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ABSTRACT 
 
​ A variety of endurance capacities emphasizing Maximal Aerobic Power should 
be trained at initiation stages of most team sports. The DRN BASQUET GENERAL Test 
was created to assess Maximal Aerobic Power in beginner basketball players. 
 
​ The aim of this research was to analyze the specificity of the DRN BASQUET 
GENERAL Test (created in the National Institute of Physical Education of Barcelona) and 
to propose ideas for similar implementation to other team sports. 
 
​ Twelve 14-15 year-old high level basketball players and twelve 19-26 year-old 
physical education students (non-basketbal players) performed the following tests: 
DRN BASQUET GENERAL Test (D), Maximal Multistage 20-m Shuttle Run Test (CN), 
Université de Montréal Track Test (C), and a Maximal Treadmill Test-constant grade at 
3% and increasing speed- (TR). Heart Rate was recorded by a “Sport Tester 3000” at 
5-seconds interval during all tests. In addition, VO2 consumption was measured during 
the Maximal Treadmill Test. Complementarily, nine 10-12 year-old middle level 
basketball players performed the DRN BASQUET GENERAL Test. The 14-15 year-old 
basketball players were compared with both the 10-12 year-old basketball players and  
the 19-26 year-old non-basketball players. Basic descriptive statistics, correlations, and 
Student t-Tests of both Results and Maximal Heart Rates were calculated. 
 
​ Non-basketball players: Results Correlation  of D with CN, C, and TR= 0.81, 0.65, 
and 0.69, respectively. 
​ Basketball players: Results Correlation of D with CN, C, and TR= 0.85, 0.58, and 
o.44, respectively.  
​ Non-basketball and basketball players; Results t-Test of D, CN, C, and TR:           t 
Stat= 0.46, 3.00, 3.17, and 2.87, respectively, t Crit= 2.07. 
​ 10-12 and 14-15 year-old basketball players; Results t-Test of D: t Stat= 11.38, t 
Crit= 2.14. 
 
​ The result in D when compared with the result in CN, C and TR, is relatively 
higher in basketball players than in non-basketball players. There is a significant 
difference of  results in the D between 10-12  and 14-15 year-old basketball players. 
 
​ In conclusion, the DRN BASQUET GENERAL Test is considered a specific test to 
assess Maximal Aerobic Power in beginner basketball players. Its specificity is mainly 
accounted by the specific actions and type of progressive periods. A methodology to 
create Maximal Aerobic Power tests in team sports is provided. Every coach team 
should create their own tests based on their training conceptions and players 
characteristics. 
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INTRODUCTION 
 
 
​ There are a wide variety of opinions about which endurance capacities are more 
appropriate for young team-sport players. Of the different endurance capacities to 
train, Maximal Aerobic Power should be considered principal in beginner basketball 
players.  
 
​ Since most of the actual tests found are too general, it is necessary to deal with 
or construct other types of tests for team sports that allow assessment of endurance 
capacities in a more specific way. It must also be noted that specific training leads to  
performance, but not the general training; therefore, the specific assessment becomes a 
very relevant factor. 
 
​ The primary focus of this study was to re-analyze the DRN BASQUET GENERAL 
Test in order to construct a better argument for implementing it in beginner basketball 
players. 
 
​ Firstly, I will deal with the description of the DRN BASQUET GENERAL Test. One  
of the most striking aspects of this topic is the development of methodological steps to 
create Maximal Aerobic Power tests in team sports. Secondly, I will summarize the 
methodology presented. Thirdly, special attention is directed to results analyses which 
emphasizes comparisons between tests in the discussion. Finally, the conclusions are 
examined and, in addition to other relevant issues, the specificity of the proposed test 
is determined. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A.  THE  DRN BASQUET GENERAL TEST 
 
 
 
 
 
 
 
 
 
 

 



 
 

A.1.   Description 
 
 
​ The DRN BASQUET GENERAL Test is a field test to assess the Maximal Aerobic 
Power in beginner basketball players that was created at the National Institute of 
Physical Education of Barcelona in 1987. 
​  
The main characteristics of the test are: 

●​ It is a progressive intensity test somewhat similar to the Maximal Multistage 
20-m Shuttle Run Test  and based on the idea of Léger and others. 

●​ The course of the test  is differentiated between a part that represents the attack  
      (course of attack) and a part that represents the defense (course of defense).  

●​ Each course (attack or defense) has different types of actions and the time 
required to perform them is also different. 

●​ Within the 50 m. of a full course (attack course plus defense course), there are    
9m. of lateral displacements, two directional changes in running, a change of 
direction from running to lateral displacement, a change of direction between 
lateral displacement, two jumps and running accounts for the remainder of the 
course. 

●​ The player has to make a decision about the  moment to jump for touching a ball      
that is oscillating to and fro depending on every previous impulse. 

 
 
Material (Figure 1 and 2) 
 

u Two mini-basketball balls hung from every board with a rope. 

u One pole with signs which indicate the height of the ball. The height varies 
 ​      upon age of the participant.     

u Ten marks: cones, chairs, etc. 

u Adhesive tape. 

u Cassette with the protocol of the DRN BASQUET GENERAL Test. 

u Magnetofone. 
 
Development 
 
​ The player must perform the course of the test for the maximum possible time 
following the rhythm marked by the whistle. Each whistle emitted by the cassette 
signals the moment to touch the ball hanging and the end of the course of attack or 
defense.  

 



​ The test finishes when the person cannot perform the course following the 
marked rhythm. 
Course of the Test (Figure 3) 
 
​ There is a course of attack and a course of defense. Both always follow each 
other during the test. 
 

Ê  the start is from a mark placed at 1.20 m. from the bottom line of the basketball 

court. The player must run to Ë, change the direction and go to Ì, change the direction 

again and go to Í where she/he has to jump by a simultaneous impulse of legs to touch 
the hanging ball. This point finishes the named course of attack. After this jump, the 

player must run to Î where she/he will spin to go to Ï by lateral displacements and will 

continue until Ð by lateral displacements, as well. At Ð, the player has to jump to touch 
the hanging ball by a simultaneous impulse of legs. At this point  the named course of 

defense is finished and the player continues running to Ë. 
 
 

ÿ Periods of the Test  
 
​ The time to perform the course of attack and defense in the DRN BASQUET 
GENERAL Test is different; therefore, in each period the attack and defense execution 
rhythms are alternated and increase equally in the successive periods. 
 
​ In order to know the proportion between attack time-defense time and to create 
the periods of the test, maximal speed tests of each course (attack and defense) 
excluding the jump were performed by fourteen students of Physical Education (Figure 
4). 
 
​ Photoelectric cells placed at the beginning and end of the course were used to 
measure the time accurately. The results are shown in Table 1. 

 
 

TABLE  I 
 

MAXIMAL SPEED TESTS’ RESULTS OF THE COURSES 
 ATTACK COURSE DEFENSE COURSE 
MEAN RESULT  5.18 sec. 6.36 sec. 
STANDARD DEVIATION 0.12 sec. 0.23 sec. 
BEST SCORE 4.88 sec. 6.06 sec. 
 

 



Results of the maximal speed test of attack and defense courses in the DRN 
BASQUET GENERAL Test. 
 
 
 
​ The test is made up of nineteen periods which have a duration of about one 
minute each. In the first period the attack and defense times are thirteen and fourteen 
seconds respectively. The rhythm increases as the time decreases a half second (0.5 
sec.) in every period for both the attack time and defense time (Table II). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE  II 
 

PERIOD 
(number) 

 

ATTACK   
TIME 

(seconds) 

DEFENSE  
TIME 

(seconds) 

ATTACK 
SPEED  (Km/h) 

DEFENSE 
SPEED   
(km/h)  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

 
 

13 
12.5 
12 

11.5 
11 

10.5 
10 
9.5 
9 

8.5 
8 

7.5 
7 

6.5 
6 

5.5 
5 

4.5 
4 

14 
13.5 
13 

12.5 
12 

11.5 
11 

10.5 
10 
9.5 
9 

8.5 
8 

7.5 
7 

6.5 
6 

5.5 
5 
 

8.1 
8.42 
8.78 
9.14 
9.57 

10.04 
10.54 
11.08 
11.7 

12.38 
13.17 
14.04 
15.04 
16.2 

17.56 
19.15 
21.09 
23.43 
26.35 

7.52 
7.81 
8.1 

8.42 
8.78 
9.14 
9.57 

10.04 
10.54 
11.08 
11.7 

12.38 
13.17 
14.04 
15.04 
16.2 

17.56 
19.15 
21.09 

List of times and speeds for each period of the DRN BASQUET GENERAL Test. 
 
 
​  
​ The periods of the test are numbered from one to nineteen. Within each period 
there is a concrete number of courses (attack and defense alternated) which are also 
numbered at the beginning of every period (Table 3) 

 



 
 
 
Evaluation 
 
​ The result of the test can be expressed in number of periods performed, in 
number of courses performed, or in minutes of effort performed. For instance, 13 and 3 
periods equals 80 courses and 13.34 minutes of effort. This result is the indicator of 
maximal aerobic power in this test. 
 
​ Since heart rate (HR) is recorded by a sport watch each five seconds during the 
test, performance indexes can be calculated between the result of the test and the heart 
rate. For example: 
 
​ ​ ​ Number of courses performed 
​ ​ ​ HR mean during the last minute 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
A.2.   Methodological Steps to Create Maximal Aerobic Power Tests in Team 
Sports 
 
 
 

¬.  Analyze the technical-tactical actions that the player performs during 
                the  game . 

 
.  Select the most requested technical-tactical actions. 

 

®.  Define the different courses of the test based upon the 
technical-tactical 
      level of the players. 
 

¯. Define the point between courses where the rhythm will be marked. 
 

°. Choose the most appropriate and available material for the courses. 
 

±. Have the players of the team perform a maximal speed test of each 
                course defined (it will be the reference of the maximum rhythm of  
​      the  test). 

 

². Have the players of the team perform a middle speed test of each course 
                defined (it will be the reference of the start rhythm  of the test). 
 

³. Create the periods of the test based on the courses and the rhythms. 
 

´. Record the protocol of the test with the corresponding whistles. 
 
 
 
 
 
 
 
 

 



 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B.   METHODOLOGY 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
B.1.   Persons tested 
 
 

ê Fourteen students of Physical Education 19-26 year-old: maximum speed 
tests. 

 

ê Twelve students of Physical Education 19-26 year-old (nine of them also 
performed the maximum speed tests): DRN BASQUET GENERAL Test, Maximal 
Multistage 20-m Shuttle Run Test, Maximal Multistage Continuous Running 
Field Test, and Treadmill Test. 

 

ê Nine basketball players 14-15 year-old: DRN BASQUET GENERAL Test, 
Maximal Multistage 20-m Shuttle Run Test, Maximal Multistage Continuous 
Running Field Test, and Treadmill Test. 
 

ê Three basketball players 19-20 year-old: DRN BASQUET GENERAL Test, 
Maximal Multistage 20-m Shuttle Run Test, Maximal Multistage Continuous  
Running Field Test, and Treadmill Test. 
 

ê Eleven basketball players 10-12 year-old: DRN BASQUET GENERAL Test. 
 

 
 
 
 
 
B.2.   Tests 
 
 

​ The following tests were used for the study: DRN BASQUET GENERAL 
Test, Maximal Multistage 20-m Shuttle Run Test, Maximal Multistage 
Continuous Running Field Test, and Treadmill Test. 

 
 

   ò DRN BASQUET GENERAL Test 
 
​ This test is already described in section A. 
 

 



 

   ò Maximal Multistage 20-m Shuttle Run Test (Léger and others) 
 
​ This is a maximal multistage 20-m shuttle run test (with 1 min. stages) which 
assesses the functional and maximal aerobic power, and predicts the VO2max. In other 
words, the test is an index of the maximal aerobic power. The person must run back 
and forth on a 20-m course at various speeds. The pace is set with audio signals emitted 
at specific frequencies using a recorded tape. The person is instructed to complete as 
many stages as possible. Time is announced at every half-min. stage and the test stops 
when the person is unable to follow the pace or feel that she/he cannot complete the 
stage. Table IV shows the speed and the predicted VO2 for each period of the test. 
 

TABLE  IV 
 

PALIER (PERIOD in MIN.) VO2 (ml/kg/min) SPEED (km/h) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

16.2 
29.2 
32.1 
35 

37.9 
40.8 
43.7 
46.6 
49.6 
52.5 
55.4 
58.3 
61.2 
64.1 
67.1 
70 

72.9 
75.8 
78.7 
81.6 
84.6 

8 
9 

9.5 
10 

10.5 
11 

11.5 
12 

12.5 
13 

13.5 
14 

14.5 
15 

15.5 
16 

16.5 
17 

17.5 
18 

18.5 
Speed and predicted VO2 for each period of the Maximal Multistage 20-m Shuttle 
Run Test. 
   
 

 ò Maximal Multistage Continuous Running Field Test (Léger and Boucher) 
 
​ This test is called The Université de Montréal Track Test. 

 



​ The Université de Montréal Track Test is a continuous, indirect and maximal 
multistage track test based on the energy cost of walking and running. The result is an 
expression of the maximal aerobic power and predicts VO2max. The test is conducted 
on a track where pylons are placed at every 50 m. The person is paced with sound 
signals emitted at specific frequencies using a pre-recorded tape. As shown in Table V, 
the speed of the multistage is initially set at 7 Mets or 7Km/h; thereafter, the speed is 
increased by 1 Met or 1 Km/h  by stages of 2-minute duration. Persons are instructed to 
complete as many stages as possible. Time is announced every half-minute of the 
2-minute stage to help the person to decide whether or not she/he should attempt to 
complete it. Test stops when the person is at least 30 feet behind the appropriate pylon 
at the sound signal or feel that she/he cannot complete the stage. 
 
 

TABLE  V 
 

PALIER MET VO2(ml/kg/min) TIME (min) SPEED (km/h) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

24.5 
28 

31.5 
35 

38.5 
42 

45.5 
49 

52.5 
56 

59.5 
63 

66.5 
70 

73.5 
77 

80.5 
84 

2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

​ The equivalence between speed of running and VO2 is only valid for adults. For ​
younger people it must be subtracted a 2% of the adult’s energy cost per each ​ year 
under eighteen years of age. 
 
Protocol of The Université de Montréal Track Test. 
 
 
 
 
 
 
 

 



 
 
 
 

   ò Maximal Test in the Treadmill 
 
​ A maximal test was created in the treadmill with a protocol made up of periods 
similar to the periods of the Maximal Multistage 20-m Shuttle Run Test. The grade was 
kept constant at 3% while the speed was increased every minute following the protocol 
shown in Table VI. Gases were analyzed in order to obtain a direct measurement of  
VO2max. 
 
 

TABLE  VI 
 

TIME(MIN.) SPEED(KM/H) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

7.51 
8.70 
9.30 
9.90 

10.49 
11.09 
11.69 
12.29 
12.88 
13.48 
14.08 
14.68 
15.27 
15.87 
16.97 
17.07 
17.67 
18.27 
18.87 
19.47 
20.07 

 
Protocol of the Treadmill Test. 
 
 

 
 

 
 

 



 
 
 
 
B.3.   Equipment and Instrumentation 
 
 

n Athletic Track of the University. 

n Indoor Sport Complex of the University. 

n Laboratory of the University. 

n Basketball Court of the University. 
 
 

¤  Audio signal instrumentation of the Track. 

¤  Eight pylons with a white flag on the top border. 

¤  Two 10-meters-long ropes, approximately. 

¤  Two mini-basketball balls. 

¤  Adhesive tape. 

¤  Tape measure. 

¤  Ten cones. 

¤  Two magnetofones. 

¤  Pole with signs indicating the height the ball must be hung. 

¤  Recording tapes. 

¤  Cassettes with the protocols of the three field tests: DRN BASQUET GENERAL Test, 
Maximal Multistage 20-m Shuttle Run Test and Maximal Multistage Continuous 
Running Field Test. 

¤  Sport watches and their connections with the computer. 

¤  Treadmill and instrumentation for analyzing the gases. 
 
 
 
 
 

 



 
 
 
 
B.4.   Experimental Design 
 
 
●​ Based on the purpose of the study, this research can be classified as Evaluation 

Research (summative type), since it is designed to determine the merit and worth of 
a developed test, and to make recommendations regarding its use. The design of  
quantitative-nonexperimental sort is divided in descriptive (cross-sectional) and 
correlational (simple relationship study), because a test was created and compared 
with  three other existing tests. 
 

●​ Firstly, two groups of persons of different ages were formed: one group classified as 
specific of basketball (basketball players) and one group classified as not specific of 
basketball or general or non-basketball players (runners and sportsmen practicing 
sports different from basketball). Both groups performed the four tests in random 
order based on the availability of each person. Thereafter, it was possible to add a 
third group of younger basketball players into the study, but they could only 
perform the DRN BASQUET GENERAL Test. 

 
●​ Every person (except the third group) was assessed on the four tests within a 

maximum period of ten days and resting a minimum of 48 hours between each test 
administration. In order to standardize the conditions in which the tests were 
performed, no external motivation from any individual was permitted. The 
ambiental conditions were very stable for the tests performed in the laboratory and 
indoors; for the tests performed outdoors, some ambiental variations were 
appreciated but they were not considered significant since the weather was very 
stable during the whole test administration period. 

       
●​ The four tests were performed with a sport watch in order to record the heart 

rate at intervals of 5 seconds during all the test. In the treadmill test, besides the 
heart rate recording, the following physiological parameters were also 
measured: VE in l/min (BTPS), FR in br/min, VT in l., %O2 (inspired take away 
expired), %CO2 expired, VO2 in l/min(STPD), VO2 in ml/kg/min, VCO2 in l/min 
(STPD), R or RQ, O2 PULSE in ml/beat, VE-EQ, and METS. 

 
 
 
 
 
 
 
 
 

 



 
 
 
 
B.5.  Data Analysis Procedures 
 
 
 
 

è The results are presented both in periods or courses of the test and in minutes of 
effort. They have also been transformed to standard scores (Z and T score), in order to 
facilitate some analysis. 
 

è For the results (both raw and T score) and maximum heart rates of each test and 
group of persons, the following descriptive statistics were calculated: mean, standard 
error, median, mode, standard deviation, sample variance, kurtosis, skewness, range, 
minimum, maximum, sum, 95% confidence interval. 
 

è Histograms of the results and maximum heart rates for each test and group of 
persons. 
 

è Correlations between the result of the test and the maximum heart rate (T scores) for 
each test and group of persons, adding the respective Scatter plot. 
 

è Correlations between the result (T score) of the four tests for each group of persons.  
 

è Correlations between the maximum heart rate (T score and raw score) of the four 
tests for each group of persons. 
 

è Student t-Test (independent groups assuming equal and unequal variances) for the 
test results, between basketball and non-basketball players in the four tests. 
 

è Student t-Test (independent groups assuming equal and unequal variances) for the 
test results, between 14-15 year-old basketball players and 10-12 year-old basketball 
players in the DRN BASQUET GENERAL Test. All the persons tested were used, but two 
attempts to make the  groups more homogeneous were also done. 
 

è Student t-Test (independent groups assuming equal and unequal variances) for the 
maximum heart rates, between basketball and non-basketball players in the four tests. 

 



 

è Comparison of mean result differences (in minutes of effort) between basketball and 
non-basketball players. 
 

è Comparison of maximum heart rate differences between basketball players and 
non-basketball players. 
 

è Individual comparisons between the results of the four tests. 
 

è Individual comparisons between the maximum heart rates of the four tests. 
 

è Two comparisons of result and maximum heart rate differences between one 
basketball player and one non-basketball player. 
 
 

è Histograms of the results in the DRN BASQUET GENERAL Test for 14-15 year-old 
basketball players and for 10-12 year-old basketball players. 
 

è Comparison of mean result differences between 14-15 year-old basketball players and 
10-12 year-old basketball players. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D.   DISCUSSION OF RESULTS 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 

●​ Analyzing critical values of Correlation (degrees of freedom=10, and          
setting Alpha Level=0.05), the Level of Significance for Two-Tailed 
Test is: 0.576.  

 
 

H​ In non-basketball players, results correlations among all tests are 
statistically significant. It appears that the results correlation between the DRN 
BASQUET GENERAL Test and the other three tests are the three lowest ones out 
of six. 
​ In basketball players there are three statistically significant results 
correlations. Results of the DRN BASQUET GENERAL Test are statistically 
significant with results of the CN Test (r=0.85) and slightly  significant with 
results of the C Test (r=0.58). 
​ What we should be mainly concerned with here is that the 
non-basketball players’ results of the DRN BASQUET GENERAL Test correlates 
high with results of the CN Test (r=0.81), as well as the results of the C Test 
(r=0.65) and results of the TR Test (r=0.69). In contrast, basketball players’ 
results of the DRN BASQUET GENERAL Test correlate well with results of the CN 
Test (r=0.85). This is a Test that has similar characteristics. Its’ correlation is less 
with results of the C Test (r=0.58) and results of TR Test (r=0.44),  both of them 
possessing quite different characteristics.  
​ It is also interesting to note the strong correlation between the results of 
the DRN BASQUET GENERAL Test and the CN Test in both basketball and 
non-basketball players (r=0.85 and r=0.81, respectively). On the other hand, the 
CN Test results also correlate well with the C Test results in both groups (r=0.81 
and r=0.91, respectively); contrary to the DRN BASQUET GENERAL Test that does 
not (r=0.58 and r=0.65, respectively).1  
 

 

H​ Non-basketball players obtained higher results than basketball players in 
the four tests. However, it should be pointed out that the mean results 
difference between non-basketball and basketball players is very similar in the 
DRN BASQUET GENERAL Test (difference=0.19 min. of effort). It certainly can be 
claimed an extraordinary difference in the other three tests (CN difference=1.87 
min. of effort, C difference=4.33 min. of effort, and TR difference=2.83 min. of 
effort). 0.19 min. (11.4 seconds) of effort in a maximal test might not be a great 

1​  .- See page C-26. 

 



difference, but 1.87min., 4.33min., and 2.83min. of effort are significantly  
differences.2  
​  
Let’s now go on to consider another way of looking at this question in   order   to  
corroborate this statement. The t-Test analysis of results (t Critical  two-tail, and 
assuming equal and unequal variances) confirms that in the DRN BASQUET 
GENERAL Test there are not statistically significant differences       between the 
basketball and non-basketball players results (D: t Stat=0.46 and   t Critical= 
2.07); on the contrary, the difference of results in the other three tests is 
statistically significant (CN: t Stat=3.00 and t Critical=2.07;                  C: t Stat=3.17 
and t Critical=2.07; TR: t Stat=2.87 and t Critical=2.07).3                  
 
 
 
 

H​ All correlations between maximum heart rates of the four tests are very 
high (range: 0.87 to 0.96) and statistically significant in non-basketball players, 
while in basketball players they are much lower (range: 0.42 to 0.75) and only 
two of them are statistically significant (CN with C: r=0.65, and CN with D: 
r=0.75). For basketball players, maximum heart rates obtained in the DRN 
BASQUET GENERAL Test only statistically correlate with maximum heart rates 
obtained in the CN Test.4  
​  
 

H​ By comparing the mean maximal heart rates difference between 
basketball and non-basketball players in the four tests it can be observed that, 
even though they are higher in non-basketball players, there are no great 
differences  (range: 2.92 to 4.92 beats/min).5 
​ The statistical way of looking at the problem does not show any 
significant difference between basketball and non-basketball players maximum 
heart rates in any one of the four tests (CN, C, TR, and D: t Stat= 1.08, 1.48, 0.41, 
and 0.75; t Critical= 2.07, 2.07, 2.17, and 2.07; respectively).6  
 
 

H​ In the four tests and for both groups, no significant correlation has been 
found between the result of a test and the maximum heart rate obtained in it.7 
 
 

7​  .- See pages C-11, C-13, C-15, C-17, C-19, C-21, C-23, and C-25.  

6​  .- See page C-30. 

5​  .- See page C-31. 

4​  .- See page C-27. 

3​  .- See page C-29. 

2​  .- See page C-31. 

 



H​ When  comparing a basketball player with a non-basketball player, we 
can observe many kinds of individual differences. Here are two contrasting 
examples.8 

​ øExample 1: The results of XG(non-basketball player) in the CN Test, C 
Test, and TR Test are far superior to the results of XM (basketball player). 
Whereas the result of XG in the DRN BASQUET GENERAL Test is  inferior to the 
result of XM. With reference to maximum heart rates, XM obtain higher rates 
than XG in the four tests. In addition, XM obtained the highest difference in the 
DRN BASQUET GENERAL Test. Also, in this test XG obtained his lowest maximum 
heart rate (170 beats/min), contrary to XM  who obtained his highest one (194 
beats/min). 
​  
 
 
 
 
 
 

 
 
 

​ ø Example 2: The results of FY (basketball player) in the CN Test, C Test, 
and TR Test are superior to the results of DP (non-basketball player), whereas 
the result of FY  in the DRN BASQUET GENERAL Test is far inferior than the 
result of DP. With reference to maximum heart rates, DP  obtain higher ones 
than FY in the four tests. In addition, DP obtain the highest difference in the 
DRN BASQUET GENERAL Test. FY, also in this test, obtained his lowest maximum 
heart rate (194 beats/min), contrary to DP who obtained his highest rate (216 
beats/min). 
​ In order to better understand  these differences it has to be said that XG 
was a runner, whereas DP was a gymnast. These two examples can indeed prove 
how differently an individual can be adapted to different types of exercises. This 
boils down to the conclusion that generalizations and statistics often are very 
far from reality and, consequently, they should be interpreted with special 
attention. 
 
 

H​ In order to obtain an accurate comparison between basketball players of 
different ages (10-12 year-old with 14-15 year-old) two  attempts to make more 
homogeneous groups were done by eliminating the lowest results.9 

9​  .- See page C-46. 

8​  .- See pages C-44 and C-45. 

 



​ In any case, the DRN BASQUET GENERAL Test results differences 
between 10-12 year-old middle level basketball players and 14-15 year-old high 
level basketball players are extraordinarily statistically significant.10 
 
 
 

H​ What should be established very clearly is that we consider any 
prediction of VO2max. of very doubtful validity. However, in order to prove this, 
an attempt was made,  based on the predictions done for the CN Test from 
direct measurements, by comparing attack speeds of the DRN BASQUET 
GENERAL Test with speeds of the CN Test. See Table VII. 
​ If, for instance, we analyze a Treadmill Test with direct measurement of 
maxVO2, it is very well known that persons that obtain either equal or unequal 
result can obtain either equal or unequal maxVO2. This simple fact already 
explains the little validity of indirect predictions of VO2max. In addition, the 
maxVO2 prediction from the DRN BASQUET GENERAL Test (which is based on 
another prediction) often times predicts the real VO2max obtained in the 
Treadmill more accurately than the maxVO2 prediction from the Maximal 
Multistage 20-m Shuttle Run Test 11. The point is not only this, but also that 
some times both D and CN Tests predict higher VO2max to a person that has a 
real VO2max  in the Treadmill lower than another who is predicted with a lower 
VO2max. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11​  .- See pages C-8 and C-9. 

10​  .- See pages C-48 (t-Test) and C-49. 

 



 
TABLE  VII 

 
CN PERIOD CN SPEED (km/h) D PERIOD D SPEED (km/h) VO2(ml/kg/min) 

1 
1.5 
2 

2.5 
3 
4 
5 
6 

7.5 
9 

10.5 
12 
14 

16.5 
19 

22.5 

8 
8.5 
9 

9.25 
9.5 
10 

10.5 
11 

11.75 
12.5 

13.25 
14 
15 

16.25 
17.56 
19.25 

1 
2 
3 
4 
5 
6 
7 
8 
9 

9&5-10 
10&5-11 
11&5-12 
12&6-13 
13&7-14 
14&7-15 

16 

8.1 
8.42 
8.78 
9.14 
9.57 

10.04 
10.54 
11.08 
11.7 

12.38 
13.17 
14.04 
15.04 
16.2 

17.56 
19.15 

16.2 
20.2 
24.2 
28.1 
32.1 
35 

37.9 
40.8 

45.15 
49.6 

53.95 
58.3 
64.1 

71.45 
78.7 

88.95 
 

Attempt of VO2 prediction in the DRN BASQUET GENERAL Test based on the 
Maximal Multistage 20-m Shuttle Run Test Prediction. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

E.   CONCLUSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

J​ The first thing to be said about the topic under consideration is that there is a 
widespread tendency to make predictions of maxVO2 from the result obtained in a test, 
usually a field test, in which VO2 is not measured. In spite of the fact that these types of 
predictions can give a general idea of VO2 consumption; when dealing with an 
individual case,  there is a high probability to predict an VO2max inaccurately; and that 
is why we question the very doubtful  validity of such predictions. It is senseless to say 
that I have a maxVO2. Even a superficial look at this issue reveals that one has a 
different maxVO2 in every concrete test performed for this endeavor and, therefore, 
VO2max  should always be linked to the type of test and measured directly.  
​  
​ The conclusion that can be drawn is that it is necessary to deal with real values 
if any practical training application is to be done. Nevertheless, the result of a maximal 
test can be considered as an indicator of Maximal Aerobic Power. In this sense, both the 
Maximal Multistage 20-m Shuttle Run Test and the Université de Montréal Track Test  
deserve very special consideration. 
 
 
 
 

J​ As pointed out in the discussion of results, there is not a significant relationship 
between the test result and maximal heart rate. In any  of the tests studied. The point is 
not only that the result and physiological parameters (like heart rate which is obtained 
in a concrete test) depend  exclusively on individual adaptation characteristics, and 
therefore,  no generalization or rule can be drawn; but rather that the same person can 
be adapted to different type of tests very differently without any kind of theoretical 
relationship among these adaptations. The analysis of individual results shows enough 
evidence to support this argument.  
 
​ Even though many factors should be taken into account, the fact that some 
persons obtain maximal heart rate in a test considered specific for them could be 
partially explained by the possibility to achieve a higher  intensity in exercises in which 
one is more adapted. Results and maximal heart rates of XG., a high level runner, can 
clearly illustrate this statement. 
 
 
 
 

J​ It is important to tackle the structural similarity (type of movements and test 
periods) of the Maximal Multistage 20-m Shuttle Run Test with the DRN BASQUET 
GENERAL Test that it is also corroborated by the high correlation of results between 
both tests. 
 
 

 



 
 
 
 
 
 
 

J​ It is possible that the higher scores of non-basketball players  compared to 
basketball players is due to the difference of age (14-15 years-old and 19-26 years-old). 
However, despite the importance of the age factor, it is not always relevant since the 
level of physical condition can, in part, explain higher results in the four tests of some 
14-15 year-old basketball players in comparison with some 19-26 year-old 
non-basketball players. In addition, the level of specific training is considered a very 
determinant factor that should be taken into account when interpreting the slight 
differences in the DRN BASQUET GENERAL Test. 
 
​ According to statistical analyses (correlations, t-Tests, and mean differences), it 
can be concluded that the result in the DRN BASQUET GENERAL Test in comparison  
with the results in the Maximal Multistage 20-m Shuttle Run Test,  the Université de 
Montréal Track Test, and  the Treadmill Test, are relatively higher in basketball 
players than in non-basketball players. 
 
​ At this point, we should turn our attention to consider  the main characteristic 
that makes the four tests  more different: the specific movements that the player 
must perform. 
 
​ There is an additional and very logical argument in favor of these differences 
that cannot be ignored. In comparison with runners or other non-basketball players, 
basketball players are better trained to perform changes of direction, lateral 
displacements, jumps, and runs in a combined way (all of these actions are required in 
the DRN BASQUET GENERAL Test). 
 
​ The issue under consideration could be approached from another angle by 
observing the  significant difference of the results in the DRN BASQUET GENERAL Test 
between 10-12 years-old middle level basketball players and of 14-15 years-old high 
level basketball players. It has to be mentioned in passing that if only age could account 
for this dissimilarity, a significant difference in the DRN BASQUET GENERAL Test 
results between 14-15 year-old basketball players and 19-26 year-old non-basketball 
players should occur; however, it does not. 
 
​ Moreover,  if 14-15 year-old high level basketball players obtained these results, 
it would be expected that adult high level basketball players obtain significantly higher 
results when compared with the non-basketball players group. 
 

 



​ On the other hand, it would not be surprising to observe a more slightly 
significant difference (or even not significant difference) between 10-12 year-old 
basketball players, 14-15 year-old basketball players, and adult basketball players in the 
results of other tests like the Université de Montréal Track Test or a Maximal Treadmill 
Test (classified as general for basketball players). 
 
 
 
 
 
 
 
 
 
 

J​ Most of the considerations done leads to the same point: the DRN BASQUET 
GENERAL Test can be classified as a specific endurance test for beginner basketball 
players which assesses specific Maximal Aerobic Power. The main features of this  
refers to, first, the movements that the player must perform and, second, the type of 
increasing intensity periods. It is indisputable that the more a test reflects the 
competition situation the more specific it is, and it is a better predictor of performance 
for the specific capacity that it assesses.   
 
​ Granted, the Maximal Multistage 20-m Shuttle Run Test (even though in smaller 
proportion), the Université de Montréal Track Test, the Maximal Treadmill Test, and 
similar ones,  have very little to do with what we consider the specific endurance of 
basketball players.  
 
​ I will go as far as to claim that the Nervous System Fatigue produced by 
specific movements is the fundamental  factor which limits performance. 
 
​ It follows from this reasoning an explanation of why XG, high level runner, 
performed poorly in the DRN BASQUET GENERAL Test (his result was below average of 
both groups). In contrasting, his results in the Université de Montréal Track Test and 
Maximal Treadmill Test  were far superior to the rest of spotsmen tested. He also 
obtained the third best result in the Maximal Multistage 20-m Shuttle Run Test. 
 
 
 
 
 

J​ Besides the relationship between the number of courses performed and heart 
rate; when possible, other physiological measurements as VO2 by telemetry or lactic 
acid analysis should be evaluated in order to relate them with number of courses or 
actions performed in the test. 

 



 
 
 
 
 

J​ To conclude the issue under consideration it only remains to add that the DRN 
BASQUET GENERAL Test is only an example for beginner basketball players. For these 
players it is important to train a broad spectrum of endurance capacities emphasizing 
Maximal Aerobic Power. 
 
​ The methodological steps to create Maximal Aerobic Power Tests proposed in 
section A are also useful for other team and varied actions sports. 
 
​ Coaches should create their own tests based upon their training conceptions 
and   characteristics of the players. 
 
 
 
 
 

J​ Finally, it has to be pointed out that in the National Institute of Physical 
Education of Barcelona (1990) we have already proposed other specific endurance tests 
for adult high level basketball players. 
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