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Abstract:  In this paper, the short introductionis given about measuring instruments, their characteristics and the main goals 
and purpose of measuring in kinesiology. There are also explained the reasons for testing (diagnostics of physical fitness I 
very important for all participants in sport  
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I. INTRODUCTION 
 
Measuring has an extremely important role in 
science. By measuring, we obtain quantitative data 
that are then analyzed by statistical mathematical 
methods, in order to extract from the data that what is 
important for answering the hypothesis or hypotheses 
of research. 
 
II. MEASURING INSTRUMENTS 
 
Besides defining the scales which will be used to 
express the measured data, and in relation to this also 
the methods of data analysis, it is necessary to select 
the measuring instruments. Main types of measuring 
instruments are tests, questionnaires, rating scales, 
survey questionnaires.  
 
Test is a standardized procedure for testing abilities 
and skills. If there is no instrument for measuring a 
certain phenomenon, it will be constructed following 
a standardized procedure, which includes a pre-
experiment to determine the metric characteristics 
and then standardization (procedure of determining 
the norms of an instrument obtained on randomly 
selected and representative samples of examinees 
who belong to the characteristics of the sample on 
which standardization had been done, and this 
information must be included in test instructions) and 
calibration of the instrument (the instrument is 
calibrated if there is a possibility of sorting brutto 
results on a certain scale of z-scale or t-scale or scale 
of deciles and centiles, and their purpose is to 
determine the distance of a result form the mean). It 
is understood that operations are performed on 
homogenous and representative subject samples for 
which the instrument was constructed. The operation 
of data collection can follow if, aside from the 
manner of measuring, metric characteristics of the 
test are also known (validity, reliability, objectivity, 
sensitivity and discriminant value, instrument 
calibration). The procedure of data collection should 
be organized in such a manner that it maximally 
neutralizes the error that can be a part of the 
instrument or the measuring procedure. Data 
collection is the first fundamental scientific problem. 

III. CHARACTERISTICS OF MEASURING 
INSTRUMENTS 
 
Measuring or metric characteristics of instruments 
have an important role in designing and selecting 
measuring instrument for needs of scientific research 
and needs of practice. Metric characteristics are 
certain preconditions and standards that a measuring 
instrument must fulfill in order to be used for 
measuring features, i.e., abilities and characteristics 
of subjects. Quality of the measuring procedure can 
be ensured only when the required standards are met. 
If a measuring instrument which does not have good 
metric characteristics (because a better one is not 
available) is applied in a scientific research, this 
should be taken into consideration during 
interpretation of the results. However, in practice, 
measuring instruments that do not fully meet the 
standards regarding metric characteristics should not 
be used for the purposes of diagnostics and selection 
of candidates. The reason is clear, diagnostics is 
extremely important for selection of adequate 
intervention or treatment, and this also goes for the 
selection of candidates for activities that are 
extremely important in people’s lives, e.g., admission 
to college and obtaining a job position. 
There are four metric or measuring characteristics: 

1. validity 
2. reliability 
3. sensitivity 
4. objectivity. 

In order for a measuring instrument to be used in 
practice, aside from satisfying the aforementioned 
four preconditions, a fifth one should also be fulfilled, 
and that is calibration. Calibration denotes 
determination of norms or standards for evaluation of 
results that subjects achieve on the measuring 
instrument. Some consider it to be a fifth metric 
characteristic. 
 
A measuring instrument is valid if it measures that 
what we think it measures. Reliability refers to 
different aspects of stability and consistency of 
results obtained by measuring instruments. In the 
broadest sense of the word, reliability denotes the 
range in which individual differences in results 
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obtained by the measuring instrument can be assigned 
to actual differences in some characteristic which was 
the subject of measurement and the range in which 
they can be assigned to error. In other words, what 
portion of the total variance belongs to true variance, 
and what portion belongs to error variance. 
Reliability is a metric characteristic related to the 
precision of measuring. 
It is defined in two ways: 
 
1. A measuring instrument is reliable if basically 

the same results are obtained in repeated 
measuring. 

2. A measuring instrument is reliable if all its parts 
are consistent in measuring the same construct. 

 
A measuring instrument is sensitive if it allows 
detection of even the smallest differences between 
subjects in the characteristic that is the subject of 
measurement. If several subjects have the same 
result, there is a higher possibility that the instrument 
is not sensitive. Objectivity of measurement implies 
that such measuring conditions have been secured in 
which subjects’ performance would depend only 
upon the development of the characteristic which is 
being measured in the subjects, and not on other 
circumstances in which the measurement is taking 
place and subjects’ performance is being evaluated. 
Therefore, a measuring instrument is considered to be 
objective if the obtained results depend solely on the 
subjects, i.e., the development level of the 
characteristic which is being measured, and not on 
the circumstances in which the measuring was carried 
out or the examiner’s influence. The results must be 
compared with certain standards and reference values 
in order to be interpretable. Calibration is the testing 
of accuracy of a measuring instrument. The norms 
should be periodically checked. 
 
IV. REASON FOR TESTING 
 
There are many reasons why testing (diagnostics of 
physical fitness) is of vital importance for scientists, 
coaches and examinees. 
Some of these reasons are: 
 
1. Detecting weaknesses – one of the main reasons 
for testing is to define “strengths” and “weaknesses” 
of subjects. This includes detecting principal 
components of functional-motor abilities in a sport 
and to define tests that can assess the state of physical 
fitness of those components, i.e., abilities. Training 
programs should be defined only after the testing is 

done and state of preparedness of functional-motor 
abilities is defined. 
2. Monitoring development/progress – by repeating 
appropriate tests in appropriate time intervals, 
coaches can monitor efficiency and effectiveness of 
distinct (defined) training programs of young athletes. 
Performing only one testing (diagnostics) per year 
provides very little useful information, both for coach 
and for subjects, and this type of diagnostics is not 
recommended. 
3. Getting feedback – feedback on the results in 
specific tests often encourage the subjects to improve 
individual abilities, especially if they know that the 
testing will be repeated after a certain time period. 
The possibility of a team and individual to 
periodically compare their abilities with objective and 
relevant tests makes suitable motivation for desire for 
improvement and perfection. 
4. Education of coaches and examinees – the program 
of testing provides coaches and examinees with better 
understanding of the necessary levels of functional-
motor abilities required by certain task in order to be 
successful. This also points out the necessity of 
systematic planning of individual training program. 
5. Prediction of success – to define, plan and control 
progress and predict success, it is necessary to have 
the knowledge of the state and the changes of 
morphological particularities and functional-motor 
abilities and capacity. 
Specificities of psychophysical development of 
examinees and demands of individual phases of 
fitness preparation determine the contents and 
modalities of training, and thus also the diagnostics 
procedures, which can ensure the achievement of the 
set goals with the highest level of certainty. Some 
abilities, as a priority, are developed in early, and 
some in later phases of conditional preparation. They 
are mutually dependent and development of one 
ability is a precondition for development of another 
ability. The development of one ability may last for a 
longer period of time, whereas the development of 
another ability may be intense and last only for a 
short period of time. 
 
REFERENCES 
 
[1] Thomas, J.R., Nelson, J.K. (1990). Research methods in 

physical activity (2nd ed.). Champaign: Human Kinetics. 
[2] Blahus, P. (1999) Measuring and modelling motor abilities as 

concept formation in scientific theory building in 
kinanthropology. Intern. conf. Kinesiology for the 21st 
century”, Faculty of Physical Education University Zagreb, 
(pp. 43-50). 

 
 
 
 

 
 
 


