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ABSTRACT

Training methods are commonly studied using lineal and quantitative research, limiting the possibilities to proof new
ways of optimizing the training process. The aim of the study was to compare the classical strength training appro-
ach, based on repetitions, with differential training for the improvement of difficulty elements in aerobic gymnastics
applying a linear and a nonlinear tool for analyzing the interaction between load and performance.

Two female national standard aerobic gymnasts followed three periods of training (TTa: 5 weeks of traditional
training; DT: 8 weeks of differential training; TTbh: 5 weeks of traditional training). Load applied to the gymnasts
was expressed quantitatively (quantitative load) with an equation including time of execution (t), number of series
(N), number of exercises in each series (Rp) and relative intensity, and qualitatively (qualitative load) defining the
number of different exercises performed. Performance was defined through 6 tests based on the execution of three
different push-ups. Quantitative and qualitative load, the time of execution of the push ups and the time of flight of
the jumps were determined weekly during the 17 weeks. The interaction between the load applied to upper limbs and
performance of push ups, and the interaction between the load applied to lower limbs and performance of jumps were
analyzed using a non-linear metamodel (PerPot) and cross correlations.

Push ups results show that the increase in load quantified qualitatively correlates more positively with the increase in
performance than with the increase in load measured quantitatively. This suggests that subjects respond better to an
increase in the variation of training stimulus than to an increase in the number of repetitions. Nevertheless, PerPot
proposes a reduction in the number of varied exercises in the DT period. Regarding jumping tests, the performance
of both subjects remained constant, suggesting that four months of training was not enough to improve the time of
flight in experienced gymnasts, or the training methods were not the most adequate.

This study suggests that (1) differential training seems to lead to a greater increase in performance than traditional
training, but (2) the same results could be achieved by reducing the number of varied exercises or combining both
approaches.

Keywords: non-linear metamodel, qualitative load, performance.

INTRODUCTION

he current training methods in many sports

are strongly influenced by cybernetics and

cognitive theories. The traditional approach
of training assumes that the athlete has to know
in advance the right or correct movement and try
to reproduce it through repetition. The repetitions
should provide a basis for creation of fixed res-
ponses in a form of motor programs, stereotypes
or motor representations which should guide the
adaptive behaviour of an athlete. This model is

clearly evident in many individual sports, where the
situations during competition are apparently always
repeated, as in aerobic gymnastics. For many coa-
ches, repetition of exercises is the way to achieve
automation. However such relying on the fixed
learned responses as a theoretical explanation can
not account for the obvious flexibility of motor ac-
tions of expert sport performers. Dynamical systems
theory gives an original perspective on how these,
at first glance, contradictory characteristics of the



40

Carlota Torrents, Natalia Balagué, Jirgen Perl, Wolfgang Schéllhorn

expert performers, namely stability and flexibility,
can be attained. New training proposals based on the
concept of self-organisation and the individuality of
motor actions emerge from this perspective.

The differential training approach (Schéllhorn,
1999) with a different understanding of variability
in practice has been compared with traditional
methods in many sports (Jaitner, Pfeiffer, 2003;
Schonherr, Schollhorn, 2003; Trockel, Schéllhorn,
2003). Differential training attempts to learn from
differences of the motor patterns and claims to pre-
pare the athlete to adapt better to new situations in
a shorter time. It can offer a new way of generating
changes in coordination, modifying the intrinsic
dynamics of the system and providing a new set of
experiences for discovering the final response.

The new approaches claim for alternative met-
hods and tools able to capture the qualitative
changes produced in motor actions. The nonlinear
dynamics framework offers the chance to study
such changes and allows the emergence of new
ways of optimizing the training process.

The scarce available literature in aerobic gym-
nastics analyse the muscular and metabolic de-
mands of the sport (Torrents et al., 1999; Lopez et
al., 2002) concluding that maximum and mainly
explosive strength are the main conditional capaci-
ties. Different authors have observed that repetition
of analytic exercises is the main approach used to
improve performance (Torrents, Balagué, 2001;
Gutiérrez, 2002).

In order to study the possibilities of differential
training applied to aerobic gymnastics, we analyze
the interaction between load and performance,
using a linear tool of analysis and a nonlinear one,
the PerPot metamodel (Perl, 2001, 2004), as well
as a quantitative and a qualitative way to measure
the load applied to the athletes.

The aim of the study was a) to compare the
classical approach, based on repetitions, with
differential training for the improvement of spe-
cific difficulty elements of aerobic gymnastics in
which muscular strength is a determinant factor;
and b) to observe the differences of a linear and
a nonlinear tool for analyzing the interaction be-
tween load and performance using two different
ways of quantifying load.

MATERIAL AND METHODS

Subjects. Two female gymnasts of national
standard, 20 (52 kg; 1.53 m) and 21 years old
(55 kg; 1.60 m) took part in the study and were

measured daily during a period of 18 weeks. Ac-
curate control of load and performance parameters
was carried out for the case study.

Procedures. Training protocol. The gymnasts
trained for 3 hours a day, 6 times a week. Each
session was divided in two groups of strength exer-
cises: upper body exercises (related to push-ups)
and lower body exercises (related to jumps).

The full training period was divided into 3
sub-periods:

1) 5 weeks of traditional training (TTa), ba-
sed on high number of repetitions of the
same exercises oriented towards getting
the correct technique;

2) 8 weeks of differential training (DT)
based on varied exercises, as has been
already described;

3) 5 weeks of traditional training (TTb),
similar to the 1* sub-period.

The load was determined weekly during the
whole training period to study its interaction with
performance. It was calculated in two ways:

e “Quantitative load” was defined by equation
1, including time of execution (t), number of
series (N), number of exercises in each series
(Rp) and relative intensity (Irel: percentage of
maximum strength and normative scales based
on subjective judgment rules -FIG, 2004):

_ N.Rp.Irel
t

e “Qualitative load” is defined as the number of
different exercises performed.

L Equation 1

Testing protocols. Performance was evaluated
weekly by means of 6 tests (3 of them evaluating
the upper body strength with one-arm push-ups and
3 evaluating the lower body strength with jumps):

e One-arm push-ups: performed with the right
arm, with the left arm and hinge push-ups. The
positions and the required degrees of bending
were previously fixed to define valid trials. Su-
bjects had 4 sec to perform a complete push-up
and they were asked to do it as fast as possi-
ble. The absolute time of execution (flexion
and extension movement until recovering the
starting position) was evaluated. As the decre-
ase in the execution time will correspond to
an increase in the performance, -4 was added
to the result of each test to make lower values
correspond to worse performance and higher
values to better performance.
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e Jumps: Leap jump (jump performing a split —
sagittal plane — in the air), straddle jump
(jump opening legs in the frontal plane) and
half turn straddle jump (straddle jump perfor-
med after turning 180° in the air), respecting
technical requirements, were performed. Su-
bjects stood off the platform and made a falling
step with feet together on to the platform. They
had then to perform the jump falling with both
feet together and at the same time. The flight
time of each jump was measured. One gymnast
performed only the leap jump because of cho-
reography requirements.

After a standardized 20 min warm-up, the
gymnasts repeated each test three times and the
best of them was chosen for the analysis.

A Dynascan-IBV 7.0 force platform was used
for collecting the force applied,gt.d00 Hz from
one arm in the push-ups and from both legs during
the jump movements. The sessions were recorded
with an 8 mm video camera.

Data analysis. The PerPot metamodel version
4 was used to study the non-linear interaction bet-
ween the load and performance. The basic concept
of the PerPot metamodel is that of antagonism:
each load impulse feeds a strain potential as well
as a response potential. These buffer potentials
in turn influence the performance potential, whe-
re the response potential raises the performan-
ce potential and the strain potential reduces the
performance potential with a certain delay. The
relation between the delays specifies the perfor-
mance profile. As potential capacities are limited,
potential overflows can occur and a reserve profile
(difference between strain potential capacity and
current strain level) is defined, indicating how
close the body is to collapse.

To introduce the load and performance data

into the Perpot metamodel, it is normalized to a
maximum of 1.

Cross correlations were also calculated to
determine delayed effects between the load and
performance.

RESULTS

One-arm push-ups. Table 1 shows the mean
value of the quantitative and qualitative load and
the differences between the initial and final per-
formance test values for the push-ups in the 3
training sub-periods in both subjects.

The quantitative load decreased by 22% (su-
bject 1) and by 17% (subject 2) between the TTa
and DT sub-periods and by 19% and 21%, respec-
tively between the DT and TTb sub-periods. In
contrast, qualitative load increased by 82% and
79%, respectively, between the TTa and DT sub-
periods and decreases by 87% and 82%, respecti-
vely, between the DT and TTb sub-periods.

Subject 1°s performance increased during the
TTa sub-period, evaluated by means of the right-
arm and hinge push-ups (0.34 and 0.562 sec, respec-
tively), and decreased in the left-arm test (0.19 sec).
During the DT sub-period, it increased by 0.56,
0.403 and 0.44 sec in right-arm, left-arm and hin-
ge push-up, respectively in all tests and remained
rather constant during the TTb sub-period.

Subject 2’s performance decreased in the TTa
sub-period (0.18, 0.133 and 0.228 sec respectively
for the three push-up tests), increased in the DT
sub-period for the push-ups with right and left arm
(0.306 and 0.52 sec, respectively), while it redu-
ced slightly in the hinge push-up test (0.027 sec).
In the TTb sub-period, it increased in the left-arm
and hinge push-ups (0.447 and 0.266 sec, respec-
tively) while in the right-arm push-up it remained
rather constant.

Both subjects’ performance improved more in
the DT sub-period than in TTa and TTb.

Subject 1
. Table 1. Mean load for each sub-pe-
Periods Mean QtL Mean QIL It-ft RP (s) It-ft LP (s) It-ft HP (s) riod and difference in performance
TTa 2.44 27 0.34 —0.19 0.562 between the first and the last push-

DT 1.9 150.25 0.56 0.403 0.44 up tests
TTb 1.53 19.2 —0.12 0.046 —0.093

Note. Qtl — quantitative load;
) QIL — qualitative load; It-ft — re-
Subject 2 sult of performance in initial test —
) result of performance of final test;
Periods Mean QtL Mean QIL It-ft RP (s) It-ft LP (s) It-ft HP (s) RP — right push-up; LP — left
TTa 237 25 -0.18 -0.133 -0.228 push-up; HP — hinge push-up;
TTa — first period of traditional
DT 1.96 122.75 0.306 0.52 —0.027 training; DT — period of differenti-
TTb L.55 214 ~0.068 0.447 0.266 al training; TTb — second period of

traditional training.
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Fig. 1. Performance of right push-up and quantitative load interaction by means of Perpot Metamodel of Subject 1
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These load-performance interaction results
did not consider the delayed effects of load on
performance. For this reason, the analyses using
the PerPot metamodel and the cross correlation
function were applied.

In Fig. 1, the relationship between the perfor-
mance curve for the right-arm push-up and the
quantitative load curve for Subject 1 is shown,
using the PerPot metamodel. In Fig. 2, the same
relationship is shown using the cross correlation
analysis. It was observed that performance increa-
sed in the TTa and DT sub-periods, although there
was a negative correlation with quantitative load.
On the other hand, PerPot detected a positive rela-
tionship between delays, as the delay in response
was greater than the delay in strain.

Fig. 3 and Fig. 4 show the relationship bet-
ween qualitative load and performance using the
PerPot metamodel and cross correlation analysis.
PerPot detected a negative relationship between
delays, as the strain delay was greater than the
response delay.

Cross correlation analysis showed no signifi-
cant positive correlation between qualitative load
and performance.

Similar results using the PerPot Metamodel
were obtained from data from one left-arm push-
up and hinge push-up in the same subject. Nevert-
heless, hinge push-ups underwent a greater chan-
ge, probably due to the worse initial execution
level, as it was a new element for the subjects (see
Fig. 5 and 6). Cross correlation analysis showed
no significant results, either. Positive correlation
occured only when qualitative load and perfor-
mance correlated.

Fig. 2. Cross correlations between quantitative load and performance
of right push-up of Subject 1
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Note. CCF: Correlation Coefficient.

Fig. 4. Cross correlations between qualitative load and performance
of right push-up of Subject 1
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The reserve profile showed similar behaviour
in the three push-up exercises. It was positive
when the quantitative load was used. On the other
hand, an overflow was observed when using qu-
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Fig. 3. Performance of right push-up and qualitative load interaction by means of Perpot Metamodel of Subject 1
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Note. RP: Right arm push-up; QIL:
Qualitative Load; Pef: performance;
dev.ori: original deviation of data;
dev.opt: deviation of optimized data;
D strain: delay of strain; D resp: de-
lay of response.

Fig. 5. Quantitative (upper graphs) and qualitative (lower graphs) load with performance of left arm push-up interaction by means

of PerPot metamodel
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alitative load, detecting a danger of overtraining.
For this reason the PerPot metamodel proposed
a reduction in qualitative load for the right arm

(40.7%).

File i‘;bgicg !
Dev.Ori |5.18
Dev. Opt |2.16
Load,, |1.85
Pefcan 2.29

D strain  |3.5

D resp 6.0

e
Dev. Ori | 6.95
Dev. Opt |4.06
Load,, |75.42
Pefcan 2.29

D strain | 9.5

D resp 2.0

Note. LP: Left arm push-up; QtL:
Quantitative Load; QIL: Qualitati-
ve Load; Pef: performance; dev.ori:
original deviation of data; dev.opt:
deviation of optimized data; D strain:
delay of strain; D resp: delay of res-
ponse.

push-up (46.9%) and for the left arm push-up

Table 2 summarizes the PerPot results for Su-
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Fig. 6. Quantitative (upper graphs) and qualitative (down graphs) load with performance of hinge push-up interaction by means of PerPot

metamodel
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Table 2. Summary of PerPot results of push-ups of Subject 2
Note. RP QtL — right push-up and
quantitative load; RP QIL — right RP QtL RP QIL LP QtL LP QIL HP QtL |HPQIL
push-up and qualitative load; LP | Mean Load 1.88 67.44 1.88 67.44 1.88 67.44
QtL — Left push-up and quantitative
load: LP QIL — Left push-up and qua- Mean Performance 2.31 2.31 2.24 2.24 1.42 1.42
litative load; HP QtL — hinge push-up | Delay of Strain 4 7 1.5 6.5 4.5 5.5
and quantitative load; HP QIL — Hin- Delay of Response 75 2 1 2 8.5 )

ge push-up and qualitative load.

bject 2. Similar relationships as in Subject 1 were
observed between time delays. In this case PerPot
also proposed a reduction in qualitative load in the
right arm (45.5%) and left arm (18%) push-ups.

Cross correlation analysis indicated similar
behaviour for Subject 1; positive but not signifi-
cant correlations was found only between perfor-
mance and qualitative load.

Jumps. Table 3 shows the mean quantitative
and qualitative load values and performance valu-
es for each sub-period in both subjects for jumping
tests. Performance had not changed significantly
in the 18 weeks of training despite the changes in
load in the different sub-periods.

Table 4 summarizes the results for both su-
bjects concerning interactions between load and
performance using the PerPot metamodel. No
significant result is obtained applying cross cor-
relation analysis.

DISCUSSION

Two subjects were studied following a single-
subject analysis design to compare the effectiveness
of differential training with traditional training
(Bates et al., 2004). This type of study, besides
offering complete information about the gymnasts’
responses, fits better with the principles of dynamic
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Subject 1 Table 3. Mean load for each sub-period and
. difference of performance between the first and
Periods Mean Qtl Mean QIL It-ft LT (s) the last jumping test for both subjects
TTa 2.114 26.8 0
DT 1184 45500 ~0.016 Note. Qtl — quantitative load; QIL — quali-
TTb 0.523 19.8 —-0.006 tative load; It-ft — result of performance of
Subject 2 initial test — result of performance of final
. test; L] — Leap jump; SJ — Straddle jump;
Periods Mean QtL | Mean QIL | It-ft LT (s) |It-ft SJ(s) |It-ft HSJ (s) HSJ — Half-turn straddle jump; TTa — first
TTa 2.69 30.4 -0.028 -0.027 0 period of traditional training; DT — period of
DT 1.310 69.250 ~0.030 ~0.090 ~0.040 diffe':r.ential tr'ai'ning; TTb — second period of
traditional training.
TTb 0.505 18.2 —0.026 —0.023 —0.006
Subject 1
Table 4. Summary of PerPot jumping results
LJ QtL LJ QIL for both subjects
Mean Load 1.26 28.3
Mean Performance 0.55 0.55
Delay of Strain 3 7.5
Delay of Response 6 2
Subject 2
Note. LJ QtL — Leap jump and quantitative
LIQtL |LJQIL |SJQtL |SJQIL |HSJQtL |HSJQIL [ load; LJ QIL — Leap jump and qualitative load;
Mean Load 1.47 44.58 1.47 44.58 1.47 44.58 SJ QtL — Straddle jump and quantitative load;
SJ QtL — Straddle jump and qualitative load;
Mean Performance |0.55 0.55 0.58 0.58 0.54 0.54 HSJ Qtl — Half turn straddle jump and quanti-
Delay of Strain 3 2.5 3 3 7 4 tative load; HSJ QIL — Half turn straddle jump
and qualitative load.
Delay of Response |6 5 6 6 2 7.5

systems theory than the classical experimental
models. The individual adaptive response to trai-
ning, the dependency on initial conditions and
the constant interaction of the gymnasts with the
environment are better respected in a single-subject
analysis design, rather than averaging data among
a sample (Stergiou, 2004) and misrepresenting
individual time series (Bouffard, 1993). Moreover,
we have replicated the study over two subjects,
observing surprising similarities in the behaviour of
both of them. This can establish greater validity and
generality for results, at least with a population of
similar characteristics to the two we have used.

According to the results, the second sub-pe-
riod, corresponding to the differential training,
shows greater improvements in performance eva-
luated by means of arm push-up tests in both
subjects. These results are especially notable in
Subject 1, who had worse results in the initi-
al tests. During this DT period, the quantitative
load, calculated by the equation quoted including
parameters of volume and intensity, decreased,
while qualitative load, expressed by the number
of different exercises, increased.

The high variability observed when comparing
the results of each test session during all the trai-
ning periods suggests the need to use periodic tests
and the analysis of time series instead of the classi-
cal comparison between initial and final tests.

Considering these results, we can conclude
that the differential training method produces
greater increases in performance than the classical
strength training method based on repetition of
the same movements. Similar results have been
found comparing the differential training and lear-
ning approach with traditional methods in groups
of subjects (Jaitner, Pfeiffer, 2003; Schonherr,
Schoéllhorn, 2003; Trockel, Schéllhorn, 2003).
However, these results do not take into account
the delayed effects of load on performance, the
duration of the different periods, and the natural
physiological adaptation processes of the body,
presenting delays in response.

The relationship between load and performance
using the same data is also analyzed by means of
the PerPot metamodel. PerPot detects a better rela-
tionship between quantitative load and performance
than between qualitative load and performance.
Overall, it considers that the quantitative load has
been adequate for both subjects. In contrast, it
considers that the amount of variations has been
excessive and proposes a reduction in the number
of variations to prevent overtraining. This response
is probably due to the great difference between the
numbers of variations proposed in the period of
differential training compared to the other two peri-
ods of traditional training (TTa: 27, DT: 150,25 and
TTb: 19, 2 weekly variations for Subject 1; TTa:
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25, DT: 122,75 and TThb: 21,4 weekly variations for
Subject 2). Although greater improvements have
been observed in the differential training period, the
PerPot indicates that a reduction in the load would
allow similar or greater results, preventing overtrai-
ning. Overtraining occurs when the capacity of the
subject to adapt is exceeded (McKenzie, 1999). For
this reason the PerPot detects that qualitative load
produces a delay of strain compared to the delay
of response. This result did not appear in other
studies using the PerPot, probably because load
was only evaluated quantitatively (Mester et al.,
2000). These results would suggest that an excess
of coordinative demands can bring the subject to a
state of overtraining.

The same data are also analyzed using cross
correlations. In this case, the increase in quantita-
tive load correlates negatively with the increase in
performance in the three push-up tests and in both
subjects. This analysis shows that the subjects’
performance increases more when the training
load decreases. In contrast, when load is evaluated
qualitatively there are positive correlations between
load and performance, showing that the increase in
variations increases performance. The first subject
shows positive correlations between qualitative
load and performance, with a delay of three weeks
in the right-arm push-up test and with any delay
for the other two arm push-up exercises. Subject
2 shows a similar behaviour as Subject 1, and,
despite the lower and non-significant correlations,
it is observed that the positive correlation only
appears when the load is considered qualitatively.
A conclusion is that both subjects respond better
to an increase in the variation of training stimulus
than to an increase in the number of repetitions. It
is important to point out that the load was the same
in both forms, the only difference was the way of
calculating it (quantitatively or qualitatively).

Regarding jumping tests, the performance of
both subjects has remained constant. In Subject 2,

a decrease in performance is even observed. This
result obscures any clear conclusion about the
comparison of both types of training or about the
type of load quantification that correlates better
with performance.

In beginners, four months of training are pos-
sibly enough to improve flight time significantly in
all types of jumps. However, experienced gymnasts
would probably need a different variable for mea-
suring performance. It is possible that the athletes
had already reached their limits, that the training
applied has not been adequate or that the variable
used for its evaluation (flight time) is not sensitive
enough.

CONCLUSION

Differential training has led to a greater increa-
se in performance in both subjects than traditional
training based on repetitions. The increase in load
quantified considering the number of variations cor-
relates positively with the increase in performance,
while the increase in load quantified through the
volume and intensity of the exercises correlates
negatively. It has also been observed that the dif-
ferent ways of quantifying load and the different
analysis tools can affect the results of the study.
The performance is rather variable over the whole
period, suggesting that time series analysis is more
useful than discrete tests. The number of variations
proposed in this study has probably been excessive
and same results could be reached by reducing the
number of exercises or combining traditional and
differential training during the second (DT) sub-pe-
riod of the study. The effectiveness of this combined
training should be further investigated; it would be
especially interesting to know when it is more bene-
ficial to apply each type of training. In this context,
it would be very helpful to identify a sensitive varia-
ble providing information on the state of the athlete
in relation to the stability of the process.
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SANTRAUKA

Treniruotés metody efektyvumui vertinti dazniausiai taikomi tiesinés ar kiekybinés analizés metodai, bet
jie daznai neleidzia atskleisti vertinamy treniruotés metody naudingumo ir tikslingumo, sprendziant treniruotés
vyksmo optimizavimo problemas. Sios studijos tikslas buvo tiesinés ir netiesinés analizés metodais palyginti
jégos ugdymo efektyvuma taikant tradicini jégos ugdymo cikla — parenkant tinkama pratimo kartojimy kieki
ir diferencijuoto jégos lavinimo metoda — didinant pratimo elementy sudétinguma.

Dvi moterys, Ispanijos nacionalinés aerobikos rinktinés narés, atliko suplanuotus tris treniruotés mezociklus
taikant Siuos metodus: TTa — penkiy savaiciy tradicini jégos lavinimo; DT — aStuoniy savaiciy diferencijuota
jégos lavinimo; TTb — penkiy savaiciy tradicinj jégos lavinimo. Per pratybas gimnasciy atliekamas krtivis buvo
kiekybiskai iSreiskiamas (kiekybinis krtivis) lygtimi, kartu jvertinant pratimy atlikimo trukme (t), atlikty seriju
skaiciy (N), kiekvienos serijos pratimy skaiciy (Rp) ir santykini intensyvuma. Atliktas ir kokybinis vertinimas
(kokybinis kriivis) nustatant skirtingy pratimy skaiciy. Gimnasciy specialusis darbingumas buvo vertinamas
atliekant Sesis testus, kuriuos sudaré trys skirtingi atsispaudimai. Kiekybinis ir kokybinis treniruotés kriiviai,
atsispaudimy ir 1ékimo fazés trukmé atlickant Suolius buvo registruojami kas savaite (visas 17 savaiciu). RySys tarp
ranky ir peciy lanko raumenimis atlikto treniruotés kriivio ir atsispaudimu, tarp atlikto kojy raumenims treniruotés
kriivio ir Suoliy buvo tiriamas naudojant netiesini metamodeli (PerPot) ir Kros-koreliacinés analizés metoda.

Atsispaudimy jverciai parodé, kad kokybinis treniruotés kriivio didinimas reik§mingiau koreliavo su
specialiojo darbingumo padidéjimu nei kiekybiskai iSreikStas padidéjimas. Vadinasi, tirty asmeny jégos
rodiklius daugiau veikia atliekamy pratimy ivairové negu pratimo kartojimy kiekio didéjimas. PerPot rodo,
kad tikslinga sumazinti atliekamuy pratimy kieki diferencijuoto jégos ugdymo mezociklu. Tyrimo metu
reikSmingai nepasikeité abiejy tiriamuyjy Soklumas, ir tai gali reiksti, kad Sie keturi ménesiai buvo per trumpas
laikas arba kad taikyti treniruotés metodai nebuvo tinkamiausi.

Galima daryti iSvadas: 1) taikant diferencijuoto jégos ugdymo metoda labiau pageréja specialusis
darbingumas nei taikant tradicinj jégos ugdymo metoda; 2) to paties rezultato galima pasiekti sumazinant
atliekamy pratimy kiekij arba derinant abu metodus.

RaktaZodziai: netiesiniai metamodeliai, kiekybinis krtvis, darbingumas.
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