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ABSTRACT 

Background. Execution of fitness testing in physical education classes is influenced by students’ motivation. Therefore, 

addressing new testing approaches seems necessary to more accurately measure student performance. Objectives. This study 

presents changes in fitness performance after applying a physical fitness tests battery (without external stimuli - WS) and 

with external stimuli (verbal encouragement - VE, performance feedback and goal-oriented) for university students. 

Methods. The participants (432, BMI 24.72 ± 5.97, age 19.1 ± 2.1) were divided into non-physically active (NAS) and 

physically active students (PAS). They underwent a battery of fitness tests with and WS. Results. The results showed that 

NAS improved power in bench press (21.3W, 5.15%, P = 0.021) after performance feedback compared to attempts (WS). In 

10m sprint, PAS decreased the time after a combination of VE and goal-oriented stimuli (COM) compared to WS (0.029s, 

1.5%, P = 0.000) and in the 30m sprint (0.079s, 1.65%, P = 0.006) and after COM compared to VE in the 10m sprint test 

(0.024s, 1.24%, P = 0.001) and in the 30m sprint (0,089s, 1.86%, P = 0.000). NAS decreased the time after COM compared 

to VE in the 30m sprint test (0.053s, 1.06%, P = 0.006). NAS and PAS also improved in height after VE compared to WS in 

the height jump test (1.53cm, 6.39%, P = 0.000 resp. 1.24cm, 4.85%, P = 0.000), after COM compared to WS (2.11cm, 

8.81%, P = 0.000 resp. 1.83cm, 7.16%, P = 0.000) and after COM compared to VE (0.58cm, 2.28%, P=0.013 and 0.59cm, 

2.2%, P = 0.002). Conclusion. These findings indicate that giving external stimuli is more effective for testing explosive 

strength, acceleration, and speed than WS and that PAS achieved better improvements in fitness tests after applying COM 

and NAS improved mainly after just one external stimulus. 
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INTRODUCTION 
Many researchers in the field of Physical 

Education (PE) look for the best methods and 

resources to motivate students to achieve their 

best results. Many of them publish different topics 

about the importance of motivation in PE and how 

to motivate students to achieve higher 

performance and better results. PE teachers have 

a limited amount of time with students during the 

week and for this reason they have to be very 

purposeful in using appropriate teaching and 

learning methods during class time with an aim to 

enhance student motivation and performance.  

Motivation is the reason for people's actions, 

desires, and needs (1). Egli et al. (2) obtained data 

that male students are more motivated by a need 

for power, competition and challenge and for 

these reasons we should try to build this kind of 

environment during the class. The findings also 

suggest that if the goal of teaching is to increase 

enjoyment, ability, and effort of students to 

pursue their fitness goals, then teachers must 

consider the types of communicative messages 

that students are motivated by and respond to 

positively (3). 
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Motivation greatly influences an individual’s 

performance in situations where one is physically 

capable of performing the task but is uncertain 

about his capabilities. In general terms, 

motivation refers to the intensity and direction of 

behavior (4). Part of the physical education 

classes is physical fitness testing. Goudas (5) 

concluded that reactions to fitness testing 

depending on a student’s personal goal profile, 

performance, and perceived success.  It can cause 

student embarrassment and anxiety but some 

strategies can be developed that can provide 

students with positive feedback, encourage 

students to set fitness goals and thus motivate 

students to exert maximal effort and achieve 

maximal results (6). 

Motivation climate, or positive social 

environment may influence and modulate 

motivation of individuals involved in sports. 

Experience has shown that conventional 

encouragement and feedback during the test may 

affect its outcome (7). One strategy to motivate 

students is to add some external stimuli during 

execution of fitness tests, which can improve 

student motivation to achieve maximum 

performance.  Movement itself is a pattern of 

responses to recognized stimuli. The stimuli 

(perceived) may be visual, kinesthetic, auditory or 

other sense stimuli, or a combination of the 

stimuli of several senses (8). Applied behavior 

analysis has begun to emphasize the importance 

of stimuli in controlling human behavior (9). The 

importance of external stimuli on people’s 

feelings shows study (10), where college students 

increase overall enjoyment and mood during 

exercise after using external stimuli (audio-

visual) compared to exercising without stimuli 

during treadmill walking. Argus et al. (11) stated 

that psychological interventions may have greater 

potential to affect performance in untrained or 

novice athletes. 

Within the realm of physical activity settings, 

a growing body of research has provided evidence 

for the influential role of positive feedback on 

perceptions of competence and intrinsic 

motivation (12, 13). Badami et al. (14) 

distinguished two different types of feedback 

used while teaching and coaching: intrinsic 

feedback (response-produced feedback that is 

available to learners from their sensory system 

both during and as a consequence of the 

performance) and augmented feedback 

(information received from an external source 

that supplements the learner’s own sensory 

information, intrinsic feedback). These two types 

of feedback, when used together, help students 

and athletes thrive and improve their performance 

(15). Moreover, the type of feedback provided 

during or between a series of tests can affect 

results (16). The feedback teachers and coaches 

provide to students and athletes influence their 

achievement in physical education and sports 

settings. Practitioners can use feedback when 

teaching proper movements or skills or as a 

motivation tool and it allows students and athletes 

to get information about their performance or 

increase their motivation. Feedback can be used 

to correct mistakes and affect one’s motivation 

levels. Feedback used while teaching and 

coaching may be delivered verbally, visually, or 

through written form, and does not always need 

to be highly detailed in order to improve student 

and athlete motivation (17, 18). The link between 

feedback received from PE teachers and students’ 

perceived competence has been confirmed also in 

correlational studies. Koka and Hein (19) found 

that perceived positive teacher feedback predicted 

students’ perceptions of competence and intrinsic 

motivation.  

The other simple motivation stimulus which 

could be used during physical education classes is 

verbal encouragement (VE). It is generally 

accepted that VE can increase students academic 

performance (20).  It is also very often used to 

motivate athletes to keep or increase effort during 

exercise or testing (16) and is recommended in 

several exercise testing guidelines (21-23) as 

positive stimuli for performance, physiological 

responses, enjoyment and positive mood (24). 

The positive effect of verbal encouragement was 

mostly recorded during endurance tests on 

athletes (24, 25) and students (26, 27) in maximal 

oxygen uptake, distances covered and final heart 

rate. In studies (28, 29) VE lead to increase in 

force production and electromyographic 

activation during exercise. In another study Lee 

(30) stated, that VE seems to be effective in 

maintaining central activation during the strength 

exercise. Further study confirmed these positive 

effects in strength performance regarding 

encouragement volume and word choice (31). 

Challenging situation with specific goal is 

another factor in motivation, which could 

enhance performance. Verheijen (32) stated that 

football players, which executed 10m sprints in 

football situation compared to one or two players 
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sprinting in isolation achieved significantly better 

results. Further study (33) showed that reaction 

time is better when the Agility Test is performed 

in simulated competitive than noncompetitive 

conditions or that runners cover longer distances 

during VO2max test in competitive conditions 

(34). 

Only a very limited number of studies has 

investigated the influence of these external 

stimuli on performance during maximal exercise 

testing (25) and most of them just on effect of 

verbal encouragement in endurance or strength 

exercises. Moreover, this study investigated their 

effects on 432 physically active and non-active 

students. Therefore, the purposes of this paper are 

to discuss the importance of using goal-oriented 

feedback and verbal encouragement as the stimuli 

with active and non-active students to help 

motivate them to a higher level of performance 

and to show how practitioners may use these 

stimuli to better influence student’s motivation 

and results during physical education classes. 

This project aims to determine different and more 

affective variables (feedback, verbal 

encouragement, goal-oriented stimuli settings) 

and examine affective responses to exercise 

behavior as a predictor of motivation for 

achieving greater results and performance during 

fitness testing on explosive strength and speed 

abilities. It was hypothesized that using selected 

external stimuli (performance feedback, verbal 

encouragement and goal-oriented stimuli) will 

have a greater impact than not using external 

stimuli on students’ (PAS and NAS) fitness 

performance. Furthermore, a combination of 

external stimuli (verbal + non-verbal) will have a 

greater impact on PAS and NAS fitness 

performance than if only one external stimulus 

were used.  

The innovative aspect of this study is that the 

fitness testing with different stimuli is done on a 

homogenous groups of STEAM University 

students (physically active and non-active). 

Physical education is not primary subject for 

students from STEAM University and, for this 

reason, it is much more difficult for lectures to 

motivate students to be physical active and exert 

maximal effort during physical fitness tests. 

Verbal encouragement from the teacher or other 

external stimuli can lead to different responses 

from active and non-active students compared to 

simple execution of exercise without any external 

stimuli. The type and nature of the exercise could 

be the second factor in determining when certain 

external stimuli are more effective, ineffective or 

counterproductive. The results of the study can 

help physical education teachers understand the 

effectiveness of selected stimuli in motivating 

physically active and non-active STEAM 

students to achieve better results in selected 

fitness tests.  

MATERIALS AND METHODS 
Participants. The study was a double blind 

group – time parallel experimental research with 

the dependent physical ability variables. The 

independent variables were the stimuli in all of 

the fitness tests. Participants of this research were 

432 male students from King Fahd University of 

Petroleum & Minerals (KFUPM) who fully 

completed all measuring activities. Based on the 

formal standardized questionnaire students were 

divided into two groups (after the testing): 

physically active students and non-active 

students. PAS stated in the questionnaire that they 

are physically active at least three or more times 

per week minimum for 30 minutes over the last 5 

years. A total of 254 PAS with average body mass 

index (BMI) 24.9 ± 5.57 and calendar age 19.2 ± 

0.9 were recorded. In the NAS group, there were 

178 students (BMI 24.5, age 19.0 ± 1.1). 

Selection Criteria. The participants were 

chosen by convenience sampling. All of them 

were being a member of the university, age range 

between 18 and 20 years. The medical history was 

taken to deselect unhealthy, injured or students 

with mental diseases from the testing.  

Data Collection. Data was obtained by 

questionnaire and measurement–testing methods. 

At the beginning of the study each student had to 

fill out a questionnaire. The questionnaire was 

supposed to get basic demographic information 

about students: their name, age, body mass index 

and information how many times they were on 

average physically active at least 30 min per week 

in the last five years. If the amount of average 

physical activity per week was 3 and higher, then 

the students were classified as physically active 

students but if the amount of physical activity was 

two times or less, then they were classified as 

non-physically active students. 

Three different fitness tests (FT) were chosen 

based on different physical abilities (explosive 

strength upper and lower body, speed and 

acceleration). Factors considered were their 

measure, their practicality, complexity and 

maximum intensity and concentration required 
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for their execution. The tests were selected from 

published literature (35, 36) and were considered 

commonly used in sport. 

• Bench press 

• 10 and 30m sprint test 

• High jump with FiTRO JUMPER 

Testing Procedure. All students were asked 

to not be physically active 48 hours before testing 

and were informed about the procedure and main 

purpose of each test. Students were told about all 

tests, their variations and physical abilities, which 

they measure before the measurement but they 

were not informed about the specific aims or 

hypotheses of the study until end of the project. 

They were instructed to put their maximal effort 

in each repetition.  They underwent four weeks of 

measurement of their physical abilities under 

different stimuli in counterbalancing conditions. 

All testing procedures were done by the same 

examiner (principal investigator) for better 

reliability of results and for same volume and 

frequency of verbal encouragement or feedback 

during testing. Students were advised not to eat at 

least 3 hours and not to exercise at least 2 days 

before the testing. These FT were applied with 

and without external stimuli. All students had 

three attempts at each FT. The first attempt was 

without the external stimuli and the second and 

the third were with additional external stimuli. 

The order of execution of FT with external stimuli 

was regularly changed (counterbalancing) during 

the measurement but cases of FT without stimuli 

way of testing were always the student’s first 

attempt. The testing was always in the same time 

for each participant in the morning hours and each 

student got same instructions regarding how to 

perform the tests. The procedures followed were 

in accordance with the ethical standards on 

human experimentation stated in compliance with 

the 1964 Helsinki Declaration and its later 

amendments. 

The following three kind of stimuli were 

applied:  

• No external stimulus applied 

• Verbal encouragement (VE) or  verbal 

feedback about their previous performance 

• Based on a combination of reaching a certain 

goal-oriented aim together with verbal 

encouragement or VE with verbal feedback 

about their performance 

Each student completed five days of 

measurements in three weeks. The testing of one 

ability was measured within two days and there 

were four days off (Wednesday - Monday) 

between the testing of one ability. Only the testing 

of lower body explosiveness was done in one day.  

The FT was in this order: 

1. Explosive strength of upper body (Bench 

press) 

2. Acceleration and speed (10 and 30m 

sprints) 

3. Explosive strength of lower body (High 

jump) 

Characteristics and of selected tests:  

Bench – press. The bench press is a common 

exercise for developing upper body strength.  

On the first day of measurement students 

warmed up with ten push-ups and 4-6 repetitions 

with an empty barbell (16-20kg). The instructor 

observed and corrected the proper execution of 

this exercise during warm up with each student 

and then the diagnostic series for assessing one-

repetition maximum (1RM) followed. Based on 

the results 55-65% from 1RM was calculated for 

each student. On the second day of testing, 

students used the same warm-up as on the first 

day plus one repetition of their calculated weight 

with maximum acceleration in concentric phase. 

Then the testing (with their 55-65% from 1RM) 

of maximal power (W) was applied. Thereafter, 

participants were familiarized with the test 

procedures. Each student had three attempts with 

one repetition. The rest between each repetition 

was 20 – 30s. Their task was to produce 

maximum acceleration during the concentric 

phase in each repetition on the different stimuli. 

The selected stimuli were: 

1. Students performed the exercise without 

external stimuli.  

2. Verbal feedback was given to students 

about their performance maximal power (result 

from the previous repetition) directly after their 

previous attempt by the examiner.  

3. Verbal feedback was given to students 

about their performance maximal power (result 

from the previous repetition) directly after their 

previous attempt and verbal encouragement by 

the examiner (“faster - go”) during their attempt.  

For assessing the strength abilities parameters 

(determining maximal power) a monitoring 

device, namely FITROdyne (FiTRONiC, 

Bratislava, SVK) was used. This machine can 

measure the vertical speed and length of motion, 

particularly in strength exercises. This is due to a 

sensor which is stretched with an ox of 

dumbbells. On the basis of weight and 
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acceleration, the system can calculate force, 

power and position (37).  

10m and 30m Sprint Test. The main aim of 

this test is to determine acceleration and speed. 

Both days of measurement started with warming 

up which contained athletic running drills, 

dynamic stretching and one full sprint of 15 

meters and then students sprinted two times 30m 

distance with the task to run as fast as possible 

with the different stimuli. All students started 

from standing position with one foot forward and 

1m behind the start line. Participants were not 

provided a “go or start” command, they were 

running at their own discretion.  All the runs were 

performed on the running track. The rest ratio 

between sprints was 1:15 – 1:20. Times on the 10 

and 30m distances were measured. 

The selected stimuli were: 

1. Students ran alone without any external 

stimuli. 

2. Students ran alone with verbal 

encouragement from examiner (“faster – go – go 

– go”) during the sprint. 

3. Students made pairs (sprint with partner), 

when one of them was the hunter and the second 

the rabbit. The rabbit started about 3 meter in 

front of the hunter. the task of the hunter was to 

finish the 30m distance before the rabbit. The race 

started on the acceleration of the hunter. After the 

race, both students changed their roles. The 

hunter’s time was measured with verbal 

encouragement from an examiner during the 

sprint. 

For assessing the speed of students, FITRO 

Gates photocell device (FITRONIC, Bratislava, 

SVK) was used for the distances 10 and 30m.  

High jump with FiTRO JUMPER. The high 

jump test measures explosive strength of the 

lower body. Students underwent general warm up 

with jogging, squats and calf jumps and at the end 

performed four-practice attempts of high jump 

without supporting arm swing for each jump. 

Thereafter, participants were familiarized with 

the test procedures. The main test contained three 

high jumps with the hands placed on the hips and 

without bending their knees. Students began from 

an upright standing position. Participants were 

instructed to start the jump (on their own signal) 

with a downward movement, which was 

immediately followed by a concentric upward 

movement, resulting in a maximal vertical jump 

(38). All of the students performed all jumps 

barefoot. The height of the football ball was 

individually adjusted approximately 5 cm above 

the apex the head reached during familiarisation 

trials. The task was to jump as high as possible 

and stay on the mattress as short a time as 

possible. Quality of the jump technique was 

controlled through visual on-site inspection of the 

experimenter. The most powerful jump of the 

three was recorded. The rest between the sets of 

three jumps was 40-60s. 

The selected stimuli were: 

1. High jump without any external stimuli. 

2. High jump with a verbal encouragement 

from examiner (“higher”) during the attempt. 

3. High jump with an aim to touch a ball 

(hanging above the student) with the forehead and 

with verbal encouragement from an examiner 

during the jump.  

The power that was produced during jumps 

was measured with the FiTRO Jumper device 

(FITRONIC, Bratislava, SVK). The Jumper 

consists of a special contact switch mattress 

connected by a special interface to a computer 

(39). The system measures contact and flight 

times (with an accuracy of 1 ms) during serial 

jumps and calculates basic biomechanical 

parameters. The reliability of the test has been 

proven to be sufficient enough (40) to be applied 

to functional diagnostics of athletes (41). 

Data Analysis. Data analysis were performed 

by using the statistical program IBM SPSS 

Statistics 21 (IBM Corporation, Armonk, NY, 

USA). The mean and standard deviation (SD) were 

used for presenting results of measurements. The 

Kolmogorov Smirnov test for normality was used 

on all variables. Data showed a normal 

distribution. A repeated measures one-way Anova 

was employed with Bonferroni Post Hoc test for 

finding differences between physical fitness 

variables fitness tests with or without external 

stimuli. All data met the assumptions of within-

subjects ANOVA. The level of significance was 

set at p≤0.05 and statistically significant 

differences were marked with a symbol (*). 

RESULTS 
The results from the Bench Press exercise 

show that NAS improved in mean power by about 

21.3W (5.15%, P = 0.021) in their second 

stimulus (feedback about their power 

performance) compared to the first stimulus 

(without stimulus). PAS did not improve 

statistically during the Bench Press measurements 

(Figure 1). 
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Figure 1. The Mean Power (W) Produced During Bench Press at Different Stimuli (*P ≤ 0.05). 

 

 

 
Figure 2. The Mean Time (s) Produced During 10m Sprint at Different Stimuli (**P ≤ 0.01, ***P≤ 0.001).  

 

 

In the 10m sprint test the PAS decreased the 

mean time during the third stimulus (running in 

pairs + VE) compared to the first stimulus 

(without feedback) by about 0.029s (1.5%, P = 

0.000) and the second stimulus (verbal 

encouragement) by about 0.024s (1.24%, P = 

0.001). NAS showed no change statistically 

during the 10m sprint measurements (Figure 2). 

The 30m sprint test showed similar results (Figure 

3) as the 10m sprint when the NAS and PAS 

decreased the time in the third stimulus compared 

to the second stimulus by about 0.053s (1.06%, P 

= 0.006) and 0,089s (1.86%, P = 0.000). 

Moreover, PAS also decreased the time in the 

third stimulus compared to the first by about 

0.079s (1.65%, P = 0.006). 
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Figure 3. The Mean Time (s) Produced During 30m Sprint at Different Stimuli (**P ≤ 0.01, ***P≤ 0.001).  

 

 

 
Figure 4. The Mean High (cm) Produced During High Jump at Different Stimuli (**P ≤ 0.01, ***P≤ 0.001). 

 

 

The high jump test (Figure 4) recorded 

significant differences in height (cm) between 

all stimuli in each group of students (NAS, 

PAS). The third stimulus (reach the subject + 

VE) was the most effective compared to the 

second stimulus (VE) and first stimulus (no 

feedback). Students (NAS, PAS) improved 

after the second stimulus compared to the first 

stimulus by about 1.53cm (6.39%, P = 0.000) 

and 1.24cm (4.85%, P = 0.000). Improvements 

were also recorded after the third compared to 

the first stimulus by about 2.11cm (8.81%, P = 

0.000) and 1.83cm (7.16%, P = 0.000) 

respectively. The next enhanced performance 

was seen comparing the third compared to the 

second stimulus (0.58cm, 2.28%, P = 0.013 and 

0.59cm, 2.2%, P = 0.002).  

 

DISCUSSION 
The study results support the hypothesis that 

external stimuli have a greater impact on the 

results from fitness tests than without external 

stimuli in all selected tests and in both groups 

(NAS, PAS). Both of the groups improved 

significantly after receiving external stimuli in 

High Jump. The PAS also improved in 10 and 

30m sprint tests, but in the bench press test a 

significant change was recorded only in the non-

active group. This could have happened because 

of the limited experience of students executing 
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this kind of exercise with external load (barbell, 

weights), so the stimuli was not strong enough to 

improve their motivation and therefore 

performance. The other fitness tests in this study 

were closer to basic movements like running and 

jumping, so for this reason the external stimuli 

could better enhance their performance. No 

positive significance difference was recorded in 

the execution of the selected fitness tests without 

external stimuli. A combination of external 

stimuli led to greater statistical significant 

changes than if just one external stimulus were 

used. This hypothesis was confirmed in the high 

jump and the 10 and 30m sprint tests in PAS. On 

the other hand, in the exercise bench press and 

10m sprint students NAS improved significantly 

more after just one external stimulus 

(performance feedback respective verbal 

encouragement).  

In similar studies (24, 42) minimal differences 

in strength testing were recorded after applying 

verbal encouragement, but those worked mostly 

with athletes. They assumed that maximal 

strength performance might not be sensitive 

enough to external verbal stimulation. Silva (43), 

found out that the verbal and visual stimuli alone 

were more effective in controlling the 

coactivation of the muscles during isometric 

contraction extension without changing the 

muscle strength. On the other hand, Lee (30) 

found that beginner athletes show greater changes 

in strength (4.7%). This corresponds to the results 

of NAS in this study.  

Findings from the 10 and 30m sprint tests 

show that combination of external stimuli lead to 

greater improvement of performance than verbal 

encouragement or performance without stimuli 

which shows its importance for students’ 

competitive environment. Verheijen (32) noticed 

differences for three age groups (U15, U17, U19) 

of football players performing 10m sprint test in 

non-competitive (1 player), competitive 

conditions (2 players) and in specific football 

competitive situation (with ball). The second 

group improved compared to first group by about 

2.5%. The third group showed even more 

difference: (6.5%) compared to first group. Also 

in another study (44) undergraduate college 

students doing a 20 m sprint achieved 

significantly better results than the control group 

(3.2%). Edwards (45) in his study used verbal 

feedback in sprint (2 × 30 s Wingate) cycling 

tasks on untrained, recreationally active 

participants and found a statistically significant 

difference between groups with and without VE. 

This does not correspond with our results, which 

may indicate that verbal encouragement does not 

have any significant positive effect on the 

student’s performance in both groups. On the 

other hand, the great statistically significant 

change was achieved for 10 and 30m sprints in 

PAS and the 30m sprint of NAS after applying 

verbal + goal-oriented stimuli. This could have 

happened because of the realistic execution of this 

exercise having a clear achievable aim.  

In the high jump test the biggest statistical 

significant differences between stimuli were seen. 

The results show significant improvement of 

students (NAS and PAS) after applying external 

stimuli compared to without stimuli. The 

significant changes were even between the verbal 

encouragement and goal-oriented stimulus 

together with verbal encouragement. This visible 

and achievable aim (ball) could have maximized 

the potential of students to achieve maximal 

performance and motivation. Vasconcelos (46) 

applied VE during vertical jump test on U17 

futsal athletes. The main findings was that players 

improved in squat jump about 9.2% and in 

countermovement jump about 4.8%. Also in the 

study (47) where recreationally trained male 

subjects were focusing on the target further from 

their body during standing long jump achieved 

significantly better results than group without 

stimuli. This is a very similar result to our study. 

Keller (48), found out that augmented feedback 

(the jump height was visually displayed directly 

after landing) was even more effective than the 

high jump with an aim touching a ball together 

with VE about 2.6%. 

The main finding of this study was that the 

presence of external stimuli or a combination 

thereof lead to increasing performance compared 

to execution without external stimuli during 

selected fitness tests in both groups. It has to be 

mentioned that short duration, explosive and 

intensive exercises have smaller chance and space 

(ceiling effect) for improvement and positive 

responses compare to endurance exercises. 

Applying selected external stimuli shows greater 

results and we can confirm that both groups 

positively react to external stimuli during the high 

jump and 30m sprint. NAS group statistically 

reacted better on one stimulus (performance 

feedback respective VE) in Bench Press and 30m 

sprint when PAS saw significantly better results 
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after applying combination of external stimuli. It 

is just questionable which and how many of them 

would be still beneficial for improving 

performance. This difference between the groups 

needs deeper investigation in future studies. 

Testing explosive strength and speed abilities 

under simulated condition with external stimuli 

could represent a new approach in functional 

diagnostic measurement of PAS or NAS in 

physical education and sports. Although there are 

many different kinds of variation of fitness tests, 

most of them do not involve reactions to external 

stimuli as the motivation factor, which can 

influence the final performance. Therefore, testing 

and training conditions should contain these 

stimuli for appropriate assessment of fitness 

abilities, but could also be used during a variety of 

exercises in physical education classes. 

Challenging, competitive and motivation 

environment during testing or exercising may also 

help to increase motivation, focus, effort and 

enjoyment during different exercise and tasks (49). 

The main limitation of the study was that 

students always started testing without external 

stimuli and for better interpretations of results all 

testing should be done in a counterbalancing 

manner. Secondly, some factors could have 

influenced the results of the study like the outdoor 

environment during the testing, mental fatigue 

from previous classes and the number of sleep 

hours. Standard operating procedures for verbal 

encouragement were set up based on the words 

but not up to the frequency or number of 

repetitions. This should be unified during testing. 

 In future studies, it would be interesting to 

separate goal-oriented stimulus from verbal 

encouragement, which would show the effect of 

this stimulus and not its combination. 

Furthermore, applying these external stimuli to 

specific skills tests in different sport situations 

could examine the effect of combining three or 

more stimuli on athletes or compare the effect of 

different external stimuli on performance. 

CONCLUSION 
These findings demonstrate the positive effect of 

using selected external stimuli compared to not 

using these external stimuli on the physical fitness 

of non-physically and physically active male 

students during fitness testing. However, one 

stimulus (performance feedback, verbal 

encouragement) had a bigger impact on NAS and 

the combination of external stimuli a bigger effect 

on PAS. Specific, challenging, competitive 

environments could positively change results in 

fitness tests. Goal-oriented stimuli, which are set up 

in a realistic, challenging and enjoyable scenario are 

appreciated by students and lead to greater 

motivation during physical activity. Verbal 

encouragement or performance feedback are 

effective in particular situations, and also only with 

particular students. Thus, it is very important for the 

teacher to recognize in which scenario and on which 

students he will use this kind of stimulus.  The 

external stimuli mentioned in this study could be 

used during testing or exercise for better motivation, 

increased performance and activation for specific 

task PAS and NAS, and could be also a useful tool 

for teachers during physical education classes. 

APPLICABLE REMARKS 

• The findings reported in this study suggest the 

use of selected external stimuli during fitness 

testing for a more objective measurement of 

student performance and thus their motivation.  

• The practitioner should build an environment 

in which subjects will be able to achieve their 

maximal performance.  

• For NAS it is advisable to use verbal 

encouragement or performance feedback, and 

for PAS, a combination of external stimuli for 

selected fitness tests of explosive strength and 

speed abilities. 
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