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Figure 1. Percentage of Correct Steps Displayed Across Behaviors. Percentage correct of steps 

on the task analysis for each lift (clean and jerk and snatch) across baseline, intervention and 
follow up for each participant showing multiple baseline across behaviors. * next to a data 
point indicates a dropped lift.	
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Figure 2. Percentage of Correct Steps Displayed Across Participants. Percentage correct of steps 
on the task analysis for each lift (clean and jerk and snatch) across baseline, intervention and 
follow up for each participant showing multiple baseline across participants. 
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Chapter Four: 

Discussion 

 The current study evaluated the effects of video modeling and video feedback on two 

Olympic weightlifting lifts (clean and jerk and snatch) to improve performance based on a task 

analysis for each lift.  All three participants were identified by trainers as needing improvement 

on their lifts and all three participants were motivated to work on improving their technique. 

Each of the participants began the study with a different length of experience and different levels 

of performance. Once intervention began with video modeling and video feedback, all three 

participants showed immediate improvement in each of their lifts from baseline. For Rich and 

Fran the improvement observed from baseline to intervention stabilized within a range of 15 

percentage points all remaining above baseline levels. Annie improved 45 percentage points  

from baseline to her second intervention point in the snatch, and a 19 percentage points  from 

baseline to intervention on the clean and jerk. The change from baseline to intervention on 

Annie’s lifts resulted in over 200% performance improvement from baseline on her snatch and 

nearly 100% increase from baseline to intervention on her clean and jerk. Annie’s lifts continued 

to improve overall throughout the study, which may be partially attributed to her limited 

experience with the lifts.  

 Annie began intervention with the snatch followed by intervention on the clean and jerk, 

due to a concern that repetitive lifting with lack of sufficient technique might result in injury 

without immediate intervention. The snatch is typically the more difficult lift to perform due to 

the fluidity of the motion. Additionally Annie’s baseline levels appeared more stable than that of 
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her clean and jerk warranting intervention. The intervention was successful in improving 

performance on the lifts and likely reducing the injury potential for the three participants. Some 

of the errors frequently seen in the videos from the participants were over extension of the arms 

on the catch for the snatch, which placed stress on the rotator cuff; and pulling the bar up to the 

hips while standing up from the ground position, this error placed more pressure on the lower 

back and recruited major muscle groups to lift the heavy weight rather than using upward force 

(momentum) from an explosion of the hips. Finally, participants frequently caught the bar with 

their body weight shifted over their toes, which placed more pressure on the knees and strained 

the ankles. These errors are only some of the performance errors seen throughout the study. All 

of these errors can be seen in earlier videos, and most appear to be corrected in later videos 

following intervention.  

The evaluation of video modeling and feedback as a stand alone intervention has not been 

evaluated in the area of Olympic weightlifting prior to this study; however, the results partially 

replicate the findings from the Boyer et al. (2009) video modeling and video feedback study on 

gymnastics skills. The intervention aided with skill acquisition, but was not sufficient to achieve 

100% acquisition of the skills for the majority of trials. It was not expected that technique for 

each lift would improve to 100% accuracy for each trial due to the complexity of the lifts; 

however, it was expected that participants would achieve 80 to 100% accuracy with the video 

intervention. All of the participants achieved at least 80% accuracy throughout intervention. This 

study may suggest that video modeling and video feedback is a valuable procedure to incorporate 

into training for improving foundational skills in Olympic weightlifting.  

All of the participants rated the study and results highly on the social validity 

questionnaires. The participants included comments indicating the intervention helped improve 
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his or her form. One participant commented on the convenience of the intervention stating, “I 

liked the flexibility with my schedule,” and “no extra time (was) required” for the intervention. 

The intervention was easy to implement and addressed some of the limitations of other studies 

involving video feedback, which indicate that video feedback was time consuming. The feedback 

intervention in the current study was immediate and took no more than 1 minute to provide 

following the completion of each lift, thus, eliminating post session feedback that has been 

reported to take up to 45 min. 

 Other anecdotes supporting the external validity of this intervention came from other 

members of the gym where the study took place. At times during the study other members 

observed the participants and provided positive comments on their performance indicating they 

had made improvement in their technique. The coaches assisting with the study did not fill out 

formal social validity questionnaires, but commented on the improvement for all 3 of the 

participants. One coach referred to Annie’s improvements as, “night and day.” 

 This study expanded the current body of literature on video modeling and feedback as an 

acquisition tool in athletics, specifically for improving form. The present study included 3 

participants with different skill levels, and immediate improvement could be seen upon the 

implementation of intervention regardless of experience. Though the study only included 3 

participants, 6 replications of the effect of the video modeling and video feedback intervention 

was displayed in the data. While this study demonstrated behavior acquisition in intervention, 

there were some limitations.  

 One limitation to this study was that the task analysis for scoring did not take into 

account improvement in the steps for completing each lift. For example, a common error for the 

participants was pulling up on the bar (bending their elbows) prior to extending their hips, which 
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reduces the amount of upward force (power) to drive the bar upward without using major muscle 

groups in the arms or back; however, in Annie’s case the bend in her elbows in baseline and 

early intervention was far more drastic than later in intervention. Regardless of the severity of the 

bend in her elbows, the step was marked incorrect even though she had made vast improvement 

on this step. Future research may include a scale to operationally define degrees of improvement.  

 Additionally, future research should attempt to replicate the findings from this study with 

more participants to build support for the intervention. Future research may also explore different 

experience levels for the participant to target perfecting lifts, or other athletic skills completely.  

The present study only evaluated form while using the same weight range determined prior to 

baseline. Future research in the area of Olympic weightlifting and video feedback may also seek 

to evaluate the effect of improvement on the participant’s ability to increase his or her 1 rep max, 

as the typical goal in Olympic weightlifting is the ability to increase the amount of weight one 

can lift with perfect form. Future studies may also evaluate the effects of peer training. Video 

modeling by an expert model and video feedback should be evaluated when delivered by another 

member of the gym (not a trainer) with the aid of a task analysis during skills training to evaluate 

if the intervention is effective in the absence of a trainer.  

 To conclude, the study evaluated video modeling and video feedback on technique for 

two Olympic weightlifting lifts for 3 participants with different levels of experience. All 3 

participants improved their form following intervention faster than standard coaching by a 

minimum of 17 percentage points for each lift. The participants enjoyed the study, looked 

forward to receiving video feedback, and felt they benefited from the intervention. The present 

study was the first to evaluate behavioral coaching tools in Olympic weightlifting, and addressed 

some of the limitations seen in previous studies involving video feedback.	
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Appendix A: Inclusion Criteria 
 
 

INCLUSION CRITERIA 
 
This area specifies the criteria that will be considered when determining whether or not the 
participant will be admitted into the study: 
 

• I am in good physical health (PAR-Q)  
       

• I am at no/low risk for health problems or injuries (PAR-Q)   
 

• I have no more than one year experience in Olympic lifting and/or CrossFit combined 
 

• I am motivated to improve my lifting form  
 

• I have plans to participate in a minimum of 3 workouts per week 
   

• I have completed CrossFit “on-ramp” or “fundamentals” course prior to participating in 
the study for safety purposes. 

   
• I plan to continue this study until criteria have been met 
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Appendix B: Physical Activity Readiness Questionnaire (PAR-Q) 
 
 

PAR-Q 
 
Regular physical activity is fun and healthy, and increasingly more people are starting to become 
more active every day. Being more active is very safe for most people. However, some people 
should check with their doctor before they start becoming much more physically active. 
If you are planning to become much more physically active than you are now, start by answering 
the seven questions in the box below. If you are between the ages of 15 and 69, the PAR-Q will 
tell you if you should check with your doctor before you start. If you are over 69 years of age, 
and you are not used to being very active, check with your doctor. 
Common sense is your best guide when you answer these questions. Please read the questions 
carefully and answer each one honestly: answer YES or NO. 
 
 

1. Has your doctor ever said that you have a heart condition and that you should only do physical 
activity recommended by a doctor?  __________ 
2. Do you feel pain in your chest when you do physical activity? ___________ 

3. In the past month, have you had chest pain when you were not doing physical activity? 
____________ 

4. Do you lose your balance because of dizziness or do you ever lose consciousness? 
___________ 

5. Do you have a bone or joint problem (for example, back, knee or hip) that could be made 
worse by a change in your physical activity? _____________ 

6. Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or 
heart condition? ___________ 

7. Do you know of any other reason why you should not do physical activity? _________ 
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Appendix C: Task Analysis/Data Collection Sheet: Clean and Jerk 
	
  
Participant	
  (initials	
  only):	
  ___________	
   	
   	
   Phase:	
  _____	
  Session	
  #:	
  ______	
  
65%	
  of	
  one	
  rep	
  max:	
  _____________lbs___	
   	
   	
   Weight	
  on	
  bar:	
  __________lbs_	
  
	
   	
   	
   	
   	
   	
   	
   	
   Coach’s	
  initials:	
  __________	
  

Clean	
  and	
  Jerk	
  Checklist	
  
	
  

Steps	
   Component	
   Component	
  Descriptions	
   Trial	
  
1	
  

1	
   Ground	
   Hands	
  in	
  close	
  grip	
  (about	
  shoulder	
  width	
  apart)	
  
with	
  arms	
  straight	
  

	
  

2	
   	
   Shoulders	
  back	
  with	
  shoulder	
  blades	
  engaged	
   	
  
3	
   	
   Eye	
  gaze	
  forward	
  with	
  chin	
  level	
  or	
  slightly	
  elevated	
  

chin	
  
	
  

4	
   	
   Feet	
  in	
  jump	
  position,	
  about	
  shoulder	
  width	
  apart	
   	
  
5	
   Pull	
  One	
   Lead	
  up	
  with	
  chest	
  (does	
  not	
  round	
  back)	
   	
  
6	
   	
   Bar	
  remains	
  close/drags	
  past	
  shins	
  and	
  knees	
   	
  
7	
   	
   Bar	
  drags	
  up	
  thighs	
  

	
  
	
  

8	
   Pull	
  Two	
   Open	
  Hips,	
  move	
  feet	
  to	
  landing	
  position	
   	
  
9	
   Pull	
  Three	
   Elbows	
  bend	
  clearly	
  after	
  hip	
  extension	
   	
  
10	
   	
   Bar	
  remains	
  close	
  to	
  body	
  on	
  pull	
  (forearms	
  angled	
  

down	
  less	
  than	
  90	
  degrees	
  with	
  body)	
  
	
  

11	
   Catch	
   Bar	
  is	
  caught	
  in	
  full	
  squat	
  with	
  hip	
  crease	
  below	
  the	
  
knee	
  

	
  

12	
   	
   Elbows	
  rotate	
  under	
  and	
  in	
  front	
  of	
  bar	
  	
   	
  
13	
   Stand	
   Center	
  bodyweight	
  on	
  heels	
  (doesn’t	
  bend	
  

forward/stand	
  on	
  toes)	
  
	
  

14	
   	
   Lead	
  with	
  chest	
  (engaged	
  hamstrings)	
  to	
  stand	
   	
  
15	
   	
   Feet	
  come	
  together	
  to	
  jumping	
  position	
  from	
  

landing	
  position	
  once	
  standing	
  	
  
	
  

16	
   Dip	
   Knees	
  bend	
  slightly	
   	
  
17	
   Drive	
   Open	
  hips	
  (hip	
  extension)	
   	
  
18	
   Dip	
   Drop	
  under	
  bar	
  while	
  pressing	
  bar	
  above	
  head.	
   	
  
19	
   	
   Feet	
  land	
  in	
  split	
  with	
  arms	
  fully	
  extended	
  overhead	
   	
  
20	
   Stand	
   Push	
  off	
  forward	
  foot	
  to	
  begin	
  stand	
   	
  
21	
   	
   Bring	
  feet	
  to	
  shoulder	
  width	
  apart	
  (while	
  bar	
  is	
  fully	
  

extended)	
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Appendix D: Task Analysis/Data Collection Sheet: Snatch 
 
Participant	
  (initials	
  only):	
  ___________	
   	
   	
   Phase:	
  _____	
  Session	
  #:	
  ______	
  
65%	
  of	
  one	
  rep	
  max:	
  _____________lbs___	
   	
   	
   Weight	
  on	
  bar:	
  __________lbs_	
  
	
   	
   	
   	
   	
   	
   	
   	
   Coach’s	
  initials:	
  __________	
  

Snatch	
  Checklist	
  
	
  
Steps	
   Component	
   Component	
  Descriptions	
   Trial	
  

1	
  
1	
   Ground	
   Hands	
  in	
  wide	
  grip	
  with	
  arms	
  in	
  full	
  extension	
   	
  
2	
   	
   Shoulders	
  back	
  with	
  shoulder	
  blades	
  engaged	
   	
  
3	
   	
   Eye	
  gaze	
  forward	
  with	
  chin	
  level	
  or	
  slightly	
  elevated	
  

chin	
  
	
  

4	
   	
   Feet	
  in	
  jump	
  position,	
  about	
  shoulder	
  width	
  apart	
   	
  
5	
   Pull	
  one	
  	
   Chest	
  up,	
  back	
  concave	
  or	
  straight	
  

	
  
	
  

6	
   	
   Bar	
  remains	
  close/drags	
  past	
  shins	
  and	
  knees	
  
	
  

	
  

7	
   Pull	
  two	
   Knees	
  push	
  back/sweep	
  bar	
  back	
  against	
  thighs	
  
	
  

	
  

8	
   Pull	
  three	
   Open	
  Hips,	
  move	
  feet	
  to	
  landing	
  position	
  (squat	
  stance)	
   	
  
9	
   	
   Elbows	
  bend	
  clearly	
  after	
  hip	
  extension	
   	
  
10	
   	
   Bar	
  remains	
  close	
  to	
  body	
  on	
  pull	
  

	
  
	
  

11	
   	
   Body	
  drops	
  below	
  the	
  bar	
  at	
  max	
  pull	
  height	
   	
  
12	
   Catch	
   Hip	
  crease	
  below	
  the	
  knee	
  

	
  
	
  

13	
   	
   Arms	
  locked	
  out	
  underneath	
  bar	
  (without	
  pushing	
  the	
  
bar	
  overhead)	
  

	
  

14	
   	
   Active	
  shoulders,	
  shoulders	
  engaged	
  with	
  underarms	
  
facing	
  forward	
  (no	
  external	
  rotation)	
  

	
  

15	
   	
   Center	
  bodyweight	
  on	
  heels	
  (don’t	
  bend	
  forward/catch	
  
on	
  toes)	
  

	
  

16	
   Stand	
   Lead	
  with	
  chest	
  (engaged	
  hamstrings)	
   	
  
17	
   	
   Maintain	
  the	
  bar	
  in	
  frontal	
  plane.	
  (Bar	
  remains	
  in	
  the	
  

middle	
  of	
  body	
  plane)	
  
	
  

18	
   	
   Return	
  feet	
  to	
  jumping	
  position,	
  (feet	
  come	
  together	
  hip	
  
width	
  apart)	
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Appendix E: Social Validity Questionnaire 
 
 

Social Validity Questionnaire 
Please rate the following: 

1. I enjoyed participating in this study: 

   Strongly Disagree  Disagree  No Opinion  Agree  Strongly Agree 

Why:___________________________________________________________________ 

2. I am happy with the overall results I achieved as part of the study: 

   Strongly Disagree  Disagree  No Opinion  Agree  Strongly Agree 

Why:___________________________________________________________________ 

3. The video feedback I received was helpful in improving my form/technique for the clean 

and jerk: 

   Strongly Disagree  Disagree  No Opinion  Agree  Strongly Agree 

Why:___________________________________________________________________ 

4. The video feedback I received was helpful in improving my form/technique for the 

snatch: 

   Strongly Disagree  Disagree  No Opinion  Agree  Strongly Agree 

Why:___________________________________________________________________ 

5. The Coaches Eye© application was easy enough to use that it did not disrupt my 

workout: 

   Strongly Disagree  Disagree  No Opinion  Agree  Strongly Agree 

Why:___________________________________________________________________ 

6. I would like trainers/coaches to use video feedback more often when I am practicing 

lifts/skills: 
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   Strongly Disagree  Disagree  No Opinion  Agree  Strongly Agree 

Why:___________________________________________________________________ 

7. My overall opinion of the study: 

   Great   Good   Okay   Bad   Very Bad 

Why:___________________________________________________________________ 

8. What did you like MOST about the study? 

______________________________________________________________________________

______________________________________________________________________________

____________________________________________________________ 

9. What did you like LEAST about the study? 

______________________________________________________________________________

______________________________________________________________________________

____________________________________________________________ 

10. Further Recommendations: 

 

 

Thank you for your time!   
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Appendix F: IRB Approval Letter 
 

 

 
 
2/28/2014 THIS LETTER SUPERSEDES THE LETTER DATED 
2/17/2014 
 
Danah Mulqueen, BCaBA 
ABA-Applied Behavior Analysis 
4202 East Fowler Ave. 
Tampa, FL  33620 
 

RE: Full Board Approval for Initial Review 
IRB#
: 

Pro00015918 
Title: Using Video Modeling and Video Feedback to Improve Olympic Weightlifting 

Technique  

Study Approval Period: 2/14/2014 to 2/14/2015 
 
Dear Ms. Mulqueen: 
 
On 2/14/2014, the Institutional Review Board (IRB) reviewed and APPROVED the above 
application and all documents outlined below. 
 
Approved Item(s): 
Protocol Document(s):  
Thesis Proposal 
 

Consent/Assent Document(s)*: 
15918 Adult icf ver 1 1.7.14.docx.pdf 
 
*Please use only the official IRB stamped informed consent/assent document(s) found under 
the "Attachments" tab. Please note, these consent/assent document(s) are only valid during the 
approval period indicated at the top of the form(s). 
 
As the principal investigator of this study, it is your responsibility to conduct this study in 
accordance with IRB policies and procedures and as approved by the IRB. Any changes to the 
approved research must be submitted to the IRB for review and approval by an amendment.  
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We appreciate your dedication to the ethical conduct of human subject research at the 
University of South Florida and your continued commitment to human research protections.  If 
you have any questions regarding this matter, please call 813-974-5638. 

 
Sincerely, 

 
John  Schinka, Ph.D., 
Chairperson USF Institutional 
Review Board 

 
 

 

 

 

 

 

 

 

 

 
 

 
 

  
 
 
 
 
 
 
 

 
 

 


