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In many countries, an athlete’s performance at sporting competitions is often used as
part of the selection criteria for entry into college. These criteria could be biased de-
pending upon the procedures utilized by the authorities in a particular country. The
purpose of this study was to calibrate, by using the Rasch rating scale model, the
judge-based weights associated with the different quality of games. The participants
(N = 202) were asked to weight the quality of the gold medal of 10 sports games using
a scale ranging from 1 to 100. In this study the judges’ weights on the quality of the
games differed among the sports games. The Olympic Games had the highest quality
measure (logit = 7.69) whereas the National Sport Games had the lowest quality
measure (logit = –3.73). The severity level (i.e., a tendency of a judge to rate higher or
lower than other judges) was also different among judges, ranging from –6.73 (less
severe) to 3.82 (more severe) logits. The results from a Rasch model analysis make it
possible for a college board to identify the relative quality of games and to select
from high school athletes more objectively.
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In many countries, an athlete’s performance at sports competitions/games is often
used as part of the selection criteria for entry into college. The selection commit-
tees of college entrance boards have recognized the sensitive nature of using the
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outcomes of various athletic performances as a criterion for acceptance into col-
lege. The selection of high school athletes, who have achieved success at different
quality of games, has been controversial. The quality of the athlete’s performance
(i.e., winning first place, second place, etc.) is related to the game in which the suc-
cessful performance occurred.1 This has forced college entrance examination
boards and sport-related organizations to employ various criteria for evaluating
athletes’ performances. As a result, many sport-related institutions and organiza-
tions (Canadian Academy of Sport Medicine, 2002; Federation Internationale de
Football Association [FIFA], 2003; Federation Internationale de Volleyball
[FIVB], 2003; International Badminton Federation [IBF], 2003; Korea National
University of Physical Education, 2001, 2002) have suggested criteria for evaluat-
ing the quality of athletes’ performances at different games.

Assigning different “weights” to athletic successes based on the quality of the
games has been used as a criterion in many institutions and organizations. The Ko-
rea National University of Physical Education (2001, 2002) uses a 1-to-100 scale
for the weights of different sports competitions with higher weight indicating
greater quality (e.g., first place at the Olympic Games is given a weight of 100).
The Canadian Academy of Sport Medicine (2002) suggested that greater weight
should be given to success at an international game (15 points) than national/pro-
vincial (10 points) or local (5 points) games, and greater weight should be given to
major games than a single competition, tournament, or tour.

An athlete’s past performances (e.g., first place at the Asian Games) have been
judged based on the weights assigned to a particular level of competition. For ex-
ample, if an athlete who has had successful performances (e.g., first place finish at
two local competitions and one international competition), the athlete would have
a total weighted score of 25 (e.g., 2 × 5 points for local level + 1 × 15 points for in-
ternational level) using the system recommended by the Canadian Academy of
Sport Medicine. This weighted score of 25 will be compared against the scores of
the other applicants. The current practice is that the athlete with a total higher
weighted score has a greater chance of acceptance into the university.

Though a wide variety of sports organizations and colleges assign different
weights to the games, they all share similarities in the development process. The
typical practice for establishing these weights for success at the games relies
heavily on a few experts in the organizations or colleges. These content experts
set the weights given to success at the various games. Expert judgment has
played an important role in many circumstances, including test development
(Zhu, Ennis, & Chen, 1998), content-related evidence of validity (American Ed-
ucational Research Association, American Psychological Association, & Na-
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1A game in this study refers to a sports-competition event such as the Olympics, not to a particular
area of the competition such as skating or swimming.



tional Council on Measurement in Education, 1999), and setting standards
(Glass, 1978). This is also true in determining weights for the different sports
games.

Expert ratings typically have been analyzed by traditional approaches (e.g., the
average of all experts’ ratings). Unfortunately, this practice may suffer from some
psychometric disadvantages and could lead to incorrect interpretations. First, ex-
pert’s ratings are ordinal data but often incorrectly assumed to be interval data. Be-
cause ordinal scale data are not additive (e.g., the distance between rating scores of
4 and 5 may differ from the distance between scores of 9 and 10), the traditional
approach is no longer a useful way to analyze the data.

In addition, experts’ severity of rating and inconsistency in ratings in the deci-
sion-making process may threaten the validity of the judgments from experts. The
term severity is used to describe how experts often rate higher or lower compared
to other experts. Experts’ severity may become a major threat when only a few ex-
perts are involved in determining standards or weights, where the same perfor-
mance from an athlete may result in weights that differ considerably across ex-
perts. This is the current situation at many of the universities. The inconsistency in
ratings from the experts is also a problem. For example, when a judge rates a cer-
tain performance a 5 and then rates an equal performance a 3 or a 7, this inconsis-
tency becomes problematic (Lunz & Stahl, 1993; Zhu et al., 1998).

These psychometric issues, including the nonadditive feature of ordinal data as
well as severity of raters and inconsistency in ratings, can be addressed in a Rasch
model analysis (Rasch, 1960, 1980). Certain advantages are possible from the
Rasch model approach over traditional approaches. A relatively simple Rasch
model, known as a two-facet model, characterizes the relation between an
examinee’s underlying trait and a test item. The item and examinee parameter esti-
mates are calibrated and placed along a continuum with a common metric (i.e.,
logit), which allows examining the relative positions of items and examinees (Zhu
& Cole, 1996). A logit is a nonlinear function of the probability of obtaining a cer-
tain rating for an examinee for a given trait.

In the present application of the two-facet Rasch model, item refers to the vari-
ous games and examinee refers to the judges. Item scores are the weights that the
judges assign to the games. Because the Rasch model takes both facets into consid-
eration at the same time in the logit, accounting for the item scores (i.e., weight of
games), it is possible to identify the judges’ inconsistency (i.e., a deviation from
the judging pattern expected by the model) and judge-by-item “bias” (i.e., there is
a pattern to unexpected responses).

A Rasch model has been successfully used with experts’ judgment data. Lunz,
Wright, and Linacre (1990) examined judge severity with three facets (examinee
performances, items, and judges) and calibrated them using a many-faceted Rasch
model; this is an extension of the Rasch model, which includes more than two fac-
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ets. Looney (1997) applied the many-faceted Rasch model to analyze the judges’
ratings from Olympic figure-skating competition. Zhu et al. (1998) used the
many-faceted Rasch model to examine the severity and consistency of the experts’
judgments in the Value Orientation Inventory-2, which assesses the value of physi-
cal education curriculum goals. Kang and Ahn (1999) examined the judges’ sever-
ity in rating the quality of athletic performances in gymnastic competition using
three facets: place (i.e., rank order of finish within a game), game, and judge. More
research is needed to determine other applications of this statistical model. This
study was designed to calibrate the judge-based weights for the different quality
games using the Rasch model.

METHOD

Participants and Data Collection

A total of 202 participants from Korea were asked to serve as judges for this study.
The participants consisted of 75 university athletes and 127 specialists. Athletes
and specialists had participated on a regular basis from the following sports federa-
tions affiliated with the Korea Amateur Sport Association: archery, badminton,
basketball, bowling, boxing, canoe, cycling, fencing, field hockey, gymnastic,
handball, horse riding, judo, modern pentathlon, regatta, shooting, ski, swimming,
table tennis, taekwondo, tennis, track and field, weight lifting, wrestling, and
yacht. Prior to the data collection, verbal consent of the participants was obtained
according to the local university research policy. The number of participants by
sport is presented in Table 1. All the participants had experience as an athlete or
coach at national or international levels.

The following 10 national and international games were selected for the partici-
pants to rate (a) Olympic Games, (b) World Cup Games, (c) Asian Games, (d)
World Junior Competition, (e) Asian Championship Competition, (f) Universiade
Games, (g) East Asian Games, (h) Asian Junior Competition, (i) International
Sport Games delegated by each federation, and (j) National Sport Games. The par-
ticipants were asked to rate the 10 national and international games; specifically,
the participants rated the quality of the gold medal for each of the games. The gold
medal or first-place finish represented the peak quality. A scale ranging from 1
(lowest quality) to 100 (highest quality) was used to rate the gold-medal perfor-
mance at the various games. Though some sports are not included in each of the
games (e.g., bowling is not included in the Olympic Games), judges rated each of
the 10 national and international games listed. The participants’ ratings were ob-
tained at the Korea Amateur Sport Association Training Center over a 2-week pe-
riod during the summer.
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Data Analyses

The FACETS program (Linacre, 2002a) was used to analyze the judges’ weights
for the 10 games. Two facets, games and judges, were evaluated in the analysis and
the Rasch rating scale model was defined as

Ln [Pnjk/1–Pnj(k–1)] = Dn–Cj–Fk (1)

where Pnjk is the probability of quality game n being awarded k category by judge j;
Pnj(k–1) is the probability of quality game n being awarded k–1 category by judge j;
Dn is the level of quality game n; Cj is the severity of judge j, and Fk is the difficulty
of category step k. The higher the quality of games and the more severe ratings of
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TABLE 1
Numbers of Judges by Sports Federations

Judges

Sports Federations Athletes Specialists Total

Archery 1 6 7
Badminton 3 4 7
Basketball 0 8 8
Bowling 0 3 3
Boxing 2 4 6
Canoe 2 5 7
Cycling 0 5 5
Fencing 1 6 7
Field hockey 2 6 8
Gymnastic 3 10 13
Handball 0 9 9
Horse riding 4 0 4
Judo 3 10 13
Modern pentathlon 3 2 5
Regatta 3 4 7
Shooting 0 4 4
Ski 3 1 4
Swimming 1 11 12
Table tennis 4 5 9
Taekwondo 4 7 11
Tennis 1 5 6
Track and field 25 0 25
Weight lifting 2 5 7
Wrestling 4 7 11
Yacht 4 0 4
Total 75 127 202



the judges, the higher the logit score. Because the FACETS program has a techni-
cal limitation whereby the program will not run with a range of scores for ratings
greater than 100 or with ratings that include a decimal point, each judge’s rating
score was divided by 10 and rounded to the nearest integer (e.g., 87 / 10 = 8.7,
which became 9).

First, a map of the distribution of games and judges was illustrated. The map
displayed the relative position of judges over the 10 games. Then, the proper func-
tioning of the rating scale was evaluated. Three evaluation criteria were used: (a)
Was mean square residual appropriate for each category? (b) Did the average mea-
sure (i.e., a mean of logit measures in category) per category increase as the cate-
gory score increased? and (c) Were category thresholds (i.e., boundaries between
categories, also stated as the step difficulty values) ordered (Linacre, 1999,
2002b)? If the rating categories did not function properly, then that may suggest
that one or more experts experienced problems when using the rating scale
(Myford & Wolfe, 2003).

The model–data fit was evaluated by Infit and Outfit statistics for each game
and judge in the Rasch analysis. Infit represents the information-weighted mean
square residuals between observed and expected responses, and Outfit is similar to
Infit statistics but is more sensitive to the outliers. Linacre (2002c) and Lunz et al.
(1990) proposed a criterion for deciding acceptable and unacceptable fit whereby
Infit and Outfit statistics with a value close to 1 are considered satisfactory
model–data fit, and values greater than 1.5 or less than 0.5 are considered a misfit
of model and data. Values greater than 1.5 indicated inconsistent performance
(e.g., unexpectedly high or low quality ratings for a particular game across judges
or for a particular judge across games), and values less than 0.5 showed too little
variation (e.g., almost identical ratings for a particular game across judges or simi-
lar ratings by a judge across games).

In addition to the model–data fit procedure, other statistics, including the sep-
aration and separation-reliability indexes and chi-square statistic were evaluated.
The separation statistics indicate how well games and judges are spread along
the measurement scale. Reliability of game separation indicates how confident
one can be that the games would have the same respective order of calibrations
within measurement error for another sample of judges from their respective
sports affiliations. Reliability of judge separation indicates how confident one
can be that the judges would separate along measurement scale into same strata
within measurement error for another sample of games to which they assigned
weights (Wright & Masters, 1982). A high separation index and separa-
tion-reliability statistics close to 1.00 indicate that there is a good discrimination
for a facet along the measurement scale with a high degree of confidence
(Fisher, 1992). The chi-square statistic was also used to identify whether the
judges’ ratings for the games were homogeneous (Linacre, 2001; Looney, 1997;
Myford & Wolfe, 2003).
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The judge’s severity was estimated during the calibration process in logits. Be-
cause of the lack of sample size, the judge type (i.e., athletes and coaches/manag-
ers) and experts’affiliated sports federations were not treated as facets in the analy-
sis, but rather, the judge’s mean severity scores were compared by different judge
type and experts’affiliated sports federations to examine how judge type and affili-
ation with sports federations are related to judge-severity measures. Finally, the
comparison was made between the weights of the 10 games set by a few experts
(Korea National University of Physical Education, 2002) and the Rasch analysis
results. A comparison was made of the disparity between experts’ weights and the
weights from a Rasch analysis adjusted for the idiosyncrasies of 202 judges. The
scale scores for the games from the Rasch analysis were converted to a 1-to-100
scale to compare to weights given by three experts associated with the Korea Na-
tional University of Physical Education (2002) who used a 1-to-100 scale.

RESULTS

A map of the distribution of judges and the 10 sports games is illustrated in Figure
1, which displays graphically the logit measures for the games and logit calibra-
tions for the judges. The logit scale is shown on the left side of the map. On the
middle of the map, games are located by their quality measures, and the histogram
of asterisks and dots on the right side of the map represents the distribution of
judge severity. The map reveals that the distribution of the games is well targeted to
the judges. The majority of games fall within range of judge-severity calibrations.
Both games and judges were dispersed across a broad spectrum of the logit mea-
surement scale.

The data for the 202 judges were 100% complete. Out of 2,020 individual rating
scores, 106 (5.2%) were flagged as being unexpected by the model. The unex-
pected marks were identified by examining the standardized residuals equal to or
exceeding an absolute value of 2.00 (Looney, 2004). The World Cup Games had
the most unexpected marks (22/106); 10 judges marked the World Cup Games
higher than expected whereas another 12 judges marked these games lower than
expected. The least unexpected marks (4/106) were found in the Asian Junior
Competition Games; two judges marked the Asian Junior Competition Games
higher than expected whereas the other two judges marked lower than expected.
This indicates that the World Cup Games was the most troublesome out of the 10
sports games for the judges to weight. The unexpected mark for each judge helps to
identify if there may be any judge bias for particular games. Though judges were
flagged from 21 out of 25 federations, and more athletes (n = 40) than specialists (n
= 23) were flagged with unexpected weights, there did not appear to be any obvi-
ous pattern in the unexpected marks.
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FIGURE 1 A map of the distribution of judges and the 10 sports games.



A summary of rating scale steps for 10 weight categories are reported in Table
2. Overall, the rating scale functioned well. The Outfit mean square residuals for
all categories were within the range of 0.6 to 1.7. Considering that mean square
values over 2.0 indicate more unexpected than expected randomness in choosing
categories (Linacre, 2000b), the observed mean square residual for each category
was appropriate. Because the higher categories are intended to reflect higher mea-
sures, a mean of logit measures in the category is expected to be increased. The av-
erage measure per category increased as the category score increased. Finally, step
difficulty values (i.e., the category thresholds) were ordered as expected.

The judges’ weight of the quality level of the 10 sports games, including cali-
brated logit scores with standard errors, Infit and Outfit statistics, and separation
and separation-reliability statistics are reported in Table 3. Though the fit statis-
tics were acceptable for all 10 games (M Infit MNSQ = 1.0 ± 0.3; M Outfit
MNSQ = 0.9 ± 0.3), there was some unexpected noise related to the World Cup
Games (Infit = 1.5) and the World Junior Competition (Infit = 1.5). This corre-
sponds in part with some of the unexpected ratings mentioned earlier. The esti-
mated quality level of the 10 games ranged from –3.73 (lowest quality) to 7.69
(highest quality) logits, with a mean of 0.00 and standard deviation of 3.23. The
Olympic Games had the highest quality measure (logit = 7.69), followed by the
World Cup Games (logit = 3.41) and the Asian Games (logit = 1.13). The Na-
tional Sport Games had the lowest quality measure (logit = –3.73). The game
separation index and separation-reliability statistics were 33.31 and 1.00, respec-
tively. This was evidence for a good discrimination that the weights of the sports
games displayed acceptable variability along the measurement scale with a high
degree of confidence (separation reliability = 1.00) in replicating placement
within measurement error for another sample of judges. The chi-square test of
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TABLE 2
Summary of Rating Scale Steps for 10 Weight Categories

Category
Score

Counts
Used

Average
Measure

Outfit
MNSQ

Category
Thresholds

1 124 –3.72 1.2 low
2 113 –2.64 .9 –3.41
3 160 –1.89 .8 –2.47
4 178 –1.07 .6 –1.59
5 275 –.10 .8 –.80
6 221 .81 .9 .33
7 267 1.90 .9 1.22
8 272 3.15 1.0 2.53
9 195 5.54 1.0 4.54

10 209 8.91 1.7 7.14

Note. Average measure = a mean of logit measures in category; MNSQ = mean square residuals.



homogeneity, χ2(9) = 7,055.2, p <.01, also indicated that the game quality dif-
fered among the 10 games; consequently, the judges weighted some of the
games with higher quality than others.

The fit statistics for judges (M Infit MNSQ = 0.9 ± 0.9; M Outfit MNSQ = 0.9 ±
0.9) were not favorable. Thirty-eight percent of the judges (i.e., 77/202) had poor
fit statistics. Most of the poor fit statistics were due to muting of responses (i.e., 54/
77; MNSQ < 05), which indicated similar ratings by a judge across games. The
muted ratings do not alter the measurement continuum; however, they may result
in underestimates of the standard errors, and thus, inflate the reliability estimates
(Linacre, 2002c; Looney, 2004). The table of fit statistics for each of the 202
judges was not provided because of the lack of space. Judges’ severities ranged
from –6.73 (less severe) to 3.82 (more severe) logits, with a mean of –1.57 and
standard deviation of 1.89. The judge separation index and separation-reliability
statistics were 4.96 and 0.96, respectively. This indicated that the judges fell into
seven distinct strata along the measurement scale with a high degree of confidence
(separation reliability = 0.96) in replicating placement into these strata. The
chi-square test of homogeneity, χ2(201) = 4,266.2, p <.01, showed that there was a
difference in the severity level among judges.

To examine the difference between judge’s ratings and logit measures, the cor-
relation coefficient between average judges’ transformed raw scores on the 1-to-10
scale and logit measures was calculated and plotted in Figure 2. A strong negative

60 KANG AND KANG

TABLE 3
Summary of Quality Evaluation for 10 Sports Games

Sports Games
Calibration

Logit
SE

Logit
Infit

MNSQ
Outfit
MNSQ

Olympic Games 7.69 0.19 0.8 0.8
World Cup Games 3.41 0.11 1.5 1.3
Asian Games 1.13 0.09 1.2 1.2
World Junior Competition –0.23 0.08 1.5 1.4
Asian Championship Competition –0.49 0.08 0.8 0.8
Universiade Games –0.78 0.08 1.0 1.0
East Asian Games –1.66 0.07 0.6 0.6
Asian Junior Competition –2.37 0.07 0.5 0.5
International Sport Games delegated

by each federation
–2.97 0.07 0.8 0.8

National Sport Games –3.73 0.08 1.1 1.1
M 0.00 0.09 1.0 0.9
SD 3.23 0.03 0.3 0.3

Note. Item separation = 33.31; Item separation reliability = 1.00; SE = standard error; MNSQ =
mean square residual.



correlation (r = –0.99) was found between transformed raw scores (M ± SD = 6.01
± 1.40) and logit measures (M ± SD = –1.57 ± 1.90). The plot shows that little vari-
ation of average judge raw scores was found corresponding to logit measures.

The judges’ severity was compared by type of judge (i.e., athletes or coaches/
managers) and experts’ affiliated sports federations. The descriptive statistics for
judges’ severity scores by different judge type and experts’ affiliated sports federa-
tions are summarized in Table 4. Athletes (M logit = –1.54 ± 1.90) and specialists,
including coaches and managers (M logit = –1.63 ± 1.89), rated games in a similar
manner. Regarding the experts’ affiliated sports federations, the judges from the
Badminton Federation gave the most severe ratings (M logit = 0.38 ± 2.13), fol-
lowed by the Bowling Federation (M logit = –0.43 ± 0.65) and the Tennis Federa-
tion (M logit = –0.48 ± 1.37). The judges from the Horse-Riding Federation gave
the least severe ratings (M logit = –3.22 ± 2.06), followed by the Regatta Federa-
tion (M logit = –2.63 ± 2.19) and the Gymnastic Federation (M logit = –2.47 ±
1.90). Note that there is a great deal of variability in judges’measures within feder-
ations.
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FIGURE 2 A plot of average judges’ transformed raw scores (1–10 scale) against the logit
measures.



DISCUSSION

The various international sports institutions and federations have provided differ-
ent weights for the various games according to the sport (FIFA, 2003; FIVB, 2003;
IBF, 2003; Korea National University of Physical Education, 2001, 2002). The
weights of different games contribute to establishing a comparison across the vari-
ous national and international games. However, there are differences in judges’
severities with respect to comparing the quality of different games. Comparisons
of the performances achieved from different games are difficult to make unless the
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TABLE 4
Summary of Judges’ Severity by Group

Judge Severity (in Logit)

Group n M SD

Judge type
Athletes 127 –1.54 1.90
Specialists 75 –1.63 1.89

Affiliated sports federations
Archery 7 –1.06 1.85
Badminton 7 0.38 2.13
Basketball 8 –2.41 1.71
Bowling 3 –0.43 0.65
Boxing 6 –0.85 1.33
Canoe 7 –1.08 1.68
Cycling 5 –1.49 0.37
Fencing 7 –2.32 1.96
Field hockey 8 –2.05 1.54
Gymnastic 13 –2.47 1.90
Handball 9 –1.58 2.55
Horse riding 4 –3.22 2.06
Judo 13 –0.88 1.81
Modern pentathlon 5 –1.92 3.05
Regatta 7 –2.63 2.19
Shooting 4 –1.86 0.66
Ski 3 –1.25 0.75
Swimming 12 –1.90 2.08
Table tennis 9 –1.20 1.50
Taekwondo 11 –0.94 2.40
Tennis 6 –0.48 1.37
Track and field 26 –1.93 1.93
Weight lifting 7 –2.32 1.66
Wrestling 11 –1.17 1.17
Yacht 4 –0.89 1.46



same scale is applied to evaluate the different performances. A major benefit of ap-
plying a Rasch model analysis to examine experts’ judgment for the weight given
to different sports games is that the weights can be adjusted for the judges’ idiosyn-
crasies in assigning weights (Zhu et al., 1998). This study was designed to cali-
brate, by using the Rasch rating scale model, the judge-based weights associated
with the different quality of games. The results from the Rasch model analysis
showed that the judges’ weights on the quality of the games differed among the
sports games.

An unexpected result from this study was the number of misfit judges; 38% of
judges had Infit and/or Outfit statistics lower than .5 or greater than 1.5. There are a
few possible explanations for this large number of misfit judges. There could be
systematic differences among the judges in the relative weights the judges gave to
the various games. Another possibility is that the experts were using the rating
scale or weights in a different way (e.g., response set or bias). Small sample size
specifically with some sport federations (e.g., n = 3 for Bowling and Ski Federa-
tions) could have also contributed to the finding. Further investigation with larger
sample size focused on the judges’ characteristics and perceived importance of
various games is needed for Rasch modeling studies.

The scale measures derived from Rasch analysis can be used to compare the
quality of the various national and international games. The logit measures often
are not convenient for the reporting of results to athletes, managers, and adminis-
trators. Wright and Stone (1979) suggested a useful transformation method, which
is to take the high and low logit measures on the vertical scale and rescale the logit
measures to measures that range from 1 to 100. In other words, the highest quality
game is assigned 100 and the other games are transformed linearly. The weights of
10 games derived from the transformation method are summarized in Table 5. For
more information regarding the computation, see Wright and Stone.

The weights of the 10 games assigned by faculty and administrators from the Ko-
rea National University of Physical Education (2002) and from the Rasch analysis
were compared (see Table 6). Only a few specialists (n = 3) from the Korea National
University of Physical Education were involved in the process of setting weights of
the 10 games. The results showed that the derived weights from the Rasch analysis
were different from those of these few experts. The ordering and weights for the top
three and the bottom two games were similar for the three experts from Korea Na-
tional University of Physical Education (2002) and Rasch analysis results. Differ-
ences in ordering and weights occurred for the other five games. Three experts, for
example, believed that the World Junior Competition Games is the sixth highest in
qualityoutof10sportsgames,but theweights fromtheRaschanalysis indicated that
this competition is the fourth highest. Because the derived weights from the Rasch
analysis are adjusted for judge idiosyncrasies, they may be fairer (if model–data fit is
satisfactory) than the current criteria employed in the Korea National University of
Physical Education (2002) set by a few experts.
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Though using perceived weights of past first-place success at sport games is one
way of deciding which athletes will be admitted into college, the weighting
method does, however, have some limitations. The weights of national and interna-
tional games were based only on receiving a gold medal. The problem is that the
weights for places (i.e., rank-order within a game, e.g., first, second, etc.) might be
different among the raters (i.e., athletes and specialists) and even among different
games. To further compare the athletes’ performances at the different quality
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TABLE 5
The Weights of 10 Sports Games (Highest 100 Point and Lowest 1 Point)

Sports Games
Calibration

Logit
Rescaled
Weight

Olympic Games 7.69 100
World Cup Games 3.41 63
Asian Games 1.13 43
World Junior Competition –0.23 31
Asian Championship Competition –0.49 28
Universiade Games –0.78 26
East Asian Games –1.66 18
Asian Junior Competition –2.37 12
International Sport Games delegated

by each federation
–2.97 7

National Sport Games –3.73 1

Note. Rescaled weights were rounded to the nearest integer.

TABLE 6
Comparison of Weights Determined by Three Experts and Rasch Analysis

Sports Games KNUPEa
Rasch

Analysis

Olympic Games 100 100
World Cup Games 70 63
Asian Games 50 43
Universiade Games 50 26
Asian Championship Competition 30 28
World Junior Competition 20 31
East Asian Games 20 18
Asian Junior Competition 20 12
International Sport Games

delegated by each federation
10 7

National Sport Games 3 1

Note. KNUPE = Korea National University of Physical Education.
aWeights employed in Korea National University of Physical Education (2002) set by three experts.



games, researchers may need to examine the experts’ ratings on various place-
ments rather than just on the gold medal. For example, an athlete who finishes in
sixth place at the Olympic Games probably should receive a higher score for that
performance than an athlete who finishes in first place at a local game. Emphasis
should also be focused on not only perceived quality but also actual athletic perfor-
mance. Because a sprinting athlete who finishes in first place at a local game may
be faster and have a lower time than an athlete who finishes in first place at a na-
tional game, the scores given to the slower athlete with the higher time at the per-
ceived more important game would be lower. Relying on finishing in first place is
heavily dependent on the sample of athletes. Further research should focus on in-
corporating perceived quality and actual physical performance to make a better de-
cision on entrance into college.

In conclusion, the Rasch model provides a fairer and more interpretable scale
for national and international games. Judges may differ significantly in their sever-
ity, and it is crucial to model this difference. Using the Rasch model, the judges’se-
verity is modeled allowing for better evaluation of the games. The practical appli-
cation of the Rasch model analysis of games provides college boards more
information to better identify potential athletes for entrance into college based on
their previous success at games.
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