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Abstract: Lunge and squat exercises are two exercises mainly 

used in strength training due to its multi-joint, structural and free 
weights nature and benefits. Main aim of this study is to determine 
the effect of verbal and video-based mode of instructions on both 
exercises. Joint angles and muscle activation were measured as an 
indicator or determinants of the effect of the exercises. Thirty 
male participants were recruited and involved in two testing 
occasions. Results of the study indicated no significant differences 
for both exercises in term of all determinants measured. As a 
conclusion, mode of instructions may give variety to teaching and 
learning approach for both exercises, but it produces similar 
effects. Most important is to ensure in any mode of instructions 
utilized, the technical aspects given are based on correct 
biomechanical ques for optimal mechanical effect. 

Index Terms: Lunge, Squat, Verbal, Video, Biomechanics  

I. INTRODUCTION 

 While types of exercise seem to be the determining factor in 
specific movement adaptations, the way the technique of the 
exercise being given to the athletes has been said to also play 
a vital role. Excellent communications typically being said as 
one of the indicators of a good sports coach. However, the 
way the communication being done seems more important 
when in involves technical instructions, such as exercise 
technique instructions. Due to this, proper methods of 
instruction might need to be addressing first prior delivering 
certain new exercise technique to the athletes. 
Demonstration and verbal instruction are two methods that 
can help to provide information to help individuals perform a 
motor movement effectively [1-5]. Verbal instruction is 
verbal communications to others on how to perform motor 
skills. Demonstrations give advantages in conveying 
information about how to perform a skill with similar act 
being shown to the receiver.  
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Demonstration of a movement can use live model or model 
that are recorded and shown through a video, in which case, 
the model will show the proper technique to perform the 
movement. These two methods of instruction can either be 
used independently to each other or in combination of both. 
No matter what, both will have an effect on exercise technique 
performed by athletes [6, 7]. It is important to be noted that 
slight changes in exercise technique is known to also change 
the mechanical properties of the movement [8, 9].  
For the purpose of peak sports performance, most of the time 
the aim is on producing the peak output from each mechanical 
movement of the performer. Mechanical properties of 
movement which produce kinetics output is actually 
influenced by muscle architecture that produces the 
movement [10, 11]. Muscle architecture have been shown to 
be correlated with several physical performances [12, 13]. 
Two types of muscle architecture properties that determine 
kinetics output are muscle fascicle length and muscle fascicle 
pennation angle [14-16]. At the same time, activation of the 
appropriate muscle in order to produce kinetics output for 
intended movement is determined by appropriate movement 
technique being executed [17, 18]. Thus, the most accurate 
ways to determine proper movement execution is by assessing 
which muscles has been activated and how much [19]. Both 
muscle architecture and muscle activation rate will then 
determine kinetics output of the movement [20-22]. 
In summary, therefore the aim of this study is to investigate 
the effect of methods of instructions given during training on 
muscle activation and kinematics. Second to it, the study is 
also comparing the effect of vertical versus horizontal based 
strength training on similar parameters.  

II. METHODOLOGY 

A. Participants  

Thirty healthy and recreationally active volunteered male 
participants (age: 20-25 years old) without prior experience in 
strength training especially squat and lunges, were recruited 
for the purpose of this study. Participants recruitment were 
done in accordance with the ethical standards of the 
committee responsible for human experimentation and the 
Declaration of Helsinki of 1975 revised in 2008, as per 
required in the approval process of the study.  
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B. Procedures 

Participants had been asked to attend one familiarization 
session and two testing occasions. Research briefings and 
informed consent were obtained during the familiarization 
sessions. During the briefing’s participants were also 

informed on their rights to withdraw at any stages of the study, 
without the need of reasons whatsoever. 
 Participants’ privacy were ensured throughout the study 
process, with anonymity of participants ensured with 
code-number given during the familiarization session.   
All participants performed randomly squat and lunges 
performance in two separate testing occasions. During both 
testing occasions, all variables of interest were measured. The 
participants during the testing occasions were asked stand on 
top of force platform and performed the exercises. At the 
same time the wireless electromyography (EMG) was used to 
measure muscle activation at muscles as indicated in Table 3 
and 4 with motion analysis camera recording the movement 
for joint angle assessment later on. For accuracy of joint angle 
measurement, each joint involved as indicated in Table 1 and 
2 for each participant has been marked with specific markers 
for motion capture. Raw data obtained were then analyzed 
and transferred for statistical analysis, with results as 
indicated in the finding section. 

C. Statistical Analysis 

One way ANCOVA was used to compare the effectiveness of 
strength training using the vertical (lunge) and horizontal 
(squat) to the kinematic output and muscle activation between 
groups that receive verbal instruction and group that receive 
video instruction. Significant level was set at p < 0.05. 

III. RESULTS 

The results of the study as produced output as indicated 
below. 
Table 1:  Results of One-way ANCOVA analysis for joint 

angle during lunges performance. 
 
Joint Angle 

(0) 

Mode of Instructions  
Sig. Verbal 

(Mean ± SD) 
Video 

(Mean ± SD) 
Right Ankle 62.52 ± 10.51 63.93 ± 8.36 0.657 
Right Knee  105.34 ± 13.15 103.31 ± 12.80 0.581 
Right Hip 92.33 ± 12.21 93.98 ± 12.03 0.675 

 

Table 2: Results of One-way ANCOVA analysis for joint 
angle during squat performance. 

 
Joint Angle 

(0) 
 

Mode of Instructions  
Sig. Verbal 

(Mean ± SD) 
Video 

(Mean ± SD) 

Right Ankle 58.34 ± 9.06 58.00 ± 6.85 0.162 

Right Knee  102.38 ± 19.94 104.90 ± 17.80 0.639 

Right Hip 89.56 ± 15.52 92.78 ± 16.29 0.471 

 
Table 3:  Results of One-way ANCOVA analysis for 

muscle activation during lunge performance. 
 

Muscles 
Involved 

 

Mode of Instructions  
Sig. Verbal 

(Mean ± SD) 
Video 

(Mean ± SD) 

Biceps Femoris 241.12 ± 231.78 256.75 ± 117.21 0.698 

Gastrocnemius 
Lateralis 

875.55 ± 1366 957.69 ± 1470 0.875 

Gastrocnemius 
Medialis 

548.84 ± 627.94 726.87 ± 685.16 0.459 

Vastus Lateralis 349.87 ± 428.70 380.04 ± 405.11 0.846 

Table 4: Results of One-way ANCOVA analysis for 
muscle activation during squat performance. 

 
Muscles 
Involved 

 

Mode of Instructions  
Sig. Verbal 

(Mean ± SD) 
Video 

(Mean ± SD) 

Biceps Femoris 66.93 ± 47.10 81.48 ± 93.43 0.451 

Gastrocnemius 
Lateralis 

472.00 ± 663.50 472.01 ± 767.71 0.983 

Gastrocnemius 
Medialis 

331.05 ± 206.64 346.93 ± 240.24 0.843 

Vastus Lateralis 79.66 ± 60.40 62.22 ± 34.93 0.285 

IV. DISCUSSIONS 

Results obtained indicated that in contrary to perceptions, 
both lunges and squat performance do not have any 
significant differences in term of technical aspect changes, 
when either using typically used verbal instructions or video 
mode of instructions. Technical aspects assess in this study 
has covered two main factors that influence stimulus and 
responses of both exercises. The first mechanical aspect that 
would determine the mechanical stimulus of both exercises 
were the joint angle utilized by the performers.  

From the joint angle utilized, it will affect the muscles that 
was activated.  In both mechanical aspects, all produced 
non-significant results. As indicated here, the chain of 
reactions started with the joint angle selected, and with that 
others responses produced. Thus, it can be safely said that 
whatever muscle activation expected or aimed in squat and 
lunges exercises, it should always start with modifications of 
joint angle technical modification. Thus, no matter what mode 
of instructions used, the focus should firstly be on giving 
technical advice related to joint angle execution during each 
phases of the exercise. With that, the desired outcome will be 
obtained.  
As a conclusion, squat and lunges exercises has always been 
considered two main exercises in strength training with higher 
degrees of difficulty levels for beginners. Utilizing any mode 
of instructions is only beneficial as long as the technical focus 
in the instructions is correct (joint angle utilization).  

V. ACKNOWLEDGEMENT 

This study has been supported by the Sultan Idris Education 
University’s research grant (GPU-2017-0247-107-01). 

 REFERENCES 
 
1. Filipa, A., et al., Neuromuscular training improves performance on the 

star excursion balance test in young female athletes. Journal of 
orthopaedic & sports physical therapy, 2010. 40(9): p. 551-558. 

2. Marchant, D.C., Attentional focusing instructions and force production. 
Frontiers in psychology, 2011. 1: p. 210. 

3. Ghazalli, A.F., M.Y. Abdul Rani, and J.F.L. Low, Kesan fokus luaran 
dan dalaman ke atas angkatan ‘press behind neck’atlet angkat berat. 

Jurnal Sains Sukan dan Pendidikan Jasmani, 2016. 5(2): p. 53-60. 
 
 
 
 
 



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-8 Issue-12, October 2019 

685 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: L28121081219/2019©BEIESP 
DOI: 10.35940/ijitee.L2812.1081219 
Journal Website: www.ijitee.org 

4. Tajudin, A.S., M.H.N. Rosni, and J.L.F. Low, Effects of augmented 
feedback on squat technique among eleven years old children. Jurnal 
Sains Sukan dan Pendidikan Jasmani, 2016. 5(1): p. 1-8. 

5. Nadzalan, A.M., et al., The effects of resistance training with different 
focus attention on muscular strength: Application to teaching methods 
in physical conditioning class. International Journal of Innovative 
Technology and Exploring Engineering (IJITEE), 2019. 8(8): p. 16-19. 

6. Porter, J.M., et al., Standing long-jump performance is enhanced when 
using an external focus of attention. The Journal of Strength & 
Conditioning Research, 2010. 24(7): p. 1746-1750. 

7. Snyder, B.J. and W.R. Fry, Effect of verbal instruction on muscle 
activity during the bench press exercise. The Journal of Strength & 
Conditioning Research, 2012. 26(9): p. 2394-2400. 

8. Crewther, B.T., J. Cronin, and J.W. Keogh, The contribution of volume, 
technique, and load to single-repetition and total-repetition kinematics 
and kinetics in response to three loading schemes. The Journal of 
Strength & Conditioning Research, 2008. 22(6): p. 1908-1915. 

9. Milner, C.E., et al., Simple verbal instruction improves knee 
biomechanics during landing in female athletes. The Knee, 2012. 19(4): 
p. 399-403. 

10. Lichtwark, G., K. Bougoulias, and A. Wilson, Muscle fascicle and series 
elastic element length changes along the length of the human 
gastrocnemius during walking and running. Journal of biomechanics, 
2007. 40(1): p. 157-164. 

11. Lichtwark, G. and A. Wilson, Optimal muscle fascicle length and 
tendon stiffness for maximising gastrocnemius efficiency during human 
walking and running. Journal of theoretical biology, 2008. 252(4): p. 
662-673. 

12. Nadzalan, A.M., et al., Relationship between lower body muscle 
architecture and lunges performance. Jurnal Sains Sukan dan 
Pendidikan Jasmani, 2016. 5(2): p. 15-23. 

13. Nadzalan, A.M., et al., Relationship between muscle architecture and 
badminton-specific physical abilities. Human Movement, 2018. 19(1): 
p. 44-50. 

14. Cormie, P., M.R. McGuigan, and R.U. Newton, Developing maximal 
neuromuscular power. Sports medicine, 2011. 41(1): p. 17-38. 

15. Earp, J.E., et al., Influence of muscle–tendon unit structure on rate of 
force development during the squat, countermovement, and drop jumps. 
The Journal of Strength & Conditioning Research, 2011. 25(2): p. 
340-347. 

16. Lee, S.S. and S.J. Piazza, Built for speed: musculoskeletal structure and 
sprinting ability. Journal of Experimental Biology, 2009. 212(22): p. 
3700-3707. 

17. García-Vaquero, M.P., et al., Trunk muscle activation during 
stabilization exercises with single and double leg support. Journal of 
Electromyography and Kinesiology, 2012. 22(3): p. 398-406. 

18. Gorsuch, J., et al., The effect of squat depth on multiarticular muscle 
activation in collegiate cross-country runners. The Journal of Strength & 
Conditioning Research, 2013. 27(9): p. 2619-2625. 

19. Vera-Garcia, F.J., J.M. Moreside, and S.M. McGill, Abdominal muscle 
activation changes if the purpose is to control pelvis motion or thorax 
motion. Journal of Electromyography and Kinesiology, 2011. 21(6): p. 
893-903. 

20. Arnold, E.M., et al., How muscle fiber lengths and velocities affect 
muscle force generation as humans walk and run at different speeds. 
Journal of Experimental Biology, 2013. 216(11): p. 2150-2160. 

21. Guilhem, G., C. Cornu, and A. Guével, Muscle architecture and EMG 
activity changes during isotonic and isokinetic eccentric exercises. 
European journal of applied physiology, 2011. 111(11): p. 2723-2733. 

22. Chauhan, B., M.A. Hamzeh, and A.I. Cuesta-Vargas, Prediction of 
muscular architecture of the rectus femoris and vastus lateralis from 
EMG during isometric contractions in soccer players. Springerplus, 
2013. 2(1): p. 548. 

 


