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Results

Results are shown in figures 1-5. After participating in the video feedback
intervention, the acrobatic movements for all capoeiristas increased from baseline levels
to consistently higher levels. Video feedback plus practice resulted in even higher levels
of performance.

This study, like Boyer et al., reports two types of baseline means; total baseline
mean and the end of baseline mean. Total baseline mean consists of the average
percentage of the movement performed correctly across the entire baseline phase and the
end of baseline mean is the average of the second half of baseline or where an increase in
percentage correct is sometimes observed. These end of baseline means are reported
because some skills showed an increase during lengthy baseline periods, presumably due
to regular practice conditions at the training center which consist of instruction, peer
modeling, rehearsal, and verbal feedback.

Gary’s revesado scores increased from a baseline mean of 48% to an intervention
mean of 69%, and increased again during the video feedback with practice condition to a
mean of 76%. The last 7 data points in the final phase leveled out at a mean of 81%. His
means for macaco were 43% for baseline, and 68% for intervention, although the last 4
data points of the intervention phase were all at 80%. Gary’s baseline mean for au de
costa was 43%, his end of the baseline mean was 53%, and his intervention mean was
84%.

Jay’s revesado scores increased from a baseline mean of 56% to an intervention

mean of 75% (Figure 2). His scores for macaco increased from a mean of 48% in
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baseline to a mean of 64% during intervention. Jay did not receive the intervention for the
au de costa due to factors unrelated to the study.

Gloria’s macaco scores (Figure 3) increased from a baseline mean of 35% to an
intervention mean of 50%, to a video feedback with practice mean of 62%. In the last half
of the second intervention phase the mean increased to 69%. Her revesado scores
increased from a baseline mean of 48% to an intervention mean of 69%, to an end of
intervention mean of 81%. Gloria’s au de costa means were 39% for baseline, 47% for
end of baseline, and 65% for intervention.

Sarah’s macaco scores increased from a baseline mean of 56.5% to an
intervention mean of 69%, and increased again during video feedback with practice to a
mean of 81% (Figure 4). Her scores for revesado were a mean of 44% for baseline and a
mean of 76% for intervention. Sarah did not receive the intervention for the au de costa
due to factors unrelated to the study. However, her performance increased from a
baseline mean of 42%, to a mean of 56% in her last 12 sessions.

Jane’s au de costa scores increased from a baseline mean of 24% to an
intervention mean of 46%, although the mean of the last 5 data points was 44% (Figure
5). Her revesado means were 35% for baseline and 70% for intervention. Jane did not
receive the intervention for the macaco due to factors unrelated to the study.

The social validity questionnaire results only included Gary, Gloria, and Sarah,
and can be found in Table 1. Overall, the participants liked using video feedback to learn
the movements, found it to be helpful, and thought it took a fair amount of time to

complete. Despite the increases to higher performance levels with the intervention,
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participants did not feel like they could do the majority of the movements and did not feel

comfortable doing the movements in the roda.
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Discussion

The purpose of this study was to examine the effects of video feedback on the
performance of three acrobatic movements unique to the martial art of capoeira. The
results indicate that exposure to the intervention improved skill performance more rapidly
than regular practice which included the unsystematic use of behavioral skills training.
During the baseline phase, some skills were practiced as long as 45 sessions, under
regular practice conditions and the skills stayed relatively stable or had gradual increasing
trends in some cases. Each of the three skills for each capoeirista increased to levels
above baseline, usually within the first few sessions of receiving the intervention for that
skill. All participants showed improvement, and in some cases even doubled their
baseline levels, following their first video feedback session. These results suggest that
adding video feedback to typical coaching and practice techniques could reduce the
number of practice sessions required to improve a difficult skill. Video feedback with
practice also helped improve the percent of the movement completed correctly, either
immediately (such as with Sarah) or gradually (such as for Gary and Gloria).

Although the video feedback intervention enhanced the skill performance to
levels above baseline, near flawless skill performance (80-100% correct) was only
occasionally achieved by the participants in this study, which was similar to the finding
from Boyer et al. (2009). The skill checklists were designed so that a score of 100%
would be equivalent to a perfect score for an expert capoeirista performing that skill. The
data also showed a good amount of variability, with some capoeiristas dramatically
improving in one movement while showing gradual improvement in another movement.

This variability may be due to difficulty of the specific components of the movement or
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the capoeirista’s learning history of similar movements. Typically, these three skills
required some level of mastering backbend movements, which could be physically
limiting if the participant is not comfortable with that skill. It could be argued that some
of the capoeiristas had not yet reached the level of physical conditioning to perform the
skills to criterion due to strength limitations, which can account for some variability in
the skill.

This study extends earlier research utilizing video feedback for improving athletic
skills execution (Boyer et al., 2009; Hazen et al., 1990; Scott, Scott, & Howe, 1998;
Zeigler 1994). Hazen, et al. (1990) compared standard behavioral coaching to an
individual feedback and a group feedback package for swimmers. Their study showed
that individual packages had the best effect on improving swimmers performance. This
study singles out the video feedback component without the use of the other components
of the package. Boyer et al. (2009) examined the effectiveness of combining video
modeling by experts with video feedback on the development of three complex
gymnastic skills, while the current study only examines the use of video feedback without
video modeling.

There were a few limitations in this current study. First, the amount of time it took
to do video feedback for all three movements in the same session was 45 minutes to an
hour. This lengthy period of time may be due to the time it took to upload the video onto
the laptop, watch the video once, then watch the video using the other controls (such as
pause), the actual verbal feedback, and repeating this process multiple times for each
movement. Also, there may have been some distractions from other students staying after

class to practice other movements. Future researchers should utilize technology that could
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upload the video more quickly and conduct the video feedback free from potential
distractions. Second, some minor and major injuries where attained from doing other
skills related to capoeira, but not necessarily as a result of the study, which may have
impaired the performance of some skills being measured or have taken the participants
out of the study altogether. As a result, intervention could not be evaluated for all three
behaviors for three of the five participants. Fortunately intervention showed an effect
with all behaviors for which it was implemented. Furthermore, the behaviors with which
the intervention was not implemented served as control behaviors showing the natural
course of training as usual. There results allowed us to see that some improvement
occurred over time, but that the improvement was small and gradual in comparison to
improvements seen with the intervention.

Another limitation is that interobserver agreement was low. Because research
assistants weren’t familiar with the acrobatic movements from capoeira, a substantial
amount of training and supplemental aides were utilized to increase IOA. Interobserver
agreement may be low because the research assistants were unfamiliar with this form of
martial arts, the descriptions in the checklists may not have been specific enough to
control for observer drift, and/or an accurate score could not be obtained at the angle the
movement was filmed.

Finally, follow-up assessment of the movements were not collected due to time
restraints and injuries incurred by the participants and generalization probes could not be
conducted due to the lack of opportunities to record training rodas in which these

movements would be utilized.
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Although the video feedback intervention was implemented with certain
movements after baseline was collected for the other two movements, there is a curious
increase in baseline of the au de costa and/or macaco when treatment is implemented in
the revesado (for participants Gary, Jay, and Gloria). Subsequently though, there is a
decrease in percentage for those behaviors, presumably because they are not coming in
contact with the video feedback, or the reinforcer of getting told that the movements are
being done correctly. This increase in baselines following intervention for another skill is
interesting because the au de costa and the macaco are behaviors that start with a
backbend, with the body following afterwards, and the revesado starts going “forward”
(or to the side) with the body following over before the back bends. We would have
expected instead to see carry-over effects between the au de costa and the macaco
because their similarity topographies are much more similar than those movements and
the revesado. It is possible though, that coming in contact with the back bend in the
revesado made it more likely for participants to attempt more similarities in the
topographies of the backbend in the au de costa and macaco, as Dowrick (1991) explains
acquiring “this knowledge from the performance of a skill through intrinsic feedback
(information gained from the body’s inceptors, such as muscle spindles, joint receptors,
and so on).”

It is also interesting to see in Jane’s data, the sudden increase and then gradual
decrease for the revesado movement during the video feedback phase. Although she was
receiving video feedback that she was performing certain movements correctly, she also
engaged in overt self-talk, for example saying things such as, “Is that what I look like?;

Ugh, I don’t like the way I look on video.” These self-statements may have served as an
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abolishing operation to performing the movements correctly, and reassurance from the
coach served as a reinforcer for performing the movements incorrectly.

Future research should utilize video feedback for more experienced capoeiristas
who have nearly mastered the movement, to see if it can bring un-mastered skills to
criteria. Also, generalization should be probed to see if the participants can successfully
execute the skills in a game of capoeira. Lastly, a follow-up assessment should be
conducted to evaluate whether the improvements are maintained over time.

The present study evaluated the effects of using video feedback to improve three
acrobatic movements unique to the Brazilian martial art, capoeira. This study
demonstrated that the capoeiristas improved their skill performance percentage for each
movement when the video feedback intervention was used in addition to regular practice
conditions. The participants learned the movements more quickly with video feedback
than with regular practice conditions. Video feedback was liked by the participants and
was found to be helpful in learning these movements. Based on these results, it is
hypothesized that this intervention has the potential to improve other skills for other

sports as well.
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Figure 1. Percentage correct skill performance across revesado, macaco, and au de costa

for Gary.
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Figure 2. Percentage correct skill performance across revesado, macaco, and au de costa

for Jay.
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Figure 3. Percentage correct skill performance across macaco, revesado, and au de costa

for Gloria.
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Figure 4. Percentage correct skill performance across macaco, revesado, and au de costa

for Sarah.
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Figure 5. Percentage correct skill performance across au de costa, revesado, and macaco

for Jane.
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Questions and Responses on the Social Validity Measures for Gary, Gloria, and Sarah

Strongly | Disagree | Neutral | Agree | Strongly
Disagree Agree
1. | I liked the procedure. 1 2
2. | The procedure took 1 1 1
too long.
3. | | felt the procedure 1 2
was helpful in learning
the movements.
4. | 1 liked using video 3
feedback to learn the
movements.
5. | I can do the revesado. 1 2
6. | I feel comfortable 1 1 1
doing the revesado in
the roda.
7. | I cando the au de 1 1 1
costa.
8. | I feel comfortable 1 2
doing the au de costa
in the roda.
9. | I can to the macaco. 2 1
10. | I feel comfortable 1 1 1
doing the macaco in
the roda.

Note: The numbers represent the number of participants endorsing each item.
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Revesado: Was this behavior completed correctly?

Correct

Incorrect

1. Start from the base position (left leg back)

2. Move into center position

3. Simultaneously bend the left leg and straighten the right leg (so
that the upper body is leaning towards the left),

4. The left arm reaches for the ground, next to the left leg,

5. Right arm also reaches to the ground, parallel to the left hand.

6. The right leg lifts off the ground as the left hand touches the
floor (flat palm)

7. The right leg lifts (slightly bent) over the body as the left leg
pushes off the ground (goes from bent to straight)

8. The right hand prepares to touch the ground (flat palm)

9. As the right leg continues to go over the body, the left leg lifts
off the ground

10. The right hand lands on the floor, next to the left hand

11. As the right leg goes over the body and starts returning to the
ground, the back begins to arch

12. The left leg goes over the body and the left hand begins to lift
off the ground.

13. When the right leg lands, the back is arched, the right hand
begins to lift off the ground,

14. The left leg begins returning to the ground, passing the right
leg so that it lands behind the body, raising the upper body, with
arms to the side

15. Back to the base position.
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Table 3: Au De Costa Checklist
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Au de costa: Was this behavior completed correctly?

Correct

Incorrect

1. Start from the base position (left leg back)

2. Move into center position

3. Bring the right leg next to the left so that the right leg passes the
left and is placed on the floor

4. As the right leg is placed (and is slightly bent), the left leg lifts
to the front of the body

5. The right arm stays straight as it reaches towards the floor
behind the body (and the palm is flat on the floor), so that the back
arches

6. The left arm is opposite of the right arm (in the air to the front)

7. The left arm is swung back, behind the body

8. As the left leg begins to swing over the body, the right leg
pushes off the ground (goes from bent to straight) and lifts from
the floor, beginning to follow the left leg over the body.

9. The left hand reaches behind the body and is placed on the
ground in a 45 degree angle from the right hand

10. The legs follow over the body, the left leg leading the right leg

11. The left leg is straightened as is lands parallel to the right hand

12. The right hand comes off the ground as the right leg is parallel
to the ground,

13. The left hand comes off the ground right before the right leg
reaches the ground and is parallel to the left leg

14. The upper body comes off the ground and moves to the right
until it is upright

15. The body is now back in the center position
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Table 4: Macaco Checklist
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Macaco: Was this behavior completed correctly?

Correct

Incorrect

1. Start from the base position (left leg back)

2. Move into center position

3. Bring the right leg next to the left so that both feet are facing to
left

4. Bend knees so that the body is close to the floor

5. The right arm stays straight as it reaches towards the floor
behind the body (and the palm is flat on the floor),

6. The left arm is opposite of the right arm (in the air to the front)

7. The left arm is swung back,

8. Simultaneously, the legs are straightened so that the back is
arched and the feet push off the ground.

9. The left hand reaches behind the body and is placed on the
ground in a 45 degree angle from the right hand

10. The legs follow over the body, the left leg leading the right leg

11. The left leg is straightened as is lands parallel to the right hand

12. The right hand comes off the ground as the right leg is parallel
to the ground,

13. The left hand comes off the ground right before the right leg
reaches the ground and is parallel to the left leg

14. The upper body comes off the ground and moves to the right
until it is upright

15. The body is now back in center position




