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Introduction: This study investigates the effects of teacher verbal encouragement
(VE) on strength, endurance, and psychophysiological responses, aiming to
enhance teaching strategies in sports science education.
Methods: Forty-eight sports science students, aged 21.3 ± 0.5 years, participated
in this study. The sample was randomly divided into two groups, and a
counterbalancing procedure was implemented. Participants completed
strength and endurance testing sessions under normal conditions in the first
week and repeated similar sessions in the second week with teacher VE.
Strength was assessed using the 1RM bench press, squat, and deadlift tests,
while endurance was evaluated through 8-minute time trials (8MTT: burpees,
box jumps, hand-release push-ups, and sit-ups). Perceived exertion and
physical activity enjoyment were investigated using self-reporting instruments.
Results: The key findings showed that participants lifted greater weights in the
1RM bench press (p < 0.01; r= 0.45, medium to large effect), squat (p < 0.001;
Hedges’ g= 1.36, large effect), and deadlift tests (p < 0.001; r=0.79, large
effect) and completed a greater number of repetitions in the 8MTT (p < 0.001;
r=0.87, large effect) under VE. Perceived exertion was found to be lower under
normal conditions (p < 0.05; r=0.29, small effect), yet physical activity
enjoyment significantly increased under VE (p < 0.05; r=0.81, large effect).
Discussion: In conclusion, implementing teacher VE in sports science education
can contribute to improved strength and endurance training outcomes and
student psychophysiological response.

KEYWORDS
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1 Introduction

Extensive research has been conducted on the effects of verbal encouragement (VE) on

sports performance (1–3) and motor learning in physical education (PE) (4, 5). A multitude
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of studies have investigated the influence of VE on various facets,

encompassing physiological parameters (6), psycho-physiological

responses (7, 8), and motor performance (9). The scientific

literature consistently affirms that VE is a highly effective method

for boosting motor and physical performance (10).

In a study by Andreacci et al. (11), it was observed that

consistent and repeated VE during a treadmill test (specifically,

every 20 s and 60 s) resulted in significantly higher levels of

maximum effort compared to scenarios where no VE is provided

or when it is given infrequently (e.g., every 180 s). Furthermore,

the findings from the study conducted by Amagliani et al. (12)

suggest that, regardless of their training background, college-aged

women generated the highest level of force during a maximal

voluntary isometric contraction when both verbal and visual

encouragement were provided. Their results highlight the

importance of incorporating both VE and visual feedback as key

factors in eliciting peak force production (12). More interestingly,

the findings of Innes et al. (13) emphasize the importance of

incorporating supportive peer environments and VE strategies in

promoting positive self-efficacy beliefs and enhancing performance

outcomes in school-aged children. More interestingly, Hammami

et al. (14) conducted a comprehensive study focusing on the

advantageous effects of combining VE with favorite music as a

means to enhance conditioning training. The incorporation of VE,

delivered through motivating words and cues, alongside the

accompaniment of the music preferred by the 17-year-old

participating basketballers, proved to be a powerful strategy in

boosting performance in the repeated change-of-direction test (14).

The impact of VE extends beyond the individual athlete to

team dynamics (15–17). Effective communication through

positive VE fosters a supportive team environment, enhancing

collaboration, cohesion, and overall team performance (15).

Coaches and teammates who provide constructive and

motivating feedback can inspire and uplift athletes, creating a

culture of encouragement and continuous improvement (8, 15).

The literature surrounding VE and its effects on sports

performance is extensive and encompasses various sporting

disciplines. Researchers have consistently investigated the role of

VE as a motivational pedagogical tool to enhance athlete and

student performance in various sports such as soccer (2, 7, 8, 17),

basketball (14), handball (16), swimming (3), recreational youth

sports (18), and running events (1). Muscular strength assumes a

substantial role in sports performance, and previous studies have

substantiated its susceptibility to various factors, including VE

(12, 19). This latter serves as a widely employed motivational tool,

particularly in high-intensity exercise scenarios (6, 19). In a

investigation by Engel et al. (19), beneficial effects were observed

in functional strength tests, particularly at high intensity levels.

The study explored the positive impact of VE on both strength

and endurance among experienced High-Intensity Functional

Training (HIFT) athletes. The authors also investigated whether

the VE provided by coaches influenced the reliability of the tests.

Their findings demonstrated constructive effects on specific

strength and endurance within the HIFT context, alongside

improvements in the reliability measures during the testing

process. Similarly, a study conducted by Belkhiria et al. (20)
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examined the effects of VE on isometric strength and

electromyographic parameters. This investigation involved 23

subjects performing a grasping task, and the results substantiated

the significant influence of VE on isometric strength exercises.

Studies have also revealed that VE has a positive influence on

athletes’ psychological state, boosting their self-confidence,

motivation, and focus during training and competitions (5, 7, 8).

Reportedly, athletes who receive consistent and specific VE from

coaches and teammates tend to exhibit higher levels of effort,

persistence, and determination, leading to improved performance

outcomes (13, 15). Moreover, the use of VE has been shown to

positively impact physiological responses during exercise. When

athletes receive encouraging words, their perception of effort may

decrease, allowing them to push themselves further and achieve

higher levels of performance (8). This can be particularly

beneficial in high-intensity activities where fatigue and mental

barriers often play a significant role (14, 21). It is worth noting

that the effectiveness of VE may vary depending on individual

athletes’ personalities, preferences, and the specific sport or

activity (22). Some athletes may respond more positively to

direct, authoritative encouragement, while others may thrive with

more nuanced, emotionally supportive approaches (23, 24).

Consistently, research reveals the profound impact that VE wields

as a powerful pedagogical tool in different educational contexts.

Tuckman and Sexton (25) shed light on its vital role in nurturing

the fragile self-esteem of students, fortifying their confidence, and

fostering academic achievement. More interestingly, Brown and

Howard (26) found that using verbal encouragement, especially

through a Socially Interactive Robotic Tutor (SIRT), boosts student

engagement during math learning. Results from 44 students

showed verbal cues significantly increased engagement compared to

non-interactive methods, regardless of age or math level. The study

of Guéguen et al. (27) also found that VE significantly improved

children’s performance across tasks, with 77% of 3–5-year-olds and

82% of 8–9 year-olds succeeding when given VE, compared to

lower success rates in control conditions. This underscores the

importance of utilizing VE in teaching practices.

Given the undeniable significance of understanding how VE

impacts crucial physical parameters such as strength and

endurance, as well as its potential as a pedagogical tool in

educational contexts, further research on its impact within sports

science education remains of utmost importance. Consequently,

the present study investigates the effects of VE by conducting

rigorous investigations into strength and endurance testing within

authentic sports science education environments. In addition, the

study aims to explore the intricate interplay of psychophysiological

and physiological responses that accompany VE. By unraveling

these intricacies, this research seeks to contribute valuable insights

that can inform and enhance teaching strategies in sports science

programs, optimize athletic training programs, and ultimately

elevate sports performance to new heights. The rationale for this

study stems from the need to investigate the effects of VE

specifically within the context of sports science education. While

previous research has examined the impact of VE on professional

athletes across various age groups, or on physical education

students at lower educational levels such as primary, middle, and
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secondary school, there is a gap in understanding its effects on sports

science students. We hypothesized that the provision of consistent and

repeated VE by the teacher during strength and endurance tests would

result in significant improvements in performance, perceived exertion,

and psychological responses in sports science students.
2 Materials and methods

2.1 Participants

A total of 48 final-year undergraduate sports science students

from the High Institute of Sport and Physical Education of Kef

(Kef, Tunisia), comprising 24 males and 24 females, with an

average age of 21.3 ± 0.5 years, willingly volunteered to take part

in this study. By including an equal number of males and females,

we aimed to minimize the potential confounding effects of gender,

allowing for a more accurate assessment of the variables under

investigation. The male participants had an average body mass of

70.2 ± 9.3 kg, a body height of 175.1 ± 10.2 cm, and a body mass

index (BMI) of 22.7 ± 2.6 kg/m2. On the other hand, the female

participants had an average body mass of 60.5 ± 8.4 kg, a body

height of 165.3 ± 8.7 cm, and a BMI of 21.3 ± 1.9 kg/m2.

In order to calculate the optimal sample size for our study, we used

theGPower 3.1 software (28).With a significance level (α) set at 0.05 and

a medium effect size (Cohen’s d) of 0.5, our calculations indicated that a

sample size of 44 participants would grant us 90% statistical power to

effectively identify significant and meaningful outcomes. To ensure

the robustness of our findings and account for any potential dropouts

or unforeseen circumstances, we decided to recruit a slightly larger

number of participants. As a result, a total of 48 participants were

included in our study, exceeding the required sample size.

The participants included in this study were selected based on

specific inclusion criteria. Firstly, they were chosen for their level of

physical activity, engaging in regular physical activity for

approximately 6 h per week. Additionally, the participants possessed

prior experience in relevant activities, ranging from 2 to 4 years. To

ensure the validity and reliability of the study, all participants

underwent medical examinations, including assessments of

cardiovascular health through measures such as resting heart rate,

blood pressure, and electrocardiogram (ECG) analysis.

Musculoskeletal integrity was evaluated using techniques such as

joint range of motion assessments and orthopedic examinations to

detect any existing injuries or limitations. None of the participants

reported having any neuromuscular or cardiovascular disorders, nor

did they have any specific musculoskeletal injuries affecting the

ankles, knees, or hips. This exclusion criterion was crucial to ensure

that the participants were free from any conditions that could

potentially confound the results or compromise their ability to

perform the required physical tasks accurately.
2.2 Ethical considerations

Prior to their participation, all individuals involved in the study

provided written informed consent. They were provided with
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detailed verbal and written explanations regarding the

experimental design and potential risks associated with their

involvement. The study was conducted in strict adherence to the

principles outlined in the most recent version of the Helsinki

Declaration, ensuring the ethical considerations and welfare of

the participants. The research protocol underwent a thorough

review and received full approval from the Ethics Committee of

the High Institute of Sports and Physical Education of Kef,

University of Jendouba (0040-2023).
2.3 Study design

The present study employed a randomized crossover design,

wherein all participants completed the strength and endurance

test under both VE and normal conditions (without VE). The

washout period between testing procedures ranged from 72 to

96 h, as detailed in Table 1. The 48 participants were randomly

divided into two groups (Group 1 and Group 2), ensuring equal

distribution based on both number and sex. Both groups were

exposed to both conditions; however, the order of exposure was

reversed between the groups. The primary objective of this

procedure was to minimize potential nuisance effects, including

order of exposure (carryover effect) and time of day variations.

During each of the two experimental weeks, each group

participated in a designated strength testing session and an

endurance testing session. In the first week, if a group completed

both sessions under VE, they repeated the same sessions in the

second week under normal conditions (without VE), and vice

versa for the other group. Furthermore, if the sessions were

conducted at 9 a.m. during (morning period) in the first week,

they were rescheduled for 2 p.m. (afternoon period) in the

second week, and vice versa for the other group. Detailed

information regarding the counterbalancing procedure can be

found in Table 1.
2.4 Study procedures

2.4.1 Familiarization session
To ensure that participants were well-prepared and confident

in the testing procedures, a comprehensive familiarization session

was conducted one week before the main experiment. During the

familiarization session, participants were given ample time to

practice using the instruments and equipment that would be

utilized during the study. Anthropometric measurements, such as

height and weight, were taken at the beginning of the

familiarization session. The familiarization session, guided by the

same teacher involved in the main experimental procedures,

lasted for 2 h and 30 min, commencing at 9 a.m. Throughout

various parts of the session, the teacher VE expressions.

During this session, we utilized an estimation process to

determine the starting weight for the one-repetition maximum

(1RM) in squat, deadlift and bench press tasks of each participant.

This process involved allowing the participants to perform several

submaximal lifts with progressively increasing weights. Based on
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TABLE 1 Counterbalancing procedure explained: controlling systematic biases.

Week Session

Group Condition Time of day Tests

Without
VE

With
VE

9:00 a.m. 2:00 p.m. 1RM 8MTT RPE PACES

1 1
(Mon.)

1 × × ×

2 × × × × ×

2
(Thurs.)

1 × × × × ×

2 × × ×

2 3
(Mon.)

1 × × × × ×

2 × × ×

4
(Thurs.)

1 × × ×

2 × × × × ×

Mond., Monday; Thurs., Thursday; VE, verbal encouragement; 1RM, one-rep maximum assessments; 8MTT, 8-min time trials; RPE, rating of perceived exertion; PACES,

physical activity enjoyment scale.
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their performance and feedback, we were able to estimate an

appropriate starting weight that would allow them to safely and

effectively work towards their actual 1RM in experimental

sessions. By using this approach, we aimed to ensure that the

participants were adequately challenged while minimizing the risk

of injury or excessive fatigue. Furthermore, by having an initial

estimate of the participants’ strength capabilities, we were able to

avoid unnecessary attempts with non-challenging weights, which

could potentially waste valuable time during experimental sessions.
2.4.2 Study exposures
Overall, the study consisted of two experimental weeks during

which participants completed two strength testing sessions and two

endurance testing sessions (Table 1). Each participant completed

one session under normal conditions (without VE) and another

session with VE provided by their teacher. The testing sessions

were carried out at the gym of the high institute of sport and

physical education of Kef during the month of March. The

ambient temperature within the gym ranged between 10 and 16

degrees Celsius, depending on the time of day. A standardized

10-minute warm-up was conducted before each session,

consisting of dynamic stretching, cardiovascular exercises, and

mobility drills to prepare the participants physically and

mentally. This warm-up protocol aimed to increase blood flow,

improve flexibility, and activate the muscles, ensuring optimal

readiness for the subsequent testing.

The teacher provided VE to the participants in Tunisian dialect

throughout the duration of each test. The expressions used were

standardized and included the following phrases: “Well done!”,

“Keep going”, “You can do it”, and “Don’t give up” (interpretive

translation1). The teacher also personalized the encouragement

by addressing each student by their name (e.g., “You can do it,

Rami” or “Don’t give up, Rami”) one time per testing task. The

teacher employed a loud, energetic, and enthusiastic tone while

providing encouragement to the participating students. The

loudness of the teacher’s voice helped to ensure that the VE was

clearly audible to all the students being tested.

A single teacher was recruited to instruct and

provide encouragement to all the participating students to

ensure consistency in the delivery of VE across all test
Frontiers in Sports and Active Living 04
sessions. By having a single teacher, the study aimed to

minimize potential variations in the tone, style, and content of

the VE provided.
2.5 Data collection

2.5.1 One-rep maximum (1RM) assessments
During each strength testing session, participants engaged in 2

sets of the 1RM bench press, squat, and deadlift tests. The order of

the tests was determined following the recommendations put forth

by Simão et al. (29), emphasizing the precedence of exercises

stimulating larger muscle groups before those stimulating smaller

muscle groups (e.g., bench press prior to pec-deck fly or squat

prior to leg extension). The rationale behind this sequencing

stems from the notion that pre-fatiguing smaller muscle groups

(e.g., triceps brachii, anterior deltoids) by single-joint exercises

(e.g., triceps extension, shoulder flexion) may impede the larger

muscle groups (e.g., pectoralis major) from achieving an effective

overload during subsequent multi-joint exercises (e.g., bench

press), potentially limiting their capacity to sustain the load and/

or repetitions per set.

Standardized rest periods of 2 min between repetitions, 3 min

between exercises, and 5 min between sets were implemented

during the strength testing sessions (30). At the end of each

session, the maximum weight lifted by each participant in each

test was recorded. During the familiarization session, participants

received detailed explanations and demonstrations on the correct

technical execution of each lift.

2.5.2 8-min time trials (8MTT)
During the endurance testing sessions, participants were tasked

with completing as many rounds as possible of a specified set of

exercises within an 8-minute time frame. The exercises included

6 repetitions of burpees, 6 repetitions of box jumps, 6 repetitions

of hand-release push-ups, and 10 repetitions of sit-ups. All

movements performed during the endurance testing adhered to

the standardized range of motion prescribed by the High-

Intensity Functional Training (HIFT) guidelines established by

CrossFit Inc. in 2017. The total number of movements

completed within the 8-minute time frame served as an indicator
frontiersin.org
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of participants’ endurance capacity. It provided valuable insights

into their ability to sustain effort and maintain performance over

an extended period.
2.5.3 Rating of perceived exertion (RPE)
Perceived exertion was examined immediately after the

completion of the 8MTT using the Rating of Perceived

Exertion (RPE) instrument, developed by Borg (31). An edited

version of Borg’s original scale (32) was used in this study,

namely the category-ratio 10-point scale (CR10). This widely

recognized version allowed participants to subjectively rate

and communicate their perceived level of exertion experienced

during the intense 8MTT on a 10-point scale ranging from

“really easy” (1) to “maximal effort” (10). Facial emojis

were also assigned to each anchor point on CR10 scale to

facilitate the ability to accurately rate perceived exertion.

Anchors of the CR10 scale were translated from English to

Arabic (participants’ mother tongue) by three expert English-

Arabic interpreters.

Participants were advised to disregard any isolated factors

such as leg pain or shortness of breath, and instead, to

concentrate on their overall perception of exertion during the

8MTT. By focusing on the holistic experience of exertion,

participants were able to provide a comprehensive assessment

of their subjective exertional intensity and fatigue level during

the activity. Participants were inputted their ratings directly on

the tablet, using the TypeForm platfrom, ensuring accuracy and

ease of response.
2.5.4 Physical activity enjoyment scale (PACES)
The original 18-item Physical Activity Enjoyment Scale

(PACES) (33) was employed to assess participants’ enjoyment

of the 8MTT they had just engaged in. Participants were asked

to rate their current feelings about the activity using a 7-point

bipolar rating scale. Eleven items on the PACES are reverse

scored. Higher scores on the PACES indicated higher levels of

enjoyment experienced during the 8MTT. The PACES was

administered immediately after the RPE assessment, following

the completion of the 8MTT. Participants completed the

PACES in a pencil-paper format.

The PACES items were translated from English to Arabic, the

participants’ mother tongue, by three expert English-Arabic

interpreters. These interpreters possessed a deep understanding

of both languages and had expertise in accurately translating

psychological measures. For each item in the translation process,

conformity was coded as 1 when there was agreement among the

three translations, while any disparities or inconsistencies were

coded as 0. To assess the inter-translator agreement for the entire

scale, the conformity of all items across the translations was

examined. The inter-translator agreement was calculated to be

0.96, indicating a high level of agreement among the translators.

The robust inter-translator agreement further supports the

reliability and validity of the Arabic version of the PACES,

ensuring that the translated items captured the intended meaning

and maintained consistency across translations.
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2.6 Data analyses

A pooled analysis was implemented in this study, which

involved combining the data of both groups from a specific test

(e.g., squat test, bench press test, etc.) under specific conditions

(without or with VE), regardless of the session in which the test

was conducted. This pooling of data ensured that each

participant in the study experienced all conditions or treatments

in a balanced and systematic manner. This approach allowed for

a more accurate evaluation of the effects of the different

conditions on the study outcomes and enhanced the validity and

reliability of the statistical analyses (34, 35).

Paired comparisons were performed on the data obtained from

the different tests and measures, and the choice between parametric

and non-parametric tests was determined based on the assumption

of normality. This latter was assessed using the Shapiro-Wilk test,

with p-values less than 0.05 indicating a violation of the

assumption. In cases where the normality assumption was

violated, the Wilcoxon signed ranks test was used instead of the

t-test for paired samples. The significance level for both tests was

set at 0.05.

To quantify the effect size, Hedges’ g was calculated for the t-

test comparisons, while Pearson’s r was used for the Wilcoxon

signed ranks test. In the text, the data were presented as mean ±

standard deviation (SE) for the t-test comparisons, whereas

median and interquartile range (IQR) were used for the

Wilcoxon signed ranks test. In the figures, the data were

presented as mean ± standard error (SE), regardless of the test

used. All statistical analyses were conducted using SPSS software

(Version 27, IBM Corp., Armonk, NY, USA).
3 Results

3.1 One-rep maximum (1RM) assessments

3.1.1 Bench press test
A Wilcoxon signed-rank test indicated a significant difference

(Z = 3.13, p < 0.01) in the participants’ 1RM deadlift performance

results under normal conditions (median = 54.80, IQR = 42.13 kg)

and VE (median = 58.44 kg, IQR = 44.08 kg). The results show

that VE had a medium (Pearson’s r = 0.45) positive effect on the

participants’ performance in the deadlift exercise (see Figure 1).
3.1.2 Squat test
A paired samples t-test revealed a significant difference in the

participants’ 1RM squat test results under normal conditions

(94.67 ± 36.6 kg) and VE (116.95 ± 37.14 kg), t(df = 47) = 9.49,

p < 0.001. The results indicate that VE had a large positive effect

(Hedges’ g = 1.36) on the participants’ performance in the 1RM

squat test (see Figure 1).
3.1.3 Deadlift test
A Wilcoxon signed-rank test uncovered a significant

difference (Z = 5.44, p < 0.001) in the participants’ 1RM deadlift
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FIGURE 1

Comparison of strength performance in 1RM squat, deadlift, and bench press exercises without and with verbal encouragement (** significant
difference at p < 0.01; *** significant difference at p < 0.001).
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performance results under normal conditions (median = 96.35 kg,

IQR = 60.21 kg) and VE (median = 111.31 kg, IQR = 59.85 kg).

The results indicate that VE had a large (Pearson’s r = 0.79)

positive effect on the participants’ performance in the deadlift

exercise (see Figure 1).
3.2 8-min time trials (8MTT)

The analysis using the Wilcoxon signed-rank test revealed a

significant difference (Z = 6.04, p < 0.001) in the number of

movements completed in the 8MTT under normal conditions

(median = 130 movements, IQR = 34 movements) compared to

the VE conditions (median = 138 movements, IQR = 35

movements). These findings suggest that VE had a large positive

effect (Pearson’s r = 0.87) on performance during the 8MTT,

leading to an increased number of movements completed within

the given time frame (see Figure 2).
3.3 Rating of perceived exertion (RPE)

Using the Wilcoxon signed-rank test, the findings indicate that

participants reported higher levels of exertion under the condition

of VE (median = 7, IQR = 2) compared to the normal condition

(median = 6, IQR = 3). The difference in perceived exertion

between the two conditions was found to be statistically
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significant (Z = 2.02, p < 0.05), albeit with a 0.04 significance level

and a small effect size (Pearson’s r = 0.29) (see Figure 3).
3.4 Physical activity enjoyment

A paired-samples Wilcoxon Signed Ranks Test was conducted

to compare the physical activity enjoyment data collected with

(median = 75, IQR = 8) and without VE (median = 69.5, IQR = 7).

The results indicated a significant difference between the

conditions, (Z = 5.61, p < 0.05) in favor of the VE conditions,

with a large effect (Pearson’s r = 0.81) (see Figure 4).
4 Discussion

The primary objective of this study was to investigate the

effects of teacher verbal encouragement (VE) as a pedagogical

tool on the strength and endurance performance of sports

science students. Specifically, the study examined the impact of

VE on the 1RM bench press, squat, and deadlift tests, as well as

the 8-minute time trials (8MTT). The findings revealed that VE

had a significant and beneficial effect on performance in all of

these tests. The findings of the present study are in line with and

supported by previous research conducted by McNair et al. (36),

Kim and Kim (37), and Engel et al. (19). Although the

populations and settings may differ between studies, the
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FIGURE 2

Comparison of endurance performance in the 8-min time trials without and with verbal encouragement (*** significant difference at p < 0.001).

FIGURE 3

Perceived exertion levels under verbal encouragement (VE) vs. normal conditions: Rating of Perceived Exertion (RPE) analysis (* significant difference
at p < 0.05).
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FIGURE 4

Perceived exertion levels under verbal encouragement (VE) vs. normal conditions: Rating of Perceived Exertion (RPE) analysis (***, significant
difference at p < 0.001). The scores obtained from the PACES range between 18 and 126 and are derived from the sum of responses to 18 specific
items.
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consistent pattern of results across different studies strengthens the

validity and generalizability of the findings regarding the beneficial

effects of VE on strength and endurance performances in the

context of sports science education.

Expanding on existing literature, our findings underscore the

importance of VE in education. Tuckman and Sexton (25)

emphasize its role in boosting students’ self-esteem and academic

achievement. Similarly, Brown and Howard (26) demonstrate

increased engagement in math learning with VE, while Guéguen

et al. (27) show improved performance across tasks in children.

These studies collectively emphasize the value of incorporating

VE into teaching practices to enhance student outcomes. Our

study reinforces the significant role of VE in improving student

performance in sports science education, echoing findings from

diverse educational contexts. Recognizing the efficacy of VE,

educators can leverage verbal encouragement to optimize

learning outcomes.

The observed improvements in strength performance under

VE can be attributed to several factors. Firstly, VE has been

shown to enhance motivation and self-efficacy, which are crucial

psychological factors influencing performance outcomes (5). The

positive and supportive words from the teacher likely boosted the

students’ confidence, belief in their abilities, and motivation to

exert maximal effort during the strength tests. This increased

motivation and self-efficacy likely translated into greater force

production and improved performance in the 1RM tests.

Furthermore, the teacher’s VE may have played a role in
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directing the students’ focus and attention during the strength

tests. By providing specific cues and feedback, the teacher helped

the students optimize their technique, maintain proper form, and

generate maximum force during each lift (2, 38). The verbal cues

and instructions from the teacher may have enhanced movement

efficiency, muscle activation, and overall performance in the

strength tests (2, 37).

In the case of the 8-minute time trials, the beneficial effects of

VE can be attributed to its impact on endurance performance. VE

has been shown to increase motivation, drive, and perseverance

during high-intensity activities (12, 19). The encouraging words

from the teacher likely provided an additional source of

motivation and mental support for the students, enabling them

to sustain a higher intensity and complete more repetitions or

movements within the given time frame. The social aspect of

VE should also be considered. The presence of a supportive

teacher who provided personalized encouragement, addressed

students by name, and created a positive and motivating

environment likely fostered a sense of camaraderie and group

cohesion. This social support can have a profound impact on

endurance performance, as individuals tend to push harder and

perform better in environments where they feel supported and

connected (18, 39, 40).

The higher perceived exertion reported under VE suggests that

the students perceived their physical effort to be greater when they

received VE from the teacher. The verbal cues and motivational

statements provided by the teacher may have increased the
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students’ engagement and mental focus, leading them to exert

more effort during the tests. The encouraging words may have

instilled a sense of challenge and determination, prompting

the students to push themselves harder and perceive their

exertion levels as higher (8). On the other hand, the greater

physical activity enjoyment reported under VE suggests that

the students derived more pleasure and satisfaction from the

exercises when they received VE. This latter can create a

positive and motivating atmosphere that enhances the

students’ enjoyment of physical activity (8). The supportive

and motivating words from the teacher may have fostered a

sense of competence, autonomy, and connectedness among the

students, thereby increasing their enjoyment of the exercises

(5). One key aspect of this study is its consideration of

subjective perceptions and enjoyment of physical activity. By

prioritizing these aspects, sports science students are not only

encouraged to perform but also to cultivate conducive learning

environments conducive to effective teaching.

Taken together, the findings regarding perceived exertion and

physical activity enjoyment suggest that VE plays a significant

role in shaping the students’ subjective experiences during

exercise. The combination of higher perceived exertion and

greater enjoyment under VE indicates that the students were not

only exerting more effort but also finding the experience more

enjoyable and rewarding. It is important to note that while the

results demonstrate the positive effects of VE, the specific

mechanisms underlying these effects warrant further

investigation. Future research could explore factors such as the

timing and frequency of VE, individual differences in response to

encouragement, and the potential interaction between VE and

other performance-enhancing strategies.

One limitation of this study is the restricted number of

repetitions allowed in the 1RM tests due to time constraints.

Participants were only permitted three repetitions, starting with

the starting weight, which may have hindered their ability to

achieve higher lifts and accurately determine their maximum

strength capabilities. This limitation could have potentially

underestimated the participants’ true strength potential,

compromising the overall conclusions drawn from the study.

Another limitation is the use of self-reporting instruments to

measure perceived exertion and physical activity enjoyment

without undergoing a thorough cross-cultural validation process,

particularly in Arab-speaking contexts. This oversight raises

concerns about the instruments’ reliability and validity in

accurately capturing the intended constructs among Arab-

speaking participants, limiting the generalizability of the study’s

findings in these populations.
5 Conclusions

The key findings of this study revealed significant

improvements in strength and endurance performances when

sports science students received verbal encouragement (VE) from

their teacher. Participants demonstrated the ability to lift greater

weights in the 1RM bench press, squat, and deadlift tests,
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indicating enhanced muscular strength. Moreover, they

completed a greater number of repetitions in the 8-minute

time trial (8MTT), reflecting improved endurance capacity

under VE. Interestingly, participants reported lower perceived

exertion during exercise performed under normal conditions,

while physical activity enjoyment significantly increased with

the presence of VE. These results suggest that the use of

teacher VE in sports science education not only enhances

strength and endurance training outcomes but also

positively influences participants’ psychological response to

physical activity.

This study’s findings offer practical implications for sport

science educators, highlighting the role of communication in

improving teaching efficacy. By emphasizing assertive

communication strategies, such as VE, teachers in sports

science education can create more engaging and supportive

learning environments, thereby enhancing student physical

engagement and performance. Looking forward, future

research could explore specific communication techniques in

greater depth and investigate the integration of technology-

mediated communication tools. Such endeavors hold promise

for further optimizing instructional practices and

expanding learning opportunities within the field of sport

sciences education.
Data availability statement

The data are not publicly available due to legal and ethical

restrictions. The data presented in this study are available on

request from the corresponding author.
Ethics statement

The research protocol underwent a thorough review and

received full approval from the Ethics Committee of the High

Institute of Sports and Physical Education of Kef, University of

Jendouba (0040-157 2023). The study was conducted in strict

adherence to the principles outlined in the most recent version

of the Helsinki Declaration. All individuals involved in the study

provided written informed consent.
Author contributions

AR: Writing – review & editing, Writing – original draft.

FS: Writing – original draft. HG: Writing – original draft.

OT: Writing – original draft. MR: Writing – review & editing.

MBA: Writing – original draft. MS: Writing – original draft.

NG: Writing – original draft, Writing – review & editing.

ID: Writing – original draft, Writing – review & editing. MH:

Writing – original draft, Writing – review & editing. MZ:

Writing – original draft, Writing – review & editing.
frontiersin.org

https://doi.org/10.3389/fspor.2024.1360717
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Romdhani et al. 10.3389/fspor.2024.1360717
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Acknowledgments

We would like to express our sincere gratitude to the students of
the High Institute of Sports and Physical Education of Kef for their
valuable participation in this study. Their commitment, dedication,
and cooperation were essential to the successful completion of this
research. We also extend our appreciation to the teacher who
played a crucial role in instructing and providing verbal
encouragement to the students during the testing sessions.
Frontiers in Sports and Active Living 10
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Gibbs-Nicholls S, Mccormick A, Coyle M. “Keep the pace! you’ve got this!”: the
content and meaning of impactful crowd encouragement at mass running events.
Sport Psychol. (2022) 36:115–27. doi: 10.1123/tsp.2021-0082

2. Hammami MA, Guerchi M, Selmi O, Sehli F, Ghouili H, Stângaciu OA, et al.
Effect of verbal encouragement on physical fitness, technical skill and physiological
response during small-sided soccer games. Sustainability. (2023) 15:3624. doi: 10.
3390/su15043624

3. Puce L, Trompetto C, Currà A, Marinelli L, Mori L, Panascì M, et al. The effect of
verbal encouragement on performance and muscle fatigue in swimming. Medicina
(B Aires). (2022) 58:1709. doi: 10.3390/medicina58121709

4. Pacholek M, Zemková E. Effects of verbal encouragement and performance
feedback on physical fitness in young adults. Sustainability. (2022) 14:1753. doi: 10.
3390/su14031753

5. Sahli H, Selmi O, Zghibi M, Hill L, Rosemann T, Knechtle B, et al. Effect of the
verbal encouragement on psychophysiological and affective responses during small-
sided games. Int J Environ Res Public Health. (2020) 17:8884. doi: 10.3390/
ijerph17238884

6. Pacholek M. The influence of verbal encouragement on heart rate, maximum
oxygen uptake, and distance covered in young male adults during beep test. J Men’s
Health. (2023) 19:29–35. doi: 10.22514/jomh.2023.001

7. Aydi B, Selmi O, Souissi MA, Sahli H, Rekik G, Crowley-Mchattan ZJ, et al. The
effects of verbal encouragement during a soccer dribbling circuit on physical and
psychophysiological responses: an exploratory study in a physical education setting.
Children. (2022) 9:907. doi: 10.3390/children9060907

8. Selmi O. Effect of verbal coach encouragement on rating perceived exertion and
mood state during small sided games in professional soccer players. MOJ Sports
Medicine. (2017) 1:94–8. doi: 10.15406/mojsm.2017.01.00022

9. Jaffri AH, Saliba S. Does verbal encouragement change dynamic balance? The
effect of verbal encouragement on star excursion balance test performance in
chronic ankle instability. Braz J Phys Ther. (2021) 25:617–22. doi: 10.1016/j.bjpt.
2021.04.002

10. Midgley AW, Marchant DC, Levy AR. A call to action towards an evidence-
based approach to using verbal encouragement during maximal exercise testing.
Clin Physiol Funct Imaging. (2018) 38:547–53. doi: 10.1111/cpf.12454

11. Andreacci JL, Lemura LM, Cohen SL, Urbansky EA, Chelland SA, Duvillard
SPV. The effects of frequency of encouragement on performance during maximal
exercise testing. J Sports Sci. (2002) 20:345–52. doi: 10.1080/026404102753576125

12. Amagliani RM, Peterella JK, Jung AP. Type of encouragement influences peak
muscle force in college-age women. Int J Exerc Sci. (2010) 3:165–73.

13. Innes KL, Graham JD, Bray SR. Effects of peer encouragement on efficacy
perceptions and physical performance in children. J Sport Exerc Psychol. (2020)
42:314–22. doi: 10.1123/jsep.2019-0280

14. Hammami R, Nebigh A, Selmi MA, Rebai H, Versic S, Drid P, et al. Acute effects
of verbal encouragement and listening to preferred music on maximal repeated
change-of-direction performance in adolescent elite basketball players—preliminary
report. Applied Sciences. (2021) 11:8625. doi: 10.3390/app11188625

15. Sahli F, Sahli H, Trabelsi O, Jebabli N, Zghibi M, Haddad M. Peer verbal
encouragement enhances offensive performance indicators in handball small-sided
games. Children. (2023) 10:680. doi: 10.3390/children10040680
16. Sahli F, Hammami R, Sahli H, Jebabli N, Selmi W, Zghibi M, et al. The effects of
combined verbal encouragement and technical instruction on technical skills and
psychophysiological responses during small-sided handball games exercise in
physical education. Front Psychol. (2022) 13:902088. doi: 10.3389/fpsyg.2022.902088

17. Selmi O, Levitt DE, Aydi B, Ferhi W, Bouassida A. Verbal encouragement
improves game intensity, technical aspects, and psychological responses during
soccer-specific training. Int J Sports Physiol Perform. (2023) 18:758–64. doi: 10.
1123/ijspp.2022-0435

18. Saville PD, Bray SR, Ginis KAM, Cairney J, Marinoff-Shupe D, Pettit A. Sources
of self-efficacy and coach/instructor behaviors underlying relation-inferred self-
efficacy (RISE) in recreational youth sport. J Sport Exerc Psychol. (2014) 36:146–56.
doi: 10.1123/jsep.2013-0144

19. Engel FA, Faude O, Kölling S, Kellmann M, Donath L. Verbal encouragement
and between-day reliability during high-intensity functional strength and endurance
performance testing. Front Physiol. (2019) 10:460. doi: 10.3389/fphys.2019.00460

20. Belkhiria C, De Marco G, Driss T. Effects of verbal encouragement on force and
electromyographic activations during exercise. J Sports Med Phys Fitness. (2018)
58:750–7. doi: 10.23736/S0022-4707.17.07282-6

21. Binboğa E, Tok S, Catikkas F, Guven S, Dane S. The effects of verbal
encouragement and conscientiousness on maximal voluntary contraction of the
triceps surae muscle in elite athletes. J Sports Sci. (2013) 31:982–8. doi: 10.1080/
02640414.2012.758869

22. Fowler S. Why Motivating People Doesn’t Work.. and What Does: The new
Science of Leading, Energizing, and Engaging. San Francisco, CA: Berrett-Koehler
Publishers (2014).

23. Marinho PEM, Raposo MC, Dean E, Guerra RO, Dornelas De Andrade A.
Does verbal encouragement actually improve performance in the 6-minute walk
test? Physiother Theory Pract. (2014) 30:540–3. doi: 10.3109/09593985.2014.
908443

24. Obmiński Z, Mroczkowska H. Verbal encouragement does not improve maximal
isometric hand grip strength. J Combat Sports Martial Arts. (2015) 6:63–6. doi: 10.
5604/20815735.1195355

25. Tuckman BW, Sexton TL. The effect of teacher encouragement on student self-
efficacy and motivation for self-regulated performance. J Soc Behav Pers. (1991) 6:137.

26. Brown LN, Howard AM. (2014). The positive effects of verbal encouragement in
mathematics education using a social robot. IEEE Integrated STEM Education
Conference, Princeton, NJ, USA, pp. 1–5

27. Gueguen N, Martin A, Andrea CR. “I am sure you’ll succeed”: when a teacher’s
verbal encouragement of success increases children’s academic performance. Learn
Motiv. (2015) 52:54–9. doi: 10.1016/j.lmot.2015.09.004

28. Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: a flexible statistical power
analysis program for the social, behavioral, and biomedical sciences. Behav Res
Methods. (2007) 39:175–91. doi: 10.3758/BF03193146

29. Simão R, De Salles BF, Figueiredo T, Dias I, Willardson JM. Exercise order in
resistance training. Sports Med. (2012) 42:251–65. doi: 10.2165/11597240-
000000000-00000

30. Sforzo GA, Touey PR. Manipulating exercise order affects muscular
performance during a resistance exercise training session. J Strength Cond Res.
(1996) 10:20–4.
frontiersin.org

https://doi.org/10.1123/tsp.2021-0082
https://doi.org/10.3390/su15043624
https://doi.org/10.3390/su15043624
https://doi.org/10.3390/medicina58121709
https://doi.org/10.3390/su14031753
https://doi.org/10.3390/su14031753
https://doi.org/10.3390/ijerph17238884
https://doi.org/10.3390/ijerph17238884
https://doi.org/10.22514/jomh.2023.001
https://doi.org/10.3390/children9060907
https://doi.org/10.15406/mojsm.2017.01.00022
https://doi.org/10.1016/j.bjpt.2021.04.002
https://doi.org/10.1016/j.bjpt.2021.04.002
https://doi.org/10.1111/cpf.12454
https://doi.org/10.1080/026404102753576125
https://doi.org/10.1123/jsep.2019-0280
https://doi.org/10.3390/app11188625
https://doi.org/10.3390/children10040680
https://doi.org/10.3389/fpsyg.2022.902088
https://doi.org/10.1123/ijspp.2022-0435
https://doi.org/10.1123/ijspp.2022-0435
https://doi.org/10.1123/jsep.2013-0144
https://doi.org/10.3389/fphys.2019.00460
https://doi.org/10.23736/S0022-4707.17.07282-6
https://doi.org/10.1080/02640414.2012.758869
https://doi.org/10.1080/02640414.2012.758869
https://doi.org/10.3109/09593985.2014.908443
https://doi.org/10.3109/09593985.2014.908443
https://doi.org/10.5604/20815735.1195355
https://doi.org/10.5604/20815735.1195355
https://doi.org/10.1016/j.lmot.2015.09.004
https://doi.org/10.3758/BF03193146
https://doi.org/10.2165/11597240-000000000-00000
https://doi.org/10.2165/11597240-000000000-00000
https://doi.org/10.3389/fspor.2024.1360717
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Romdhani et al. 10.3389/fspor.2024.1360717
31. Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports Exercise.
(1982) 14:377–81. doi: 10.1249/00005768-198205000-00012

32. Foster C, Florgaug JA, Franklin J, Gottschall L, Hrovatin LA, Parker S, et al. A
new approach to monitoring exercise training. J Strength Cond Res. (2001) 15:109–15.

33. Kendzierski D, Decarlo KJ. Physical activity enjoyment scale: two validation
studies. J Sport Exerc Psychol. (1991) 13:50–64. doi: 10.1123/jsep.13.1.50

34. Jones B, Kenward MG. Design and Analysis of Cross-Over Trials. Boca Raton, FL:
CRC press (2014).

35. Senn SS. Cross-over Trials in Clinical Research. Hoboken, NJ: John Wiley & Sons
(2002).

36. Mcnair PJ, Depledge J, Brettkelly M, Stanley SN. Verbal encouragement: effects
on maximum effort voluntary muscle: action. Br J Sports Med. (1996) 30:243–5.
doi: 10.1136/bjsm.30.3.243
Frontiers in Sports and Active Living 11
37. Kim C-Y, Kim H-D. Comparison between the Ki-hap technique and
verbal encouragement on activation of abdominal muscles in
healthy participants. J Bodyw Mov Ther. (2018) 22:566–71. doi: 10.1016/j.jbmt.
2017.09.013

38. Kim H-K, Kim C-Y, Kang J-H, Kim H-D. Influence of the supplementary ki-hap
technique and verbal encouragement on abdominal muscle activation during crunch
exercise in healthy subjects: a pilot randomized controlled trial. J Korean Soc Phys
Med. (2016) 11:53–62. doi: 10.13066/kspm.2016.11.2.53

39. Vargas-Tonsing TM, Myers ND, Feltz DL. Coaches’ and Athletes’ perceptions of
efficacy-enhancing techniques. Sport Psychol. (2004) 18:397–414. doi: 10.1123/tsp.18.4.397

40. Wegner M, Bohnacker V, Mempel G, Teubel T, Schüler J. Explicit and
implicit affiliation motives predict verbal and nonverbal social behavior in sports
competition. Psychol Sport Exerc. (2014) 15:588–95. doi: 10.1016/j.psychsport.
2014.06.001
frontiersin.org

https://doi.org/10.1249/00005768-198205000-00012
https://doi.org/10.1123/jsep.13.1.50
https://doi.org/10.1136/bjsm.30.3.243
https://doi.org/10.1016/j.jbmt.2017.09.013
https://doi.org/10.1016/j.jbmt.2017.09.013
https://doi.org/10.13066/kspm.2016.11.2.53
https://doi.org/10.1123/tsp.18.4.397
https://doi.org/10.1016/j.psychsport.2014.06.001
https://doi.org/10.1016/j.psychsport.2014.06.001
https://doi.org/10.3389/fspor.2024.1360717
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

	Exploring the impact of verbal encouragement on strength, endurance, and psychophysiological responses: enhancing teaching strategies in sports science education
	Introduction
	Materials and methods
	Participants
	Ethical considerations
	Study design
	Study procedures
	Familiarization session
	Study exposures

	Data collection
	One-rep maximum (1RM) assessments
	8-min time trials (8MTT)
	Rating of perceived exertion (RPE)
	Physical activity enjoyment scale (PACES)

	Data analyses

	Results
	One-rep maximum (1RM) assessments
	Bench press test
	Squat test
	Deadlift test

	8-min time trials (8MTT)
	Rating of perceived exertion (RPE)
	Physical activity enjoyment

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


