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The main goal of the study was to analyse the reliability of the “Test of manipulation functions” using the con-
structional set Ministav. This newly carried out test is designed to test the impaired manipulation functions of the
hand. The number of healthy subjects tested was 417, which was further divided into four groups according to age.
The tested subjects performed 17 subtests in three trials. The outcome score is an average of these three trials. The
tested criterion was the time necessary to perform each subtest. To assess the reliability of the new test, a correlation
analysis using the Pearson correlation coefficient was applied. The values of reliability coefficients range, in particular
subtests in given groups, from 0.14 to 0.94. The lowest average values of the reliability coefficient are seen in children
(r = 0.54). In contrast, the highest values are reached in seniors (r = 0.82).

Keywords: Hand, dexterity, manipulation, test of manipulation functions, reliability.

INTRODUCTION

Manipulation is an intentionally targeted ideokinetic
movement characteristic of homo sapiens able to do cre-
ative activities (Véle, 1997). The term “manipulation”
is often used to mean that the hands move an object to
perform the activities wanted, i.e. the object moves in
the hand or between both hands or the hands are hold-
ing the object that they are moving in space (Exner,
1993). Manipulation functions are closely connected
with cognitive functions of the brain. It is a complex and
dynamic system comprising visual perception, space rec-
ognition, concentration, memory and executive func-
tions (Grieve, 2000).

The impairment of manipulation functions means
a severe problem for patients and may have physical,
psychological and social impacts. Advances in hand
therapy depend on the quality of the tests used to per-
form assessments. To evaluate how severe the problem
is, it is necessary to use a suitable objective test that is
able to disclose insufficiencies in performance, to regis-
ter the improvement, stagnation or deterioration of the
course of a disease. This is the only way to choose an
adequate therapy and enable patients to perform daily
and working activities. A hand function test should pro-
vide pertinent information about the quality and the
speed of performance of the hand as the person accom-
plishes a task and the time required to complete that
task (Aaron & Stegink-Jansen, 2003). The performance
of manipulation activities is always connected with the
state of CNS. This is why creative tests are able to dis-
close not only local impairments but also disfunctions in

concentration, memory, planning tasks, choosing strate-
gies, etc. Such tests, nevertheless, are missing among the
equipment of many therapists.

One of the most frequent tests of manipulation func-
tions in use is the Jebsen test of hand function (Hardin,
2002). It comprises seven subtests, six of which involve
manipulating objects (i. e., turning cards, stacking check-
ers, lifting objects) and the seventh one is a writing test
(Thonnard, Plaghki, & Bragard, 1994; Hluchnikova,
1999; Hardin, 2002). Other tests are a combination of
this basic test with activities of daily living (e.g. Timed
manual evaluation test, Upper extremity performance
test for the elderly, and the Smith hand function evalu-
ation, to name three such tests). A further group of
tests evaluates the time necessary for the performance
of a simple repeated task or a number of objects ma-
nipulated in a given time (e.g. The Minnesota rate of
manipulation tests, The nine-hole peg test, The func-
tional dexterity test, The purdue pegboard test, The box
and block test).

Most tests of manipulation functions are for time
and economic reasons very simple and require only one
kind of manipulation to be repeated (e.g. the insertion
of pegs into a hole, displacing blocks from one box into
another box, etc.). What is not tested is a greater number
of kinds of grasp or combined grasps or coordination
of both upper extremities, and no creativity is asked for
within the performance of tasks and, moreover, motiva-
tion is often absent. For this reason, when using these
tests we may overlook some of the present disorders of
hand functions that may lead to a lack of successful of
the therapy. In many such tests the statistical parameters
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of a test are missing (Croarkin et al., 2004). Further-
more, these tests are not easily accessible to therapists
in the Czech Republic and are very expensive. In regard
to these facts, new standardised tests have been carried
out. It is expected that the newly designed and carried
out Test of Manipulation Functions (TMF) may be qual-
itatively a new type of test enabling us to gain a broader
spectrum of information on each tested person.

The TMF was designed to serve physiotherapists
and occupational therapists as well as other specialists
evaluating the manipulation abilities of any tested per-
son. It evaluates the abilities of an individual in using
his hands in uni and bimanual activities by means of the
constructional set Ministav made for this purpose. TMF
complements the scale of the tests of manipulation func-
tions. Its advantage, as opposed to other tests, is that,
thanks to positive motivation and a creative approach,
the patient experiences a minimum of stress caused by
failure (Vyskotova, 2003). The testing resembles child’s
play, in which it is possible to test various types of grasp,
the ability to manipulate objects, the coordination of
both upper extremities as well as some psychological
processes (initiation, selection of strategy, task memory,
etc.). During testing, it is possible to set a degree of dif-
ficulty and to make use of suitable subtests according to
a particular condition and the course of a certain illness.
The constructional set Ministav may be used, besides in
diagnostics, also for treatment, as it gives a great number
of working variants and is easily portable.

TMF may be regarded to be one of the specialised
motoric tests. The contents of the motoric tests are
movement activities listed according to their movement
task and respective rules (Mékota & Novosad, 2005).
Their standardization requires the use of standardised
aids (tools, etc.), the same well thought out, exact in-
struction, and that they be easy to reproduce (Mé&kota
& Blahus, 1983). Manipulation function tests are very
sensitive to a great number of outer and inner disturb-
ing influences. This is why the tested subject must fully
concentrate during testing and must not be disturbed.

The quality of the tests is evaluated by its objectivity,
reliability and validity (Komenda, 1995). This study is
focussed on one of the aspects of this test - reliability.
Measurement reliability shows how the result of meas-
urement changes when repeated (Komenda, 1995). The
results of testing should be, to the maximum degree
possible, independent of casual errors. The resulting reli-
ability then shows to which degree this requirement is
being met (Mékota et al., 1988). To evaluate reliability,
several steps are taken: test-retest reliability, reliability of
parallel measurements, and/or reliability found out due
to the test being done in halves (Hendl, 2006). To verify
TMEF, the test-retest reliability of two measurements of
a number of objects was used, applying a given method
in two time periods by means of the Pearson correlation
coefficient.
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The aim of this study is to verify the reliability of
the new TMF test.

METHOD
Description of test

TMF is performed using the special patented con-
structional set Ministav (Vyskotova, 2003). TMF com-
prises 17 subtests, as a whole, performed by means of
5 constructional objects, the so called the “Needle”,
“Cube”, “House”, “Pyramid” and “Mummy” (Fig. 1).
1. A “Needle” has the shape of a cone with five holes

through which a wooden needle is put, attached to

the cone using a cord.

2. A “Cube” is a three segmental prism, which forms
three parts having the same dimensions with differ-
ently placed side pegs.

3. A “House” is a quadrilateral object, having four inde-
pendent parts. Provided all four parts are composed
in the right way, their walls form simple geometrical
shapes according to their axial symmetry.

4. A “Pyramid” is composed of three parts that hold
together due to the central axis and the lateral peg.

5. A “Mummy” is a body formed by seven independent
segments with a circular diametre, having together
a skittle shape.

Fig. 1
Group of five objects of constructional set Ministav

Legend
1 - Needle, 2 - Cube, 3 - House, 4 - Pyramid, 5 - Mummy

Each of these objects may be manipulated in a spe-
cific way (Vyskotova & Vaverka, 2003). The overview
of subtests made using particular objects is shown in
TABLE 1. The tested criterion is the time achieved.
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TABLE 1

Test of manipulation functions using the constructional set Ministav
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Object Name Contents of subtest Tested quality
of subtest
Needle BHS both hands sewing tridigital grip,
DHS (where both hands spell in holding the needle) bimanual coordination
dominant hand sewing
Cube BHA both hands assembling bidigital grip,
(assembling the Cube by both hands) taxis, coordination, stereognosis
BHD both hands dismantling
(dismantling the Cube by both hands)
DHA dominant hand assembling
(assembling the Cube by dominant hand)
DHD dominant hand dismantling
(dismantling the Cube by dominant hand)
ACP assembling the Cube according to pattern
House LDHp lifting the House by dominant hand using a palm grip palm grip,

LDHf lifting the House by dominant hand using a finger grip pinch grip,

AHP assembling the House by both hands according to pattern | power of grip,
coordination,
recognition of geommetrical shapes

Pyramid | BHA - both hands assembling combination of grips, bimanual coordination,
(assembling the Pyramid by both hands) taxis,
BHD - both hands dismantling memory,
(dismantling the Pyramid by both hands) action planning
DHA - dominant hand assembling
(assembling the Pyramid by dominant hand)
DHD - dominant hand dismantling
(dismantling the Pyramid by dominant hand)
Mummy | DHA - dominant hand assembling bidigital grip,
(assembling the Mummy by dominant hand) taxis,

DHD - dominant hand dismantling memory,

(dismantling the Mummy by dominant hand) cognitive functions

AMP - assembling the Mummy according to pattern

The course and organization of measurement

The testing was carried out in a quiet room. The
examiner and tested person were sitting facing each
other at the table. The tested subject was placed sitting
upright having his/her forearms freely put on the table
with hands in a working position. The examiner demon-
strated the task to be performed. The subject made a try
at each subtest. After the instruction three trials were
made. The tasks demanding manipulation conducted
by one hand were performed by the preferred extremity.
The examiner measured the achieved time by means
of a stop-watch. The measured data (in seconds) were
registered in given forms. The resulting score of each
subtest was represented by the average value of these
three trials. The total duration of the whole test TMF
took, on the average, 20 minutes.

Tested Groups

The test was applied to a group of subjects divided
into four age categories: children 9-10 years, adults
aged 20-25, adults in the age category 40-50 years and
seniors over 65 years old (TABLE 2). The selection
of the group was conducted in the region of Northern
Moravia. As a whole, 417 healthy subjects were tested
(245 women and 172 men).

Statistical data

The mutual relationship among the trials in the
particular group were assessed by means of correlation
coefficients, by differences via the Wilcoxon pair test
and, alternatively, also by a one selection pair t-test. The
reliability of measurement was verified by means of the
correlation relationship among the single trials and the
resulting score. In order to assess the reliability of a new
test, statistical analysis was conducted using the Pearson
coefficient. The data were processed with the help of the
software system to analyse data by StatSoft, Inc. (2001),
Statistica Cz, version 6 (www. StatSoft.cz).
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TABLE 2
Measured groups
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Figure Age .
Group — min max
total female male X s
Children 9-10 year 105 49 56 9.7 0.44 9 10
Adults 20-25 year 109 61 48 21.8 1.88 20 25
Adults 40-50 year 101 69 32 44.3 3.75 40 50
Seniors over 65 year 102 66 36 73.0 6.48 65 90
Whole group 417 245 172 36.7 24.35 9 90
RESULTS measurements for each of 17 subtests. Subsequently, the

In all four age groups, as well as in the whole set,
the mutual relations among these particular three trials
in all 17 subtests were tested. Average values of each
reliability coefficient were obtained for each subtest and
these are considered to be final values.

The baseline of data processing was presented by
the calculation of basic statistical characteristics in all

calculation of correlation coefficients among the par-
ticular trials was carried out. TABLE 3a and 3b show
the survey of correlation coefficients giving final values
when the first trial was compared with an average value
of the second and third one, as well as the second trial
with an average value of the first and third one, and the
third trial with an average value of the first and second
one. Using the three numerical values in each subtest,

TABLE 3a
Reliability coefficients expressed in correlation coefficients among single trials in groups of children, adults 1 and
adults 2
Test Subtest Groups
Ch Al A2
Correlation among trials Correlation among trials Correlation among trials
1:23 2:13 3:12 1:23 2:13 3:12 1:23 2:13 3:12
Needle | BHS 0.65 0.69 0.73 0.75 0.76 0.77 0.61 0.67 0.72
DHS 0.58 0.64 0.59 0.72 0.71 0.62 0.49 0.58 0.69
Cube BHA 0.29 0.39 0.32 0.47 0.61 0.48 0.52 0.55 0.63
BHD 0.71 0.78 0.75 0.72 0.77 0.75 0.71 0.77 0.74
DHA 0.44 0.45 0.48 0.67 0.70 0.69 0.65 0.75 0.60
DHD 0.63 0.73 0.77 0.75 0.82 0.82 0.64 0.69 0.68
ACP 0.12 0.25 0.38 0.60 0.68 0.70 0.37 0.53 0.45
House LDHp 0.65 0.71 0.64 0.67 0.80 0.78 0.62 0.68 0.75
LDHf 0.13 0.19 0.11 0.53 0.52 0.51 0.30 0.30 0.32
AHP 0.51 0.55 0.56 0.73 0.74 0.67 0.54 0.69 0.62
Pyramid | BHA 0.62 0.58 0.66 0.58 0.59 0.59 0.68 0.81 0.74
BHD 0.49 0.64 0.60 0.68 0.66 0.60 0.45 0.54 0.41
DHA 0.50 0.62 0.60 0.54 0.61 0.60 0.46 0.55 0.65
DHD 0.45 0.45 0.46 0.67 0.63 0.61 0.65 0.52 0.54
Mummy | DHA 0.59 0.68 0.56 0.70 0.70 0.73 0.61 0.68 0.58
DHD 0.56 0.74 0.67 0.79 0.85 0.77 0.72 0.50 0.83
AMP 0.45 0.57 0.50 0.55 0.63 0.56 0.35 0.50 0.51
Legend

1:23 means the correlation between the 1% trial and an average value of the 2™ and 3™ trial; 2:13 correlation between 2" trial and an
average value of the 1% and 3™ trial; 3:12 correlation between the 3™ trial and an average value of the 1% and 2 trial.

Ch - group of children 9-10 year; Al - group of adults 20-25 year; A2 - group of adults 40-50 year; Sr - group of seniors over 65 year;
Gro - whole group; BHS - both hands sewing; DHS - dominant hand sewing; BHA - both hands assembling; BHD - both hands disman-
tling; DHA - dominant hand assembling; DHD - dominant hand dismantling; ACP/AHP/AMP - assembling the Cube/House/Mummy
according to pattern; LDHp - lifting the House by dominant hand using a palm grip; LDHf - lifting the House by dominant hand using

a finger grip.



Acta Univ. Palacki. Olomuc., Gymn. 2007, vol. 37, no. 3

TABLE 3b
Reliability coefficients expressed in correlation coefficients among single trials in groups of seniors and whole group
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Test Subtest Groups
Sr Gro
Correlation among trials Correlation among trials
1:23 2:13 312 1:23 2:13 3:12
Needle | BHS 0.92 0.95 0.94 0.92 0.94 0.94
DHS 0.94 0.93 0.96 0.90 0.91 0.92
Cube BHA 0.83 0.88 0.80 0.79 0.83 0.79
BHD 0.83 0.88 0.90 0.84 0.88 0.88
DHA 0.84 0.88 0.83 0.82 0.86 0.82
DHD 0.81 0.89 0.87 0.84 0.90 0.90
ACP 0.67 0.78 0.77 0.67 0.78 0.78
House LDHp 0.79 0.87 0.86 0.74 0.82 0.79
LDHf 0.62 0.58 0.66 0.49 0.47 0.45
AHP 0.77 0.83 0.68 0.78 0.83 0.71
Pyramid | BHA 0.89 0.86 0.86 0.86 0.85 0.86
BHD 0.78 0.87 0.81 0.78 0.86 0.82
DHA 0.84 0.87 0.83 0.79 0.85 0.82
DHD 0.85 0.84 0.80 0.84 0.83 0.81
Mummy | DHA 0.80 0.78 0.78 0.82 0.82 0.82
DHD 0.89 0.94 0.87 0.90 0.95 0.91
AMP 0.83 0.85 0.79 0.79 0.84 0.80
Legend

BHS - both hands sewing; DHS - dominant hand sewing; BHA - both hands assembling; BHD - both hands dismantling; DHA - dominant
hand assembling; DHD - dominant hand dismantling; ACP/AHP/AMP - assembling the Cube/House/Mummy according to pattern;
LDHp - lifting the House by dominant hand using a palm grip; LDHf - lifting the House by dominant hand using a finger grip.

and in each group, an average value of reliability coeffi-
cients have been calculated. The survey of these values
is shown in TABLE 4. All the reliability coefficient val-
ues are statistically significant (p < 0.01) except for the
subtest ACP (Assembling Cube according to Pattern)
in the group of children and LHfg (Lifting House using
a Finger Grip) in the same group.

The results of the statistical analysis in TABLE 4
show that the values of reliability coefficients within the
particular subtests vary with regard to age groups and to
particular subtests. The values of reliability coefficients
are within particular subtests in particular groups in the
range of 0.14 to 0.94.

The lowest average value of reliability coefficient
were reached in the group of children (r = 0.54). Con-
trary, the highest values were reached in seniors as well
as in the whole group (average value r = 0.82). The
values of the reliability coefficients given in TABLE 4
show that only the group of seniors can be considered
highly reliable in all the subtests except for the subtest
LHfg (Lifting House using a Finger Grip).

The groups of adults aged 20-25 and 40-50 years are
in the middle range of reliability. The groups of adults
in the age category of 20-25 years reached an average
value of reliability coefficient of r = 0.67 and the group
of adults in the age category of 40-50 years had an

average value of r = 0.60. The lowest value of reliability
coefficient as observed in the subtest LHpg (r = 0.14) in
the group of children and the highest one in the subtest
BHS (Both Hands Sewing) and DHS (Dominant Hand
Sewing) was r = 0.94 in the group of seniors.

DISCUSSION

According to the rules of the American Society of
Hand Therapists, the reliable motoric tests of the ma-
nipulation ability of the hand must include a statement
of the purpose of the test and evidence of the reliability
and validity of the test meant for the target population.
Equipment standards must be available for the instru-
mental and standardized instructions for administering,
scoring, and interpreting the test. The norms should
include a large normal population sample, which is di-
vided into specific categories according to age, handed-
ness, or occupation (Aaron & Stegink-Jansen, 2003).

Reliability can be evaluated by means of various
methods. One of the possibilities is so called test-retest
reliability. Its purpose is to determine whether the re-
peated applications of measuring the same subject or
group of subjects tend to change the results. Reliability
coefficients above 0.85 are generally regarded as high
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TABLE 4
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Reliability coefficients expressed in average values of the correlation coefficients among single trials

Test Subtest Groups
Ch Al A2 Sr Gro
Needle | BHS 0.69 0.76 0.67 0.94 0.93
DHS 0.60 0.68 0.59 0.94 0.91
Cube BHA 0.33 0.52 0.57 0.84 0.80
BHD 0.75 0.75 0.74 0.87 0.87
DHA 0.46 0.69 0.67 0.85 0.83
DHD 0.71 0.80 0.67 0.86 0.88
ACP 0.25 0.66 0.45 0.74 0.74
House LDHp 0.67 0.75 0.68 0.84 0.78
LDHf 0.14 0.52 0.31 0.62 0.47
AHP 0.54 0.71 0.62 0.76 0.77
Pyramid | BHA 0.62 0.59 0.74 0.87 0.86
BHD 0.58 0.65 0.47 0.82 0.82
DHA 0.57 0.58 0.55 0.85 0.82
DHD 0.45 0.64 0.57 0.83 0.83
Mummy | DHA 0.61 0.71 0.62 0.79 0.82
DHD 0.66 0.80 0.80 0.90 0.92
AMP 0.51 0.58 0.45 0.82 0.81
X 0.54 0.67 0.60 0.83 0.82
SD 0.16 0.09 0.12 0.07 0.10

and between 0.60 and 0.85 as moderate (Thonnard,
Plaghki, & Bragard, 1994).

The metric parametres of coordination tests are less
favourable than those of condition tests (Mékota & No-
vosad, 2005). Dexterity tests, where the criterion of per-
formance is the measure of the accuracy of a move, are
much less reliable. The successive trials often correlate
only on a level with r = 0.3-0.4. Reliability will increase
to reach an acceptable value when there are a greater
number of test repetitions (Mékota & Blahus, 1983).

The reliability of single subtests TMF expressed by
the Pearson coefficient of reliability moves in a large
range from 0.14 to 0.94. Most subtests reach a value of
over 0.60. This result is in conformity with those found
in dexterity tests where reliability also moves within
a range of 0.68-0.94 (Thonnard, Plaghki, & Bragard,
1994). In the best known dexterity test - the Jebsen test
of hand function, the estimate of test-retest reliability
in seven subtests was made within a range of 0.60-0.99
with the mean value of 0.84 (Thonnard, Plaghki, & Bra-
gard, 1994).

Dexterity tests are more sensitive than other kinds of
tests towards external and/or internal disturbing influ-
ences. There are various situational and accidental fac-
tors that may play a significant role (Mékota & Blahus,
1983). An important factor which can influence results
is the individual’s motoric learning ability, previous ex-
perience, motivation, etc. The significant influence of
motoric learning as a factor was proven by Aaron and

Stegink-Jansen (2003) when verifying the functional
dexterity test. They observed this influence as having
stopped at the third trial. They proposed that one experi-
mental trial should be conducted before proper testing
to reduce the influence of motoric learning. In case that
more than three trials were carried out, the results could
also be influenced by fatigue.

In TMF, the group of seniors reached the highest
values of correlation coefficient in almost all subtests,
which could be explained by a smaller influence of mo-
toric learning and greater experience in this group. In
consequence, the group of seniors was able to show
steadier performance. Three other groups improved
their score throughout the course of repeated trials prob-
ably due to the influence of motoric learning. Mostly
this impact and practical experience with fine motorics
as well were shown in the group of children.

The group of children showed mildly lower values
of the coefficient of reliability in almost all subtests,
which could be explained not only by the influence of
motoric learning, but also by a lesser ability to concen-
trate, a higher inclination to divert attention, lower moti-
vation, a less developed sense of spatial orientation, etc.
The lowest values of the reliability coefficient appeared
in subtests demanding a greater participation of the cog-
nitive functions of the brain. It concerned the subtests of
assembling objects (Cube, House, Mummy) according
to a model and lifting the House using a finger grip.
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The above seen results indicate a good reliability of
the TMF for the groups of adults and seniors. In these
age groups, after evaluation of the test validity of the
TMEF, it can be used in rehabilitative practice.

In the group of children, the average value of the cor-
relation coefficient varies. There are subtests which can
not be assessed as reliable (assembling the Cube using
both hands, assembling the Cube according to a pattern,
assembling the Mummy according to a pattern and lift-
ing the House using a finger grip). Other subtests can be
considered as reliable (both hands sewing, dismantling
the Cube using both hands, dismantling the Cube using
the dominant hand, lifting the House using the domi-
nant hand and using a palm grip, assembling the Pyra-
mid using both hands, assembling and dismantling the
Mummy using the dominant hand). Subtests in which
proper reliability was not shown will be taken out of
the battery of TMF subtests. They will be further used
though, in this age category, as a therapeutic tool.

A further step to take in the given project will be to
verify the validity of the TMF and to process normative
data.

The TMF has its limits. It is sensitive to all the pos-
sible external and internal disturbing influences. This
is why the tested subject must fully concentrate dur-
ing testing and must not be disturbed. To date, the test
has been verified on a group of healthy subjects and, at
present, testing of the groups of patients with functional
deficiency in the hand region is underway.

CONCLUSION

The TMF using the constructional set Ministav was
designed to give therapists a diagnostic tool to evalu-
ate decreased manipulation functions of the hand. The
TMF presents quite a new original test that broadens
and gives more precision to information on the level
of the manipulation functions of a tested person. The
TMF informs us about the patient’s ability to use his
hands in mono and bimanual activities, and completes
the so far used tests of dexterity. The test consists of
17 subtests conducted by means of five objects of the
constructional set Ministav. The performance of each
subtest comprises one training trial and three measured
trials. For each trial the endurance time is measured.
The outcome score of single test items is given by an
average of three trials.

Evaluation of its reliability has proven that the given
test meets all the requirements made for this type of mo-
toric test, and can be employed for the age category of
seniors and adults, respectively. For the age category of
children it is recommended to employ only the chosen
subtests from the given test battery. A further recom-
mended step before implementing of TMF into clinical
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practice is to verify the validity of this test and to work
out binding norms.
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TEST MANIPULACNICH FUNKCI
VE FYZIOTERAPII POMOCI STAVEBNICE
MINISTAV A OVERENI JEHO RELIABILITY
(Souhrn anglického textu)

Hlavnim cilem studie bylo ovéfeni reliability nové
vytvofeného ,testu manipulaénich funkci“ pomoci
stavebnice Ministav (TMF), uréeného k testovani po-
ruch funkci ruky. TMF zahrnuje celkem 17 subtesti,
provadénych pomoci péti stavebnicovych objektl. Test
absolvovalo 417 zdravych osob (245 Zen, 172 muzi),
rozd€lenych podle véku do Ctyt kategorii: déti 9-10leté,
dospéli ve véku 20-25 let, dospéli ve vékové kategorii
40-50 let a seniofi ve véku nad 65 let. Testované osoby
vykonaly celkem 17 subtestli. Provedeni kazdého sub-
testu spocivalo v 1 zacviéném pokusu a tfech méfenych
pokusech. Méfila se doba trvani kazdého pokusu. Vy-
sledné skore tvoril primér ze tfi pokusl. Testovanym
kritériem byl dosaZeny cas.

U vSech 4 vé€kovych podskupin i celého souboru
byly zjistovany korelace mezi jednotlivymi tfemi poku-
sy u vSech 17 subtestll. K posouzeni reliability nového
testu byl pouzit Pearsontiv korelacni koeficient. Byly vy-
pocteny primérné hodnoty koeficientl reliability pro
kazdy subtest.

Hodnoty koeficienti reliability se pohybuji v jednot-
livych subtestech u jednotlivych souborli v rozmezi od
0,14 do 0,94. Nejnizsi primérné hodnoty koeficientu
reliability dosahuje soubor déti (r = 0,54). Naopak nej-
vysSich hodnot dosahuje soubor seniort (r = 0,82).

VétSina subtestli dosahuje hodnot nad 0,60. Tento
nalez se shoduje s nalezy jinych testl manualni doved-
nosti.

Vysledky naznacuji dobrou reliabilitu testu TMF
pro soubory dospélych a seniorti. U téchto vékovych
skupin po prokazani validity testu bude moci byt test
TMF vyuzivan v rehabilitaéni praxi. Subtesty, u kterych
nebyla prokdzana vyhovujici reliabilita, budou z baterie
subtestli TMF vyrazeny. Dale budou vyuzivany jako te-
rapeuticky nastroj.

Klicovd slova: ruka, zrucnost, manipulace, test manipulac-
nich funkci, reliabilita.
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