Effects of Force Level and Hand Dominance on
Bilateral Transfer of a Fine Motor Skill.
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Objective: RMSE The person that experiened the largest drop in RMSE was the high

force, right hand practicing left hand testing group (DH). Next was
the DL group, followed by the NH group, with the NL group having

To investigate previously reported differences in bilateral
transfer of a motor skill depending on force level of the task
and direction of transfer

ﬂ: an increase in error.(Figure 1).
AImsS: ' |
Determine whether dominant limb practice has a higher impact I II C_ursor movement Smo.othn.ess improved for egch _Of the groups,
on non-dominant limb performance than vice versa. Determine — . : with the NL group expriencing the most reduction in CVE, with the
whether a task with a higher force level will lead to more DH group closely behind. (Figure 2).
transfer of skill

RMSE/MVC

Figure 1: RMSE val f f i - A i
'gure 1: RMSE values before and after practice Time taken to finish the task remained almost the same for the DL

_ - and NH groups, and increased for the NL group. Time decreased

for the DH group.

e 40 right-handed, healthy volunteers ages 18-30 years randomly
assigned to 1 of 4 groups: right hand practice, high force (DH), Y
right hand practice, low force (DL), left hand practice, high force I I _

Participants:

(NH), left hand practice, low force (NL).

Task:
Manipulate a computer screen cursor with isometric forces

produced by the left and right index fingers in order to trace an

X-shape. Participants will perform one test trial with one hand, Figure 2: CVE values before and after practice
followed by 20 practice trials with the other, followed by another Time SR
test with the original hand. What hand they begin with, as well as

These preliminary results support our hypothesis. The DH was the
only group to express improvement in all three metrics of
performance, with a lower RMSE, CVE, and Time. We
hypothesized that more bilateral transfer would occur in higher
force conditions, and from the right hand to the left, and this
supports that idea. The NL group was hypothesized to show the

Force/Hand Groups

the force level they will be performing the task at depends on B least imp.rovement, and .this 1S wh_at o_ur results show. NL had only a
what group they are in. Independent analog force data controlling g derease In C\(E, but an increase in Time and RMSE-_DH haq the
the cursor location were collected @ 1kHz from both index g second most Improvement as both DH and N'_— experience _||tt|e
fingers and compared to the moving target location using our - change n time but _DH had d Ialrger dec_rease in RMSE. This leads
MFQS apparatus (Figure 3) | us to believe that directionality is more important than force level
Each particinant performed:- - Force/Hand Groups ”“ when it comes to degree of transfer, however further testing is
S ' required.

 Pre isometric digit flexion maximal voluntary contractions (MVC)
to normalize testing force levels. Figure 3: Time taken (seconds) before and after practice _

e 1 familiarity trial to become accustomed to the equipment,
including target movement and cursor control

e 1 baseline test trial of the task with their test hand

e 2 blocks of 10 practice trials with the opposite hand

e 1 test trial of the task with their test hand, to compare to the
baseline trial
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Dependent Measures:
e Tracking error - root mean squared error (RMSE)

e Error Variability - coefficient of variability of the error (CVE) , \_ T
e Time - time taken to complete the tracing task Figure 3: MFQS apparatus Figure 4: The task shape
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