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Abstract 46 
 47 
Purpose: To describe the hand-eye coordination/reaction time (HEC/RT) ability and evaluate its 48 

relationship to the baseball batting performance of professional baseball players. 49 

Methods: A commercially available HEC/RT system was used on 450 professional baseball 50 

players from six MLB teams. Results were retrospectively compared to standard, career, plate-51 

discipline metrics.  52 

Results: Statistically significant correlations were found between the HEC/RT metrics, tested at 53 

high speed, and several plate discipline batting metrics. When comparing the players with the top 54 

20% of HEC/RT results to those with the bottom 20% of HEC/RT results, the better HEC/RT 55 

group had 3 fewer at bats before gaining a walk (10 vs 13, 22% decrease), as well as swinging 6-56 

7% less often at balls, and fastballs, in the strike zone as compared to the poorer HEC/RT group. 57 

Based upon an individual’s HEC/RT results we are able to predict, with a specificity of 93%, if 58 

they are in the bottom 20% of plate discipline ability for this population. 59 

Conclusions: 60 

These results not only describe the HEC/RT ability of professional baseball players but also 61 

show a significant relationship between a baseball player’s HEC/RT ability and their batting 62 

performance. These are the first results, on a large group at the professional level, to demonstrate 63 

statistically this relationship. These results can be used in player selection, indicating that batters 64 

with better HEC/RT are more likely to reach the major-league level and be more productive for 65 

their team. Further studies will be needed to demonstrate whether training better HEC/RT results 66 

in improved batting performance. 67 

Key words: hitting, vision, reaction, walks 68 

  69 



Introduction 70 

 71 

The synchrony between the visual system and the motor system is a critical component to human 72 

action. Our ability to see a target and make a coordinated, perfectly timed, motor response to 73 

achieve a specific task is vital to our day to day activities. The skill of coordinating eye and body 74 

movements, sometimes called eye-hand coordination, is particularly important in high-speed 75 

sport movements such as hitting a pitch in baseball. 76 

 77 

It takes less than half a second for a 95-mph fastball to reach home plate. The ability to see the 78 

early trajectory of a pitched baseball, and make a well-timed motor action to swing the bat so it 79 

strikes the ball dead center at precisely the right point in the swing, and at the optimal moment as 80 

the ball crosses the plate represents ideal hand-eye coordination and reaction time (HEC/RT). 81 

 82 

Many authors (1,2) have described HEC/RT, or motor skill, as a series of decisions and resulting 83 

motor movements to accomplish a specific task. In fact, HEC/RT represents the integration of 84 

visual information, perceptually based decisions, and motor movements to accomplish a specific 85 

task. The speed at which this occurs depends on many factors, some visual, some perceptual and 86 

some motor related.  87 

 88 

The literature describes the average static visual acuity of professional baseball players as 20/12, 89 

while some even approach the limit of human vision at the 20/8 level (3). Description of the 90 

average refractive error and optical aberration of the eyes of professional baseball players has 91 

shown that the visual system is driven by low order optical aberrations, with no significant high 92 



order aberrations different from a general population (4). Similarly, the stereo acuity as well as 93 

the contrast sensitivity of this population has been shown to be superior to that found in the 94 

general population (3).  95 

 96 

Several authors (5) have described the perceptual tools used by athletes to optimize HEC/RT 97 

ability, including the construction of a series of programmed responses to specific visual 98 

information. These models, based on previous experience, enable the elite athlete to select a pre-99 

programmed motor action allowing them to appear able to “predict” future events as opposed to 100 

simply reacting.  101 

 102 

For a well-coordinated, and rapid, motor response, the system must function at peak 103 

performance, with both optimal input from the visual system along with ideal processing of this 104 

information followed by an efficient propagation to a motor response, should there be a decision 105 

to swing. 106 

 107 

Review of the literature reveals that HEC/RT has been tested using several devices in many 108 

different sports over the past several decades. In a 1983 report (6), Sherman described the use of 109 

an early test of HEC/RT, the “Saccadic Fixator” board to evaluate HEC/RT in athletes. In this 110 

study, Sherman described that of the 16 sports he tested, the baseball players had among the best 111 

scores on this test of HEC/RT in this collegiate cohort. 112 

 113 

More recently, Ellison and colleagues (7) described their use of another HEC/RT testing system, 114 

the Sports Vision Trainer (SVT). In this report, the authors found that the system had a high re-115 



test reliability given proper familiarization with the system (r=0.82 to 0.89). Wells et al (8)
 116 

described their experience using the Dynavision D2 HEC/RT testing system, specifically 117 

addressing the reliability of this test of HEC/RT. The authors found the Dynavision D2 system to 118 

be a reliable device given that “adequate practice is provided” prior to testing. As described 119 

above, many systems are available to assess a subject’s HEC/RT with no single system currently 120 

considered to be the gold-standard measure. 121 

 122 

Lastly, several authors, including for example Zupan , Arata, Wile, and Parker (9) found that 123 

users of HEC systems could be trained to improve HEC/RT results. In their study, trained 124 

athletes showed a 25% improvement in the HEC/RT score following training. The potential for 125 

improved HEC/RT with training suggests there may be a possibility that training HEC/RT could 126 

result in potential on-field improvement in performance, if HEC/RT is in fact related to baseball 127 

performance. 128 

 129 

In this project, we describe the normal levels of HEC/RT for professional baseball players, using 130 

a commercially available test of HEC/RT (the SVT: Sports Vision Trainer). Additionally, this 131 

report will describe the relationship between HEC/RT ability and batting ability in this large 132 

cohort of professional baseball players (major and minor leaguers). Batting ability will be 133 

assessed through standard plate discipline metrics that are most dependent on the batter’s ability, 134 

and least dependent on the defense. 135 

 136 

 137 

 138 



Materials and Methods 139 

  140 

Participants 141 

Four hundred and fifty professional MLB (major and minor league) baseball players were 142 

included in this analysis. Athletes were evaluated during the 2012, 2013 and 2015 spring training 143 

seasons. In the event that any single player was tested more than once during that period, only 144 

their most recent results were included in the analysis. Thus, each member of the cohort 145 

represented a single professional baseball player. One hundred five athletes were major league 146 

players while 345 were minor league players. The average length of service for the major league 147 

players was (M + SD) 3.9 years + 3.6 years, and was 0.14 years + 0.17 years for the minor 148 

league players. The major league players had, on average, 3563 + 1719 individual at bats per 149 

player, while the minor league players had an average of 1134 + 920 at bats per player. All 150 

athletes were male and represented a total of six professional (MLB) baseball clubs and their 151 

affiliated minor league teams. 152 

 153 

This retrospective review was approved by the State University of New York, College of 154 

Optometry, Internal Review Board (IRB). 155 

 156 

Materials and Design 157 

 Each player underwent a standard battery of tests of visual function during the beginning of each 158 

spring training season. These tests were designed to measure the ability as well as any change in 159 

ability to properly perceive and process visual information. 160 

 161 



This report details a portion of that assessment, the results of the Sports Vision Trainer (SVT) 162 

system (Sports Vision PTY Ltd., Australia). The SVT is a 32 sensor pad touch board which is 163 

portable and was carried from team to team each spring. The board was always used in the 164 

“landscape orientation”.  165 

 166 

Testing Procedure 167 

The first of the two testing modes is termed “proactive”. In this configuration, a single spot on 168 

the board illuminates and the player is asked to press/strike the lighted target as quickly as 169 

possible. Once the light it pressed, another light positioned randomly on the board immediately 170 

illuminates, and the player once again must press that light as quickly as possible. The SVT 171 

records, in milliseconds, how long it takes the player to hit the 20 randomly positioned targets. 172 

The aim in this mode is to, as quickly as possible, strike the 20 lights to obtain the shortest 173 

elapsed time. 174 

 175 

The second mode is called “reactive”. In this mode, the system is in control of when the targets 176 

are illuminated, and turns on and turns off the target lights at a given pre-set interval. Thus, the 177 

athlete’s task is to strike the light before it turns off in order to receive credit for that particular 178 

target. This mode is run twice, initially leaving the lights on for 600 milliseconds, and then a 179 

second time with an illumination period of 400 milliseconds. In the reactive mode the percentage 180 

of properly hit targets as compared to all possible targets is recorded. 181 

 182 

The reactive mode has an additional protocol that is termed “Go-NoGo” (GNG). In this 183 

configuration, green or red lights are illuminated for either 600 or 400 milliseconds. The athlete 184 



is instructed to only hit the green lights and to let the red lights turn off on their own without 185 

being struck. The system records the percentage of red and green lights struck, respectively. 186 

 187 

Plate Discipline Metrics 188 

 189 

Baseball batting metrics have been developed which are more exclusively dependent on a 190 

batter’s own ability with minimal, if any, influence by the abilities of the defensive players. 191 

These measurements have been termed “plate discipline” as they reflect the batter’s ability to 192 

swing at pitches he feels he can hit successfully, while not swinging at balls outside the strike 193 

zone or ones within the strike zone that he is not able to successfully put into play.  194 

 195 

Although there are many measures of plate discipline, we chose thirteen, which appeared to be 196 

most related to visual ability. The decision to swing at a pitch that is in or out of the strike zone 197 

as well as deciding to swing at a pitch that is a fastball and not swing at other types of “trick” 198 

pitches are all related to a batter’s visual ability, hand-eye coordination, and ability to react. In 199 

addition, we looked at three additional metrics (total at bats, highest level obtained and years of 200 

major league service) as a way to gauge the effect of experience (or age) on the visual metrics. 201 

 202 

The thirteen plate discipline measures, as well as the three additional metrics used in this study 203 

are described below: 204 

 205 

 MissPct – overall swing and miss percentage on all pitches, lower value preferred 206 

MisinZPct – overall miss percentage on pitches within the strike zone, lower value preferred 207 



MisFbinZpct – overall miss percentage of only fastballs in the strike zone, lower value preferred 208 

OvChasepct –percentage of swings on all pitches deemed outside strike zone, lower value 209 

preferred 210 

fbChasepct –percentage of swings on only fastballs outside the strike zone, lower value preferred 211 

inZSwPct – overall swing percentage of all pitches in the strike zone, lower value indicates a 212 

more discerning batter 213 

inZfbSwPct – overall swing percentage of fastballs in the strike zone, lower value indicates a 214 

more discerning batter 215 

abbb – at bats per base on ball (walk), lower value preferred 216 

abso – at bats per strike out, higher value preferred 217 

ab – total number of career at bats 218 

MjService – total number of years in professional baseball (MLB minor and major leagues) 219 

Highest Level – A measure of how a player has progressed thru the different levels of Major 220 

League Baseball (MLB). For example, Level 1 represents the Major League (expert) level, and 221 

Level 5 represents the A (novice) level 222 

Contact Pct – A percentage measure of the number of times the batter hits the ball when he 223 

swings 224 

ZContactPct – A percentage measure of the number of times the batter hits a ball when it is in 225 

the strike zone, when he swings 226 

MisOutZPct – A percentage measure of the number of times a batter swings and misses at 227 

pitches that are outside the strike zone 228 

OContactPct – A percentage measure of the number of times a batter hits a ball that it outside the 229 

strike zone when he swings 230 



 231 

Statistical Method 232 

The results of each test, for each player, were tabulated on a Microsoft Excel spreadsheet and 233 

basic statistical analyses were performed. Each player’s results were only represented once in the 234 

working database. In cases where a player was tested in more than one season, only the most 235 

recent season’s data was used. Career plate discipline statistics, for each athlete, were then 236 

combined with the SVT data. Career plate discipline statistics to date were used for analysis, as 237 

they provided the best overall measure of a batters’ skill, minimizing the effect of any seasonal 238 

fluctuations. Pearson correlation statistics were calculated (AnalystSoft Inc., StatPlus:mac - 239 

statistical analysis program for Mac OS. Version v5. www.analystsoft.com/en and SAS version 240 

9.4) for each vision metric and each plate discipline metric. Additionally, t-tests were conducted 241 

to compare the top 20% and bottom 20% for select HEC/RT metrics. Finally, Pearson correlation 242 

coefficients and two sided t-test results were calculated in order to corroborate and confirm the 243 

above results as well as to calculate several simple linear regression analyses on the data set. 244 

 245 

Results 246 

 247 

Part 1: Normative values for professional baseball players 248 

 249 

Descriptive statistics for each of the HEC/RT variables are shown in Table 1. For both the GNG 250 

Red 0.6 as well as for the GNG Red 0.4 the average result was close to zero. This is due to the 251 

fact that the overwhelming majority of subjects did not strike any of the red lights when tested 252 

(as desired), resulting in low means and SD’s for each. Two-sample t Test analysis shows no 253 



significant difference between the GNG Red 0.6 and GNG Red 0.4 tests. Additionally, there are 254 

statistically significant differences (p<0.0001) between each of the other HEC/RT tests. 255 

 256 

Figure 1 demonstrates the distribution of results for each of the HEC/RT tests. The histograms 257 

for Proactive, Reactive 0.4 and GNG Green 0.4 demonstrates an approximate normal distribution 258 

of the results, while the Reactive 0.6 and the GNG Green 0.6 data shows a skew to the right 259 

indicating a non-normal data distribution. This grouping of results at the high-end suggests that 260 

the task was not sufficiently difficult for this cohort resulting in more than an expected number 261 

of the athletes to score well on the test. The GNG Red 0.6 and GNG Red 0.4 data are not 262 

included in additional analyses as almost all the results were identical and not helpful in 263 

differentiating subjects’ ability. 264 

 265 

The results of the Proactive scores, Reactive 0.4 and GNG Green 0.4 are presented in Table 2. 266 

Additionally, Pearson correlations were calculated for each of the HEC/RT tests performed. 267 

Statistically significant correlations ranged from 0.708 between Reactive 0.4 and GNG Green 268 

0.4, to 0.205 between Reactive 0.6 and GNG Green 0.4. Of note is the relatively high correlation 269 

between Proactive score and Reactive 0.4 (r = - 0.668) and GNG Green 0.4 (r = - 0.565) 270 

respectively. 271 

 272 

In light of the correlations noted above between the Proactive score and the Reactive 0.4 and 273 

GNG Green 0.4 scores, we considered whether all three metrics were important to include for 274 

further analysis. The Proactive score vs. both of the other reactive based scores had similar 275 

slopes (Reactive 0.4 and GNG Green 0.4 best fit trendlines). This similar slope suggests that they 276 



are similar in so much as athletes who performed well on one test also performed well on the 277 

other. A similar finding is noted between the Reactive and Proactive scores. The correlations 278 

were high, suggesting that only one of these tests was necessary to differentiate one athlete from 279 

another in terms of HEC/RT. 280 

 281 

In addition to the HEC/RT results, we reviewed several plate discipline metrics for each athlete, 282 

as noted above. In addition, in order to determine if our cohort was in fact reflective of the 283 

general baseball population, we compared our cohort’s plate discipline metrics to the same plate 284 

discipline statistics for Major League Baseball as a whole. Review of these values shows that our 285 

cohort is either identical to or very similar to the plate discipline metrics reported for all MLB 286 

players, suggesting that our analysis cohort is representative in ability, and on-field performance, 287 

to the larger population of major league baseball players. 288 

 289 

 290 

Part 2: The relationship between HEC/RT and on-field performance 291 

 292 

Pearson correlation coefficients between HEC/RT tests and plate discipline metrics are shown in 293 

Table 3. Correlations that were not statistically significant are not shown. A statistically 294 

significant correlation was noted between experience (career at bats (ab), Major League Service, 295 

and highest level: Major League, AAA, AA, A) and the HEC/RT results, where better HEC/RT 296 

ability correlated to more at bats, longer careers, and higher level of play. 297 

 298 



Additionally, review of Table 3 readily demonstrates that only three of the HEC/RT tests were 299 

repeatedly correlated to on-field baseball performance, as evidenced in plate discipline ability. 300 

Specifically, the Proactive results, the Reactive 0.4 results and the GNG Green 0.4 results were 301 

repeatedly correlated to many of the different measures of an athlete’s plate discipline ability. 302 

Additionally, the Proactive results were correlated to the largest number of plate discipline 303 

metrics (10 of 13 metrics). For the Proactive test, correlations ranged from 0.248 for “In-zone 304 

swing percentage” to a correlation of 0.0912 for “miss out of the strike-zone percentage”, and its 305 

correlate, “out of zone contact percentage”. Although the proactive results seem to only account 306 

for about 6% (r
2
) of the variation in plate discipline at most, this is not surprising since there are 307 

certainly many factors that are necessary for successful batting in baseball. 308 

 309 

Although statistical significance is commonly considered with p-values less than 0.05, when 310 

multiple correlations are performed the Bonferroni correction is often applied in order to reduce 311 

the occurrence of Type I error. In the above analysis, we performed 80 correlation calculations (5 312 

HEC/RT tests x 16 Plate discipline metrics). Thus, only p-values less than 0.05/80 or 0.00625 313 

should be considered statistically significant. At this stricter definition, InZSwPct as well as 314 

InZfbSwPct and abbb remain correlated with all three of the Proactive, Reactive 0.4 and GNG 315 

Green 0.4 tests. Additionally, several other plate discipline metrics show statistically significant 316 

correlations with other individual HEC/RT tests. 317 

 318 

In an effort to understand further the effect of HEC/RT on plate discipline ability, we compared 319 

the top 20% of athletes and bottom 20% of athletes in each of the HEC/RT metrics evaluated. 320 

Proactive score (ProMean) for the top 20% was 7740 msec, while it was 11319 msec for the 321 



bottom 20% group. Reactive 0.4 and GNG Green 0.4 showed similar differences at 77% vs 34% 322 

and 60% vs 26% respectively. A two-tailed Student’s t-test comparing the top to the bottom 20% 323 

groups on the various HEC/RT tests resulted in statistically significant differences between the 324 

top and bottom 20% groups. The levels of statistical significance (p-values) ranged from 1.19 x 325 

10 
-54  

to  2.78 x 10 
-9

.  326 

 327 

In order to further evaluate the effect of HEC/RT ability on baseball performance, we compared 328 

the plate discipline ability of the baseball players with the best HEC/RT ability (top 20% of 329 

Proactive scores); to those with the worst HEC/RT ability (bottom 20% of Proactive scores). 330 

Table 4 details this comparison by displaying the mean and standard deviation for the top 20% 331 

and the bottom 20% of players as determined by their Proactive score. For each plate discipline 332 

metric, the averages of the two groups are compared (Student’s t-test) and the level of 333 

significance of the difference is listed (Proactive p value column). For all but three of the plate 334 

discipline metrics, a statistically significant difference was found between the players with 335 

excellent HEC/RT and those with poor HEC/RT at the p<0.05 level. Differences ranged from 3 336 

to 22%, with the difference in abbb (walk rate) being the largest with a 22% decrease in the 337 

number of at bats before a walk occurred in those players with excellent HEC/RT.  338 

 339 

Once again, having performed 16 statistical evaluations (1 HEC/RT tests x 16 Plate discipline 340 

metrics) a Bonferroni correction can be applied. Thus, only p-values less than 0.05/16 or 341 

0.003125 should be considered statistically significant. At this stricter definition, the difference 342 

between the top and bottom 20% Proactive groups in the InZSwPct as well as InZfbSwPct and 343 

abbb plate discipline metrics was statistically significant. 344 



 345 

Figure 2 presents an interval plot of abbb vs. Proactive scores by proactive quintile groupings. 346 

The better four quintiles are relatively equal in their mean abbb, with only the fifth, and worst, 347 

quintile being different. This accounts for the statistical difference between the top 20% and 348 

bottom 20% of HEC/RT ability. Additionally, essentially, only the worst group (bottom 20%) 349 

has a poor mean walk rate (abbb) with the other four quintiles sharing almost the same mean 350 

walk rates.  351 

 352 

 353 

 354 

Part 3: Testing the ability to use the Proactive scores to predict abbb (walk rate) 355 

 356 

In order to test the reliability of using Proactive HEC/RT (ProMean) results to predict plate 357 

discipline, specifically in this example a player’s walk rate, we split our database randomly into 358 

two groups. The first half of the database was used to calculate the Proactive cut-offs and mean 359 

abbb value for both the top 20% of athletes who scored well on the Proactive tests and the 360 

bottom 20% of the athletes who scored poorly on the Proactive test. When sorted by ProMean, 361 

the top 20% HEC/RT group of the split database had a mean walk rate (abbb) of 9.70 + 3.07 vs a 362 

mean abbb of 13.51 + 5.68 for the bottom 20% HEC/RT of the split database. Additionally, there 363 

is a significant difference in the abbb results of these two groups (p=0.00016). Similar to the 364 

results noted for the entire database as shown in Table 4. 365 

 366 



Using these Proactive “cut-offs” for the best and worst HEC/RT groups, we looked at the second 367 

half of our cohort and predicted, based on Proactive cut-offs, which players would have excellent 368 

abbb rates vs. which players would have poor abbb rates. As noted above, the ability to predict is 369 

most useful in identifying those athletes (e.g. future prospects) in the bottom 20% of abbb. In this 370 

experiment, the proactive cut-offs predicted with a specificity of 93% (167/167+12, 167 athletes 371 

were predicted to not be in the bottom 20% and were actually not in the bottom 20%, while 12 372 

athletes were predicted to be in the bottom 20% and actually were not in the bottom 20%), and a 373 

negative predictive value of 81% (167/167+40, in this case 40 athletes were predicted to not be 374 

in the bottom 20% and actually were in the bottom 20%) which players were not in the bottom 375 

20% of abbb.  376 



Discussion 377 

 378 

The ability to successfully hit a pitched baseball depends on many factors. Clearly, visual ability 379 

is important, but is certainly only part of what is needed. Previous research (3) has noted that the 380 

visual ability, measured through visual acuity, of the average professional baseball player is 381 

approximately 20/12, several lines better than the accepted average of 20/20 in the general 382 

population. This report describes another, different, aspect of visually related ability, specifically 383 

hand eye coordination (HEC/RT), and its relationship to batting ability. By evaluating a batter’s 384 

visual function as it relates to the decision to swing at a pitch (plate discipline), we gain insight 385 

regarding the many visual functions required for elite batting performance as well as create 386 

visual criteria that may be useful in predicting which batters will be more successful.  387 

 388 

Review of the basic SVT results indicates that, for this cohort of Professional baseball players, 389 

the targets presented for 600 msec were too easy. On the other hand, the 400 msec tasks were 390 

sufficiently difficult to allow for a greater spread of player results.  391 

 392 

Correlation (r) values for the SVT test showed significance in the Proactive, Reactive.4 and 393 

GNG Green.4 results with several of the plate discipline metrics. The low magnitude of the 394 

correlations themselves is not surprising when one considers the multiple visual, as well as 395 

physical, abilities that are critical to batting performance. It would not be expected that hand eye 396 

coordination alone would be highly correlated to batting performance, as many additional visual 397 

factors such as visual acuity, anticipation, visual concentration, to name only a few likely play a 398 

role in batting performance as well as the obvious physical factors of strength, timing, experience 399 



etc. Thus it is reasonable that hand eye coordination accounts for a maximum of 6% (r = 0.2476, 400 

r
2
 = 0.06) of the variability in the plate discipline metrics. 401 

 402 

The Proactive result was correlated with both the player’s level of service (minor league level as 403 

well as major league) and the years of major league service – indicating players closer to the 404 

major leagues as well as players with more major league experience scored better on the hand-405 

eye coordination test than others. Additionally, seven plate discipline metrics (MisOutZPct, 406 

OContactPct, OVChasePct, fbChasepct, inZSwPct, inZfbScPct, Abbb) were correlated with all 407 

three of the expected SVT measures (Proactive, Reactive.4, and GNG Green.4). 408 

 409 

Another method of evaluating the role of HEC/RT in plate discipline is to compare the plate 410 

discipline ability of the players with the best (top 20%) hand-eye coordination with those of the 411 

worst (bottom 20%) hand-eye coordination. We noted that statistically significant differences are 412 

found in several of the plate discipline metrics considered. Specifically, the abbb, InZSwPct, and 413 

inZfbSwPct were very different between the two groups of HEC/RT ability. Other trends 414 

included the finding that players with more major league experience had better Proactive scores 415 

and players closer to the major leagues had better proactive scores as well. This may be intuitive 416 

as one would expect, if performance is indeed related to HEC/RT, that players with better 417 

HEC/RT ability are more likely to progress to higher levels of baseball. 418 

 419 

These differences between the top and bottom 20% of HEC/RT abilities resulted in a 22% 420 

increase in ability to gain a walk (abbb of 10.208 vs 13.110), missing 15% less fast-balls in the 421 

strike zone, chasing 12% fewer fast-balls outside the strike zone and missing 8% fewer swings as 422 



compared to the poor hand-eye coordination group. Additionally, batters with better HEC/RT 423 

appear to be more discerning in deciding to swing at fastballs in the strike zone; swinging at 424 

fewer fast balls in the strike zone as compared to the poorer HEC/RT group. Thus, testing of 425 

HEC/RT is most useful in identifying those athletes who are in the bottom 20% of Proactive 426 

times as they will tend to have lower abbb scores as compared to the remaining 80% of athletes. 427 

Proactive score is less useful in directly identifying players who have the best abbb scores as the 428 

top four quintiles of players on Proactive testing have about equal abbb scores. 429 

 430 

These results can translate into actual runs by taking the abbb as an example. The better HEC/RT 431 

group walked 3 at bats more often than the poorer group. Taken over a 610 at-bat average during 432 

a season, this results in an additional 13 walks per batter likely converting to an additional 4-5 433 

scored runs produced by that batter alone. Considering the number of single run games per 434 

season as well as the possibility that these additional runs can be multiplied over the entire roster, 435 

building a roster of players with better HEC/RT ability could translate into a significant number 436 

of additional wins. 437 

 438 

Review of Figure 2 indicates that only the bottom 20% group is statistically significantly 439 

different from the other quintiles. Thus, an attempt to improve a batter who is in the 3
rd

 quintile 440 

to the 1
st
 quintile would not be expected to result in improved abbb ability. But, improving a 441 

batter in the 5
th

 quintile, may in fact lead to improved batting performance. Additional data will 442 

be needed to evaluate any effect of correction/training on HEC/RT ability as well as any transfer 443 

to batting performance. 444 

 445 



These data suggest a significant benefit in being able to identify batters who are in the top 80% 446 

of hand eye coordination ability and not in the bottom 20% of that ability, prior to their being 447 

signed by the team. By randomly splitting our database in half, we were able to determine the 448 

specificity (93%) as well as the negative predictive value (81%) of using the hand eye ability of a 449 

batter to “proactively” estimate their batting ability in the major and minor leagues. The use of 450 

this method to predict batting performance could be very beneficial in evaluating future team 451 

prospects and specifically their ability to perform in terms of batting ability, if given the 452 

opportunity to play professional baseball. 453 

 454 

Much remains to be done in understanding the role of vision in sports, and specifically in 455 

baseball hitting ability. This report begins to explain the role of one skill, HEC/RT, in batting 456 

ability as measured through standard plate discipline metrics. Further, only a handful of plate 457 

discipline metrics were evaluated, and it is possible that others will be shown to be more 458 

significant in future research. Additionally, combining different and discrete vision metrics 459 

together may allow us to account for a greater portion of the variability noted in the batting 460 

performance between athletes.  461 
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 492 
Figure legends: 493 
 494 
Figure 1: Histogram with best fit normal distribution superimposed for each of the five test 495 

protocols used. Left side from top to bottom, Proactive, Reactive 0.4, GNG 0.4 Green. On right 496 

side from top to bottom, Reactive 0.6 and GNG 0.6 Green. Note that on the Reactive 0.6 and 497 

GNG 0.6 Green tests results are bunched to the right indicating that a high percentage of the 498 

players scored very well on these tests resulting in poor ability to differentiate. 499 

 500 

Figure 2: Interval plot of abbb vs Proactive results divided by quintile. Note that only in the fifth 501 

quantile (worst proactive scoring group do we see a significant difference in abbb, as compared 502 

to the other 80% of the cohort. 503 
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