering patterns best? In Figure 7, there are three existing clusters (Green, Yellow, Red). Which two clusters should 
bond first? The joining sequence is determined by the clustering distance algorithms. Centroid, Single, and Complete 
algorithms are compared. The Centroid algorithm connects Green cluster and Yellow cluster through the purple line 
connecting the two cluster means (purple triangles). The Single algorithm groups Green cluster and Red cluster by the 
closest points between these two clusters.  The Complete algorithm groups Yellow cluster and Green cluster by the 
farthest points between these two clusters. Depending on which distance algorithm is chosen, the clustering sequence 
and pattern may be different. We must dive into the mathematical calculations for each clustering distance algorithm 
and understand the benefits and limitations of each math algorithm to choose the best algorithm to draw reliable 
clustering patterns and results. 
 

 
 

Figure 7. Diagram of the Centroid, Single, and Complete Clustering Methods 
 

Here, five major clustering distance algorithms will be compared. The calculations of the five different clustering 
algorithms are shown in Figure 8. The basic Algebra “Math” algorithms are utilized in the modern “Artificial 
Intelligence” clustering method. In the new “STEAMS” approach, “Math” is the foundation of evolving the modern 
“Artificial Intelligence”. Adding the “Artificial Intelligence” element can trigger the exploration of the Math elements 
and Science research.  
 

 
  

Figure 8. JMP Clustering Distance Algorithms 
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2.6 Statistics 
 

In Table 2, Okpala’s basketball statistics was compared against three identified players in the Clustering 
Dendrogram analysis. This similarity analysis can help prove that Okpala is fit more for the small forward position 
and also can help develop his NBA functions by benchmarking to three similar players. 
 

Table 2. Okpala’s statistics benchmarked to three Similar NBA Players 
 

 
 
2.7 Model Validation 
 

Based on our STEAMS study, player Okpala should have a greater potential to play the SF position over the SG 
position. Okpala is currently playing in the Miami Heat in 2019-2020 season as a rookie. Here is the NBA scout report 
on his current NBA status: Okpala is likely going to be a very solid player in the NBA. His collegiate statistics stack 
up nicely against the likes of Paul George and Kawhi Leonard, and so does his frame. However, it might be hard for 
the 6’9” rookie from Stanford to earn a huge chunk of playing time this summer. Our STEAMS study has successfully 
predicted his NBA SF position over SG position. 
 
 3. Conclusions 
 

“STEAMS” methodology is very successful on understanding Basketball Sports Science.  Understanding the 
NBA Pre-Draft Combine Measurement and Testing can be done effectively through a systematic “Engineering” 
problem solving framework. Modern “Artificial Intelligence” methods can help determine player’s NBA preferable 
SF position and similar players. Hierarchical clustering distance mathematics is critical to determine the clustering 
dendrogram patterns. Benchmarking players’ statistics can be compared by using the descriptive statistics. In the 
modern Big Data era, most scientists and engineers shall adopt this “STEAMS” methodology and integrate all 6 
elements seamlessly and collectively. 
 
Acknowledgements 
 

The author would like to thank Statistics Advisor Dr. Charles Chen. 
 
References 
 
Science, Technology, Engineering, and Mathematics (STEM) Education: A Primer". Fas.org. Retrieved 2017-08-21. 
Rita Colwell , Compare: "Guest commentary: A "STEM" in Collier County to reach their future". Retrieved 2016-06-

09.  
President Bush Honors Excellence in Science, Mathematics and Engineering Mentoring | NSF - National Science 

Foundation". Retrieved 2018-10-03. 
Teitelbaum, Michael S. "The Myth of the Science and Engineering Shortage". The Atlantic. 
Charette, Robert N. (August 30, 2013). "The STEM Crisis Is a Myth". IEEE Spectrum. 
Casselman, Ben (September 12, 2014). "The Economic Guide to Picking A College Major". FiveThirtyEight. 
MacDonald, Heather (Spring 2018). "How Identity Politics Is Harming the Sciences". City Journal. Manhattan 

Institute. Retrieved 21 June 2018.  
"STEAM Rising: Why we need to put the arts into STEM education". Slate. Retrieved 2016-11-10.  
"Virginia Tech and Virginia STEAM Academy form strategic partnership to meet critical education needs". Virginia 

Tech News. 31 July 2012.  
Jolly, Anne. "STEM vs. STEAM: Do the Arts Belong?". EdWeek.org. Education Week: Teacher. Retrieved 6 

September 2016.  

Proceedings of the 2nd African International Conference on Industrial Engineering and Operations Management 
Harare, Zimbabwe, December 7-10, 2020

© IEOM Society International 2385



Pomeroy, Steven Ross. "From STEM to STEAM: Science and Art Go Hand-in-Hand". blogs.scientificamerican.com. 
Scientific American. Retrieved 17 November 2016.  

Eger, John. "National Science Foundation Slowly Turning STEM to STEAM". www.huffingtonpost.com. Huffington 
Post. Retrieved 17 November 2016.  

"STEAM learning matters. Science, Technology, Engineering, Arts and Mathematics". www.cbs8.com. CBS News. 
Retrieved 17 November 2016.  

Schank, Roger C. (1991). "Where's the AI". AI magazine. Vol. 12 no. 4. p. 38. 
Garvey, Chris. 2014. Boom of the 1980s: rise of expert systems, Fifth Generation Project, Alvey, MCC, SCI.  
Christiane Paul (2006). Digital Art, pp. 7–8. Thames & Hudson.  
Lieser, Wolf (2009). Digital Art. Langenscheidt: h.f. ullmann. 2009, pp. 13–15 
James Kobielus InfoWorld | on December 22, 2017 “How generative AI is changing art and design”, 

https://www.digitalartsonline.co.uk/features/illustration/how-generative-ai-is-changing-art-design/ 
Milligan, G.W. (1980), “An Examination of the Effect of Six Types of Error Perturbation on Fifteen Clustering 

Algorithms,” Psychometrika, 45, 325–342. 
 
Biography 
 
Mason Chen is currently a student at Stanford OHS and serves as the student ambassador and webmaster for 
STEAMS. Having started STEAMS since its inception in 2014, he has held various roles such as President of the 
Student Chapter from 2017 to 2019. Through STEAMS, he has published more than 20 conference proceeding papers 
as first, second, or third author. As first author, he has won numerous awards including the Best Conference 
Proceeding Paper Award in the 2018 JMP Discovery Summit as well as finishing 1st Place three times for the STEM 
presentation competition at IEOM conferences. He has also certified the IBM SPSS Statistics Level I, II, Modeler 
Level I, and IASSC Yellow Belt, Green Belt, and Black Belt. 

Proceedings of the 2nd African International Conference on Industrial Engineering and Operations Management 
Harare, Zimbabwe, December 7-10, 2020

© IEOM Society International 2386


	1.1 Criticism of STEM
	1.2 STEAM vs STEM
	1.3 Artificial Intelligence and Digital Art
	2.1 Understand Basketball Sports “Science”
	2.2 Combine Measurement and Testing “Technology”
	2.3 Systematic Engineering Problem Solving
	2.4 Artificial Intelligence
	2.5 Mathematics
	2.6 Statistics
	2.7 Model Validation
	Acknowledgements
	References
	Biography



