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Abstract: The current research aims at identifying the effects of high/low intensity training program on
improving some physical variables and the digital records of 5000m runners. The researcher used the
experimental approach (one-group design) with pre- and post-measurements. Participants (n=20) were
purposefully chosen from Palestine National Team of Athletics (5000m runners). Participants were divided into
an experimental group (n=8) and a pilot sample (n=12). Results indicated statistically significant differences
between the pre- and post-measurements of physical variables and the digital records of 5000m runners in favor
of the post-measurements. This indicates the benefits of the recommended training program.
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INTRODUCTION to the highest possible levels of performance without any

Fast progress in the sports field is a reflection of improve specific skills and physical attributes to its max in
major developments in sport-related sciences as any addition to psychological competencies. Allawy and Abd
development in any field of sciences will contribute in El-Fattah [5] indicated that the main method to induce
developing sports sciences. This is reflected on methods physiological effects is to change training loads as this
of sports training that help athletes to progress towards improves body responses and adaptation. Using training
world ranks in all sports activities. Continuous loads under the athlete’s level never induces these
improvements in digital records and new world records are responses and makes training a waste of time. On the
the direct result of using scientific approaches in training other hand, using overloads lead to increasing injuries
programs. This requires pre-calibrating suitable training and sickness among athletes.
loads. The high level in 5000m races is not dependent Bastawisy [4] and Naeem [6] agreed that physical
only on the economics of running or on the level of loads can be divided into internal loads and external loads
specific physical characteristics of the runner. Instead, it with a close relation between them. Responses of body
depends on how the runner distributes effort during the organs and systems are proportionate to external loads.
race phases. This is clear in the fluency of performance at With the increase of external loads, body responses
the end of the race [1-3]. Long-distance running is increase and vice versa.
closely related to endurance. It includes 3000m, 5000m, Allawy [7] indicated that training loads should be
10000m and marathon races. It can be practiced on tracks, controlled so that it never exceeds the physical and
mountain roads or cross-country [3]. mental abilities of the athlete as this leads to the overload

Bastawisy  [4]  indicated  that  sports  training are phenomenon that hinders sports activities. This
well-planned directed educational processes for preparing phenomenon is the result of load malformation and other
athletes of all levels according to their individual abilities. external reasons related to the athlete’s life style. 
It targets all physical, technical, tactical and psychological Prior  studies  [8-18]  indicated  the importance of
aspects. Therefore, it is not limited to higher levels of long-distance events, especially 5000m as their results
performance. Training means to allow athletes to progress indicated the positive effects of training programs on the

physical or mental damages through careful planning to
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digital records. This indicates the practical importance of The Recommended Training Program: Through review
this research as a try to solve the problem of decreased
digital records through using the benefits of training
programs on specific physical characteristics of long
distance running. This research opens the door to other
research works in the field of designing and applying
training programs in other athletic activities. 

The problem of this research is clear in that most
training programs ignore the development of aerobic and
anaerobic endurance although these components have
positive effects on improving the functional efficiency of
all body systems. It is also clear that local digital records
in Palestine are relatively low compared to continental and
international records. This led the researcher to perform
this research as 5000m is a very important running event
that needs both aerobic and anaerobic endurance. 

Aim: The current research aims at identifying the effects
of high/low intensity training program on improving some
physical variables and the digital records of 5000m
runners

Hypothesis: There are statistically significant differences
between the pre- and post-measurements of physical
variables and the digital records of 5000m runners in favor
of the post-measurements. 

MATERIALS AND METHODS

Approach: The researcher used the experimental approach
(one-group design) with pre- and post-measurements. 

Participants: Participants (n=20) were purposefully
chosen  from  Palestine  National  Team  of Athletics
(5000m runners). Participants were divided into an
experimental group (n=8) and a pilot sample (n=12). 

Table (1) indicated that squewness values of all
participants ranged between ±3. This indicates that data
is free of radical distributions. 

Data Collection Tools: Through review of literature, the
researcher used the following tests: 

100m, 400m, 600m, 1000m, 2000m and 3000m running
in addition to inclined prostration and flexibility of
back muscles to measure speed and endurance
The digital level of 5000m running according to the
regulations of the International Federation of
Athletics

of literature, the researcher designed the recommended
program using the following drills: 

1-Recovery Drills: for quick recovery from exhausting
training as these drills are used on the days following
intense training days. The researcher used swimming
sauna and other forms free of mechanical effects. 

2-Basic Drills: To establish the aerobic base of
endurance during the preparation phase as follows: 

Duration (45-70 min)
Speed (1.15% - 1.25%) slower than race speed (ex: if
the runner’s record was 13 minutes then duration of
each 100m is 15.6 sec. This makes duration of each
100m between 17.9 and 19.5 second or 2.59 – 3.15
minutes for each 1 km). 

3-Specified Drills: To directly support specific training
through:

Supporting vital activities (a type of force related to
efficiency and higher than efficiency speed with 10%)
Supporting vital energy / metabolism (till 90% of
efficiency speed)

Speed of 5000m Is:

(95%) of race speed for repetitions less than race
distance
(90%) of speed race for repetition of 3000m or more

Ex: if the duration was 13 minutes, duration of 100m
was 15.6 sec. 15.6/0.95 = 16.4 sec for each 100m (specified
speed).

4-Specific  Drills  to  Affect Performance Directly:
Training volume is increased through increasing
repetitions  with  race  speed  and   repetition  distance
with fixed speed. This has a direct effect on performance
as all drills ranged between 95% and 105% of race speed.
A runner of 13 minutes duration for 5000m then his/her
specified speed is 14.8 – 16.4 seconds per 100m. This
indicates  that  repetitions  are as follows: 15 reps x 400m
(60  sec)  with  (45 sec) rest – 10 reps x 600m (92 sec) with
(2 min)  rest  –  6  reps  x 1000m (2.34 min) with (2-3 min)
rest –  3 reps x 2000m (5.18 min) with (3-4 min) rest – 3000m
(8  min) +  2000m  (5.15  min)  +  1000m   (2.32   min)  with
(5-6 min) rest. Total volume of the training exceeds the
distance of 5000m. 
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Table 1: Descriptive data of participants (n=8)
Variables Measurement Mean Median SD Flatness Squewness
Growth factors 
1- Age Year 26.65 26.4 1.31 -1.41 0.1
2- Height cm 169.64 169.3 2.25 0.87 0.68
3- Weight Kg 57.64 57 2.46 -0.49 0.42
4- Training period Year 8.14 8 1.4 -1.31 -0.04
Physical variables 
1- 100m Sec 13.41 13.34 0.34 4.49 1.88
2- 400m Sec 0.96 1.03 0.19 1.85 -1.84
3- 600m Min 1.47 1.47 0.05 -0.87 -0.1
4- 1000m Min 3.24 3.22 0.1 -1.2 0.34
5- 2000m Min 5.98 6.15 0.36 -0.58 -1.12
6- 3000m Min 12.15 12.22 0.32 1.31 -1.55
7- Inclined prostration from standing Number 32.09 33 2.47 0.4 -0.86
8- Flexibility of back muscles cm 23.53 24.5 4.72 -1.73 0.19
Digital record Min 15.74 16.06 0.76 -0.66 -0.69

Table 2: Difference significance between distinguished and non-distinguished groups to verify validity of tests (n1 = n2 = 6)
Distinguished Non-distinguished
--------------------------- ----------------------------

Variables Mean SD Mean SD Means difference (t) value
100m 12.63 0.31 13.62 0.28 0.99 5.21
400m 0.82 0.12 1.07 0.08 0.25 3.84
600m 1.39 0.09 1.68 0.06 0.29 6.04
1000m 3.15 0.07 3.47 0.08 0.32 6.67
2000m 5.78 0.21 6.2 0.13 0.42 3.82
3000m 11.96 0.32 12.59 0.2 0.63 7.08
Inclined prostration from standing 36.74 2.17 31.84 1.38 4.9 4.26
Flexibility of back muscles 27.82 1.86 23.41 1.52 4.41 4.12
(t) Table Value on P  0.05 = 2.22

Table 3: Correlation coefficient between test and retest for reliability of physical tests (n=12)
Test Retest
--------------------------------- ---------------------------------

Variables Mean SD Mean SD Correlation coefficient
100m 13.13 0.45 13.12 0.38 0.9
400m 0.95 0.27 0.93 0.32 0.91
600m 1.54 0.14 1.52 0.18 0.93
1000m 3.31 0.15 3.3 0.22 0.94
2000m 5.99 0.32 5.95 0.27 0.91
3000m 12.28 0.46 12.24 0.51 0.9
Inclined prostration from standing 34.29 3.08 34.48 2.59 0.88
Flexibility of back muscles 25.62 2.87 25.79 2.34 0.89
(R) Table Value on P  0.05 = 0.57

Pilot  Study:  Pilot  study  initiated  on  12 runners from non-distinguished groups and this indicates the validity
the same research community and outside the main of tests. 
sample to arrange physical tests, identify each test Table 3 indicated statistically significant correlation
duration, identify the duration of each training unit and to between test and retest for physical tests. This indicates
assure that runners understand the program content. the reliability of tests. 
Results indicated that the validity of all tests and
equipment used. Tables (2 and 3) showed validity and Pre-Measurements: For two days, the researcher took the
reliability of tests. pre-measurements for all variables with three repetitions

Table 2  indicated   statistically  significant for each variable and rest interval of 5-8 minutes. The best
differences between the means of the distinguished and value was recorded.
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Main Application: The researcher applied the high/low intensity drills in training as athletes cannot fix
recommended  training  program  on  the  main sample for the physical load during long distance races due to the
8 weeks (4 units per week and total of 32 units). Duration high intensity of these races. Therefore, using such drills
of each unit was 90 – 120 minutes. Application took place led to significant improvements and decreased the
during the preparation (pre-competition) phase. duration of races. 

Post-Measurements: Post-measurements were taken differences between the pre- and post-measurements of
following the same protocol of pre-measurements. the  digital  record  of  5000m running as (t) calculated

Statistical Treatments: The researcher used SPSS Improvement  percentage  reached  2.52%  in   favor  of
software to calculate the following: mean – median – SD the post-measurement. The researcher thinks that
– flatness – squewness – (t) test – correlation coefficient duration of the recommended training program was
– improvement percentage. enough to induce positive effects on physical abilities as

RESULTS AND DISCUSSION through high/low intensity loads. This is in agreement

Table 4 indicates statistically significant differences of such programs on physical abilities. This is in
between pre- and post-measurements as (t) calculated agreement with Allawy and Abd El-Fattah [5], Balserous
values were between 2.15 and 8.08 which is higher than its [21]  and Darwish and Abd El-Hafez [22] in that various
table value (1.89). Improvement percentage ranged methods  can  be  used  to improve physical abilities.
between 1.9% and 18.89%. All differences were in favor of These methods vary depending on its objectives. They
post-measurements. also vary in load components (intensity – volume – rest)

This indicates the positive effects of the according to the objectives. Training methods should be
recommended training program on improving the chosen according to race requirements. General and
achievement  level  of 5000m running through the specific endurance in addition to speed are very important
optimum use of high/low intensity loads to improve for improving the performance level of long distance
aerobic  and  anaerobic  work.   Some  researchers racers. One of the best methods to do so is high / low
indicated  that  improving  high/low intensity loads for intensity training. 
long  distance  runners   improves   stride  duration The researcher thinks that this significant
through stride length and frequency. This leads to short improvement in the digital level is due to the
contact with ground and makes frequency the critical concentration of the physical aspects as drills used in this
factor in finishing the race. Variations of results of program were tailored according to each athlete’s abilities.
physical variables indicate the effects of each factor in This is in agreement with Allawy [5] and Hasanain [23]
improving the specific physical abilities of 5000m race. who indicated that drills suitable for individual abilities of
Concentrating on physical variables, quantitatively and athletes can improve their physical fitness and make them
qualitatively,  through calibrated training loads improve able to perform effectively according to their activities’
these variables according to each athlete’s abilities. This requirements.
led to variations in the improvement percentages of these Accordingly, we can say that the recommended
variables. program had very significant effects on improving the

This is in agreement previous works [3, 19, 20] in that digital records of participants. This method is
specific physical factors, especially cardio-pulmonary characterized by variation of training intensity and
endurance and speed, play a major role in improving the running distances according to each athlete’s abilities in
performance level of races. Due to concentrating on these addition to improving physical aspects during training.
two factors for nearly a century of sports training, world This is specifically true for endurance and speed. It is
records have witnessed a major leap. Therefore, we very effective as it is not boring due to variations of race-
should improve them according to their relative like activities. Through various tasks, loads can be
contribution in success. The researcher thinks that the manipulated effectively to improve the digital level of the
reason for this positive improvement is the use of athlete.

Table (4) also indicated statistically significant

value (5.15) was higher than its table value (1.89).

these abilities help athletes to achieve the target records

with previous studies [8-18] indicating the positive effects
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Table 4: Difference significance between the pre and post-measurements of the experimental group on all research variables (n=8)
Test Retest
------------------ -------------------

Variables Mean SD Mean SD Mean differences Standard error (t) Improvement (%)
100m 13.41 0.34 12.6 0.42 0.81 0.14 5.80* 6.04
400m 0.96 0.19 0.81 0.23 0.15 0.06 2.47* 15.47
600m 1.47 0.05 1.37 0.06 0.1 0.01 7.45* 6.92
1000m 3.24 0.1 3.13 0.06 0.1 0.02 4.42* 3.18
2000m 5.98 0.36 5.75 0.43 0.22 0.09 2.47* 3.73
3000m 12.15 0.32 11.92 0.44 0.23 0.11 2.15* 1.9
Inclined prostration from standing 32.09 2.47 36.82 3.68 4.73 0.83 5.68* 14.73
Flexibility of back muscles 23.53 4.72 27.97 3.98 4.44 0.55 8.08* 18.89
Digital record of 5000m run 15.74 0.76 15.35 0.63 0.4 0.08 5.15* 2.52
(t) Table Value on P  0.05 = 1.89

CONCLUSION 4. Bastawisy, A., 1999. Principles and Theories of

The recommended training program showed statistic pp: 24, 60, 62. 
significant differences between the pre- and post- 5. Allawy, M.H. and A. Abd El-Fattah, 1998.Physiology
measurements of physical variables in favor of the of Sports Training. Dar Al-Fikr Al-Araby, Cairo,
post-measurements. Egypt, pp: 22.
The recommended training program showed statistic 6. Naeem, R., 1995. Effects of physical effort on white
significant differences between the pre- and post- blood cells and some immunoglobulin in female
measurements of the digital records of 5000m runners students of Faculty of Physical Education, Zagazig
in favor of the post-measurements University. Master thesis, Faculty of Physical

Recommendation: 7. Allawy, M.H., 1990. Sports Training. Dar Al-Maaref,

Using the recommended training program in training 8. Abd El-Hakeem, A.R. and T.A. Al-Shamekh, 2004.
elite 5000m runners Effects of a recommended training program for
Using the recommended training program in training muscular endurance and cardio-pulmonary
long distance runners due to its positive effects endurance on some physiological and bio-chemical
Performing more research works about high/low variables of 10000m runners. Scientific Journal of
intensity training for all other running races Sciences and Arts of Physical Education, Faculty of
Using results of the current research in training elite Physical Education, Assuit University, Egypt.
athletes of other running races 9. Mahmoud,  M.Z.,  2004.  Effects of high intensity
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