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Abstract 
Aim of the study. To establish: 1) the amount of research on general motor fitness of 1st-year students, conducted at 
selected Polish institutions of higher education between 1953-2010; 2) the number and kind of motor tests applied in 
this kind of research as well as the frequency of these tests during the period under study. Material and methods: 
The material for this research was composed of the publications on motor fitness of the first-year students taking part 
in specific motor trials applied at Polish tertiary institutions between 1953 - 2010. A diagnostic poll method was used 
in the research. Results: Fifty-four original research cases conducted in the period under study were observed. Within 
this period the trials such as: “100m run”, “jump from the run-up”, “grenade throw” and “ shot put” were more 
popular during the earlier years, while the trials such us: “zig-zag run”, “standing long jump”, and “medicine ball 
throw” were characteristic of more recent studies. Some of the most popular motor trials were: “standing long jump” – 
38 cases, “medicine ball throw” – 30 cases, “zig-zag run” – 28 cases, “shuttle runs” – 9 cases, "short distance runs” – 
12 cases, “downward bend from standing position” – 10 cases, and "vertical jump” – 8 cases. 
Conclusions: 1. Little research concerning the level of physical fitness of first-year students attending Polish tertiary 
institutions was conducted in the years 1953-2010; 2. The amount of motor fitness research carried out during this 
period fails to provide constant systematic assessment of the state of the students’ physical condition, which is a result 
of too large dispersions in time and territory where the measurements were taken; 3. In the motor fitness tests 
conducted with 1st-year students the determining variable was mainly gender, and only few research cases were found 
in which general motor fitness was analyzed according to environmental factors and anthropometric parameters; 4. 
The popularity of some trials as well as the frequency of their applications fluctuated differently over time.  
Keywords: first-year students, motor fitness tests, the years 1953-2010, Poland 
1. Introduction 
Motor fitness is one of the main indicators of human health and development, which is why it takes pride of place 
among the sciences of physical culture as the subject of numerous works. Despite the changes of views on the 
definition and assessment of motor fitness, testing is still a very important link in the control of human motor 
development (Osiński, 1998). Therefore, each physical training should be appropriately monitored. This principle 
applies in the case of both sport and health training as well as to compulsory classes of PE, for instance, the lessons 
conducted with university students. There are numerous applications for properly conducted motor fitness tests, 
namely: 
Ø within a relatively short period of time a vast amount of new information on the students’ lifestyle is 

provided, on the basis of which adequate, and if necessary, corrective measures can be undertaken; 
Ø with reference to an individual student, the measurement of his/her level of motor fitness may enhance a 

positive approach towards his/her body, enabling him/her to become conscious of his/her own level of motor 
development and, in consequence, better motor fitness; 

Ø motor tests can reveal individual or group health deficiencies (as a result of a single measurement or 
observations made within a course of time in the form of cross-sectional or longitudinal studies), which can 
serve the basis for estimating and advocating possible remedial measures; 
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Ø as regards practicing sports, motor tests can show weaknesses in general or specific aspects of motor fitness, 

and consequently help prevent sports injuries; or conversely, they can reveal hidden predispositions and 
abilities as well as motor skills which an individual would like to improve; 

Ø modified forms of motor tests are used to examine handicapped children and youth (including mentally 
retarded) and help adjust physical activities to their needs (e.g., Pilicz, 1997, Szopa & Grabowski, 1991) 

Continuous expansion of so-called ‘diseases of civilization’ as well as a systematic decrease in the level of physical 
activity raises the importance of  the research in this area, which in some cases appears to be the most accurate method 
of surveying the health prospects of specific populations (Drabik, 1989; Eriksen, 2001; Marsch, 1993). The effect of 
physical activity on the health of children, adolescents and adults has been frequently portrayed in foreign (Corbin, 
2002; Crespo, Ainsworth, Keteyian, Health, & Smit, 1999; Kemper, 1995; Pangrazi, Corbin, & Welk, 1996) and 
Polish literature (Astrand, 2000; Drabik, 2006; Mynarski, Garbaciak, Stokłosa, & Grządziel, 2007, Osiński, 2003; 
Szopa, 1999). 
Researchers are not unanimous in defining the concept of motor fitness, which is often identified with the term 
physical fitness(Pilicz, 1997; Raczek, 2010). Various approaches which reflect the scientists’ conflicting views on the 
subject have frequently aroused controversy. The overview of the Polish standpoints and opinions was presented 
int.al. in the work by Drabik (1997), Mynarski (2000), Osiński (2003), Pilicz (1996), Przewęda & Trześniowski 
(1996), Raczek (1991), and Szopa (1998). 
The studies of human motor fitness concentrate on subsequent stages of a person’s ontogenetic development as well 
as of particular social groups worldwide (Caspersen, Powell, & Christenson, 1985; Dishman, Sallis, Orenstein, 1985; 
Labbe & Welsh, 1993; Howley & Franks, 1997; Przewęda & Dobosz, 2007; Skinner & Oja, 1994; Tomkinson, 2007; 
Tomkinson & Olds, 2007). This work has focused on the research investigating the level of motor fitness of Polish 
students during their first year of study. While describing and explaining the relevant issues, the basic concepts used 
in the field of motor fitness have been adopted. 
In this article the term motor fitness should be interpreted in accordance with Raczek’s view as:“…a degree of 
manifestation of the level and structure of an individual’s determinants (potential) to perform physical activities. 
Therefore, not only is [motor fitness] described by the level of motor abilities (traditional interpretation), but also by 
motor skills and a kind of interdependences and relationships between them. Motor fitness is a concept of a more 
general scope than physical fitness. Motor fitness can manifest itself only by activation of mental processes and an 
individual’s behavior. Consequently, it is determined by the nature of decision-making processes.”(Raczek, 2010, p. 
62). 
Furthermore, according to Szopa “the definition of motor abilities combines the elements of the potential side as well 
as the effective, integrated by the common ground of biology and movement. As a result, the classification is 
determined not only by predispositions and motor skills essential for the given ability, but also the parameters that are 
typical of the different types of movements.”(Szopa, 1998, p. 79-80). 
Additionally, referring to Przewęda’s concept (1996), the author in question states that “motor fitness” should be 
considered in three related categories:  
Ø the level of motor abilities which enables a person to perform a motor task (a person “can do”),  
Ø a range of motor skills which determine the ability to perform motor tasks (a person “knows how to do”),  
Ø motivation and attitude which condition the achievement of the pursued goal (a person “wants to do”).  

In this perspective, motor fitness becomes an individual’s personal property rather than the characteristic of 
his/her motor activity. It refers to the person as a biosocial unity, not only to his/her physical, or even solely, to his/her 
motor apparatus, as motor fitness is an important (…) aspect of every action, every human activity.” (Raczek, 2010, p. 
63). 
In addition, the term research in the title of this work should be interpreted as a set of publications on the subject of 
motor fitness of the first-year students conducted at Polish institutions of higher education between 1054 – 2010, 
whereas the term test denotes“ a standardized and normalized trial which makes it possible to infer conclusions about 
the attributes of motor fitness not available for direct measurements, which is the basis for the comparison of 
individuals and groups in order to determine individual differences etc..”(Raczek, 2010, p. 286). It was also assumed 
after Pilicz, that motor tasks (movement tests) are prevalent methods of measurements while testing motor fitness, and 
their type and number vary in each test (Pilicz, 1997, p. 17). Therefore, a test can be a sample or a set of tests often 
referred to as a test battery (Przewęda & Trześniowski, 1996, p. 22). However, not every motor trial can be a test.  
The aim of this study was to present a number of publications on the subject of research on motor fitness of the first-
year students at selected Polish tertiary institutions (PTI) in the years 1953 – 2010. The objective formulated 
accordingly was achieved by means of answering the following questions: 

1. What is the number of publications on the subject of motor fitness of first-year male and female students 
attending selected PTI in the years 1953-2010?  

2. What type of Polish institutions of higher education participated in the motor fitness tests the most and least 
frequently?  
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3. Whose research involved the highest number of students? 
4. Which motor tests were the most popular in the period under study? 
5. What was the frequency of the specific motor tests throughout the period under investigation? 

2. Material and Methods 

2.1 Ethical consideration 

The research was carried out with prior approval of the Ethical Committee of UWM. 

2.2 Study material 

The material consisted of the works published in the period of 1953-2010 in the field of research on students’ motor 
fitness. The analysis related to the number and type of the motor tests as well as the number of the first-year students 
participating in the study.  

2.3 Data collection tool 

A diagnostic survey method was used in the study along with a thorough analysis of the documents in the form of 
published articles. A systematic review of the research on the 1st year students’ motor fitness was based on the 
following principles: 

Ø the present research focuses only on the Polish studies published in scientific journals, monographs, and 
chapters in monographs, 

Ø the students enrolled at the Faculties of Physical Education and Sports Sciences (mainly in Polish Academies 
of Physical Education) as well as the students of military and police schools of higher education, were 
excluded from our research on the grounds of the specificity of their curriculum, and the principles of 
selection and screening required from the candidates to be enrolled for these courses, 

Ø The publications were arranged chronologically according to the year of the conducted research. 

 

3. Results 

The data presented in table 1 shows the number of publications on the subject of motor fitness of first-year students. 
Additionally, it provides information on the number of university students participating in the study as well as the 
respondents’ gender. 

 
Table 1. The number of publications and the number of 1st year students’ participating in the research on motor fitness  

No. Number of students participating in research Number of author’s publications Women Men Total 
1 335 2164 2499 54 (Pilicz, 1958) 
2 4278 7629 11907 16 (Demel & Sikora, 1959) 
3 ∗ 6395 6395 55 (Pilicz, 1963) 
4 500 300 800 25 (Kobielski & Konior, 1958) 
5 ∗ 382 382 25 (Grus, 1980) 
6 ∗ 344 344 76 (Silski, 1966) 
7 800 800 1600 15 (Demel & Pilicz, 1966) 
8 459 467 926 56 (Pilicz, 1973) 
9 459 ∗ 459 62 (Pilicz, 1973) 
10 ∗ 214 214 24 (Grus, 1977b) 
11 467 ∗ 467 61 (Pilicz, 1971) 
12 ∗ 1060 1060 29 (Jaskólski, Niemiec, & Śliwa) 1970 
13 77 104 181 30 (Jaskólski, Niemiec, & Śliwa) 1972 
14 ∗ 139 139 92 (Wierbicki, 1975) 
15 ∗ 121 121 23(Grus, 1977a) 
16 467 ∗ 467 46 (Mroczyński, 1974) 
17 3053 ∗ 3053 5 (Burdziński, 1977a) 
18 210 682 892 4(Brodecki, 1977) 
19 ∗ 600 600 42 (Malanowicz, 1977) 
10 ∗ 3616 3616 77(Silski, 1981) 
21 ∗ 130 130 47 (Mroczyński, 1979) 
22 370 66 436 32 (Jopkiewicz & Kosztołowicz, 1978) 
23 ∗ 470 470 6 (Burdziński, 1977b) 
24 1314 ∗ 1314 86(Szymański, 1998) 
25 ∗ 165 165 14 (Deckert & Kobielski, 1977) 
26 ∗ 344 344 45 (Mroczkowski, 1976) 
27 244 ∗ 244 8 (Chlebicka, 1983) 
28 37 ∗ 37 44 (Mroczkowska, 1979) 
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29 ∗ 470 470 12 (Czapla & Malanowicz, 1979) 
30 3596 3584 7180 57 (Pilicz, 1982) 
31 279 47 326 13 (Czaplicki, 1997) 
32 861 602 1463 26 (Grzesiak, 1998) 
33 307 ∗ 307 75 (Rodziewicz-Gruhn et al., 1997) 
34 686 316 1002 21 (Drabik & Orzechowski, 1999) 
35 185 173 358 35 (Kuchnio & Foriasz, 2006) 
36 379 567 946 3 (Bratkowska-Gołaszewska, 2000) 
37 1473 1800 3273 39 (Lisicki, 2002) 
38 178 ∗ 178 87 (Tatarczuk & Asienkiewicz, 2008) 
39 1192 362 1554 31 (Jopkiewicz, Przychodni & Markowska, 2004) 
40 Θ Θ 1638 (©) 91 (Umiastowska, 2007) 
41 1925 1642 3567 65 (Podstawski, 2010) 
42 132 84 216 88 (Tatrcz & Wandycz, 2006) 
43 182 ∗ 182 41 (Lisicki & Drygas, 2005) 
44 219 ∗ 219 67 (Podstawski, Choszcz, & Wysocka-Welanc, 2006) 
45 ∗ 119 119 9 (Choszcz, Podstawski, & Wysocka-Welanc, 2009) 

Total 24664 35958 62240 45 
  Note: „∗” – didn’t participate, „Θ” – no precise date, (©)” – not count against the total 
 
Overall 45 original publications were found on the subject of first-year students’ motor fitness. Of all the publications, 
19 referred to both females and males, 15 focused exclusively on men, and 11 on women. Taking into account all the 
studies, 29 of them related to women whereas 33 to men. The review of the literature in this field indicates a 
considerable number of publications which are compilations of several studies contained also within this work. A total 
number of all the university students participating in the study was 60,622, comprising 24664 women and 35958 men.  
The research that covered the largest number of first-year students consisted of the  motor fitness tests conducted by 
Demel and Sikora (1959) in 1954 with the group of 11,907 women and men attending schools of higher education 
such as: universities, medical schools and technical colleges. The second largest group of participants (comprising 
7180 men and women) fell within the scope of the research by Pilicz (1982) in 1979, which was conducted at an 
impressive number of 38 tertiary institutions, including: 5 universities, 10 polytechnics, 6 medical academies, 3 
schools of economics, 4 schools of agriculture, 6 pedagogic colleges and 4 arts schools. The third highest number of 
participants were involved in the study by Pilicz (1963), carried out with the students of Warsaw Polytechnic in the 
years 1954-1959, the scope of which covered 6,395 men. The results of the above research were unique and never 
repeated on such a big scale. It should be noted, however, that only research which is conducted in several tertiary 
institutions simultaneously offers a possibility to present a true picture of the students’ motor fitness in a given 
country. An attempt to show the level of physical fitness of the 1st-year students attending selected schools of higher 
education in Tricity (the urban sprawl of Gdańsk, Gdynia and Sopot) was made by Lisicki (2002). Those studies, 
however, were not as broad in scope but rather limited to a particular region of the country. The least numerous group 
of students (37 women) participated in the research conducted at the Gdynia Maritime School in the academic year 
1977/78. There is no denying that some types of schools are gender specific with a prevailing number of one sex (Tab. 
1). Table 2 shows the overview of the publications concerning the frequency of the conducted studies on motor fitness 
between 1953-2010. 

 
Table 2. Frequency of conducted research on 1st year students’ motor fitness at different types of Polish tertiary 
institutions in the years 1953-2010 

Types of tertiary 
institutions in which 

research was conducted 

Numbers of publications in which given schools are listed with consideration of sex 

Total N Women N Men N 

Universities 5, 6, 9, 15, 16, 39, 57, 65, 
67, 87, 88, 91 12 5, 15, 16, 39, 57, 65, 

67, 87, 88, 91 10 6, 9, 15, 16, 39, 57, 65, 
88, 91 9 

Technical colleges 
3, 4, 8, 12, 15, 16, 26, 29, 
30, 39, 42, 47, 54, 55, 56, 

57, 61, 62, 76, 77, 91 
21 

3, 4, 8, 12, 15, 16, 
26, 30, 39, 54, 56, 

57, 61, 62, 91 
15 

3, 4, 12, 15, 16, 26, 29, 
30, 39, 42, 47, 54, 55, 

57, 76, 77, 91 
17 

Pedagogical colleges 13, 26, 31, 32, 35, 57, 75, 
86 8 13, 26, 31, 32,35, 57, 

75, 86 8 13, 26, 31, 32,35, 57 6 

Medicine Academies 14, 16, 21, 23, 24, 34, 39, 
41, 57, 91 10 14, 16, 21, 23, 24, 

34, 39, 41, 57, 91 10 14, 16, 21, 23, 24, 34, 
39, 57, 91 9 

Economic colleges 15,57 2 15, 57 2 15, 57 2 

Art. colleges 23, 24, 25, 57 4 23, 24, 57 3 23, 24, 25, 57 4 

Naval Academies 39, 44, 45, 91 4 39, 44, 91 3 39, 45, 91 3 

Agriculture colleges 3, 15, 92, 46, 47, 57, 91 7 3, 15, 46, 57, 91 5 3, 15, 92, 47, 57, 91 6 

Total 68 54 56 
Note: N – number of cases 
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Table 2 gives the number of studies on first-year students’ motor fitness at Polish schools of higher education. There 
were 68 studies including 54 original research cases focusing exclusively on women and 56 on men. The number of 
research cases relating to particular schools of higher education exceeds the number of publications devoted to the 
subject due to the fact that some of the studies included several or even dozens of tertiary institutions in Poland. On 
the basis of the collected data it can be stated that on average in every type of school about 8 cases of studies in the 
field of motor fitness were conducted (the same number of approx. 7 cases with reference to both male and female 
study groups). Most studies of first year students’ motor fitness were carried out in the universities and colleges of 
technology (21 cases), and in the second place in this regard were universities (12 cases), while medical schools were 
the third (10 cases). A considerably fewer measurements of first-year students’ motor fitness were conducted in other 
types of institutions of higher education, with the smallest number in the higher schools of economics (2 cases). 
A similar distribution of the frequency of the studies was observed in relation to the gender of participants. The 
highest number of cases referred to the male students (17 cases) and female students (15 cases) attending technical 
schools of higher education. In the case of universities and medical schools, 10 research cases on motor fitness of the 
men and 9 cases of the women were found in each of the place. Taking into account almost a 60-year period of the 
observations, it can be assumed that on average less than one research case (0.88) occurred each year, whereas taking 
into consideration the number of Polish schools of higher education, this number will be reduced accordingly even 
more (Tab. 2). 
The data presented in table 3 indicates the frequency of motor trials used in the studies on first-year students’ motor 
fitness.  

 
Table 3. Frequency of conducting individual motor tests in research of 1st year college students in Poland between 
1953 – 2010 

Types of motor tests 
Numbers of publications in which given trials are listed with consideration of sex 

Total N Women N Men N 
Long distance runs a) 8, 16, 77 3 8, 16 2 16, 77 2 
300m distance run 29, 30 2 30 1 29, 30 2 

Short distance runs b) 8, 13, 15, 16, 25, 29, 30, 34, 54, 
55, 76, 77 12 8, 13, 15,16, 25, 30, 54 7 13, 15,16, 25, 29, 30, 34, 

54, 55, 76, 77 11 

Shuttle runs c) 3, 8, 12, 35, 39, 41, 65, 77,91 9 3, 8, 12, 35, 39, 41, 65, 91 8 3, 12, 35, 39, 65, 77, 91 7 

Zig- zag run 
4, 5, 6, 12, 13, 14, 23, 24,26, 29, 
30, 32, 42, 44, 45, 46, 47, 56,57, 

61, 62,75, 86, 92,87, 88, 91 
27 

4, 5, 12, 13, 14, 23, 24, 26, 30, 
32, 42, 44, 46, 56, 57,61, 62, 

75,86,87,88, 91 
22 

4, 6, 12, 13, 14, 23, 24, 
26, 29, 30, 32, 45, 47, 57, 

88, 92, 91 
17 

Skipping with clapping  
of hands -8s 65 1 65 1 65 1 

Cooper test (12 min) 13, 21 2 13, 21 2 13, 21 2 

Marches d) 16 1 16 1 16 1 

Standing long jump e) 

3, 4, 5, 6, 8, 13, 14, 15, 16, 23, 
24, 25, 26, 29, 30, 32, 34, 35, 39, 
41, 42, 46, 47, 54, 55, 56, 57, 61, 
62, 65, 75, 76, 77,86,87, 88, 91 

37 

3, 4, 5, 8, 13, 14, 15,16, 23, 
24, 26, 30, 32, 34, 35, 39, 41, 
42, 46, 54, 56, 57, 61,62, 65, 

75, 86, 87, 88, 91 

30 

3, 4, 6, 13, 14, 15,16, 23, 
24, 25, 26, 29, 30, 32, 34, 
35, 39, 47, 54,55, 57, 65, 

76, 77, 88, 91 

26 

Vertical jump (Sargent’s) 4, 5, 6, 12, 26, 44, 45, 47, 76 9 4, 5,12, 26, 44, 5 4, 6, 12, 26, 45, 47, 76 7 
Grenade throw 15, 16, 34 3 15, 16, 34 3 15, 16, 34 3 

Shot put f) 25, 54, 55, 76 4 54 1 25, 54, 55, 76 4 
Obstacle course 16 1 16 1 16 1 

Medicine ball throw g) 

4, 6, 12, 13, 14, 23, 24, 26, 29, 
30, 32, 35, 39, 41, 42, 44, 46, 47, 
56, 57, 61, 62, 65, 75, 86,87, 88, 

91 

28 

4, 12, 13, 14, 23, 24, 26, 30, 
32, 35, 39, 41, 42, 44, 46, 56, 
57, 61, 62, 65, 75, 86, 87, 88, 

91 

25 
4, 6, 12, 13, 14, 23, 24, 

26, 29, 30, 32, 35, 39, 47, 
57, 65, 88, 91 

18 

Downward bend from 
standing position 

4, 5, 6, 8, 26, 35, 39, 41, 65, 77, 
87 11 4, 5, 8, 26, 35, 39, 41, 65, 87 9 4, 6, 26, 35, 39, 65, 77 7 

Flexibility test 
(Szafarkiewicz’s) 47 1 Lack 0 47 1 

Sit and reach 3, 65, 91 3 3, 65 , 91 3 3, 65, 91 3 
Squats with backward 

legs extentions h 12, 26, 47,65, 75,87, 88 7 12,26, 65, 75,87, 88 6 12, 26, 47, 65, 88 5 

Hand dynamometer trial 3, 35, 57, 91 4 3, 35, 57, 91 4 3, 35, 57, 91 4 
Balance trial (Flamini’s) 3 1 3 1 3 1 

Tapping 3 1 3 1 3 1 
Sit-ups-30s 3, 8, 65, 77, 91 5 3, 8, 65, 91 4 3, 65, 77, 91 4 

Flexed-arm hang 3, 8, 65 3 3, 8, 65 3 3, 65 2 
Push-ups 29,30 2 30 1 29, 30 2 

Pull-ups on a bar 39, 65, 76, 77 4 39, 65 2 39, 65, 76, 77 4 
Rowing ergometer-500m 9, 65, 67 3 65, 67 2 9, 65 2 

ETKF VO2max 31 1 31 1 31 1 
 

The findings of the research revealed that while measuring first-year students’ motor fitness 27 motor tests were 
applied, some of which had several variations. The tests which vary in respect of the type are the following: short and 
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long distance runs, shuttle runs, marches, shot puts, medicine ball throws, squats with backward legs extensions (often 
called the Burpee tests).  

Out of all the tests, the most popular were: the standing long jump – 37 cases, (women- 30, and men – 26), the 
medicine ball throw – 28 cases (women – 30, and men – 26), and the zig-zag run – 27 cases (women – 22, and men - 
17). Within the group of less popular tests were: short distance runs – 12 cases (women – 7, and men - 11), and the 
downward bend from standing position – 11 cases (women – 9, and men – 7). Other motor tests were performed less 
than 10 times between 1954-2010. The group of tests carried out only on one occasion included 10 trials: the skipping 
with clapping of hands – 8(in both sexes), the marches (in both sexes), the obstacle course (in both sexes), the balance 
trial (Flamini’s) (in both sexes),the tapping (in both sexes), the ETKF VO2max(in both sexes), the push-ups (in men), 
the 300m run (in women), the shot put (in women), the Szafarkiewicz’s flexibility test (in men) (Tab. 3). 

Tables 4a, 4b and4c, present the evaluation and the frequency of particular motor tests between 1953-2010. 

 
Table 4a. Types of motor tests applied in research on 1st year students attending Polish tertiary institutions 
between 1953-1976 

Types of motor tests 

Years of applying specific motor tests and numbers of individual authors’ publications 

19
53

 

19
54

 

19
54

-1
95

9 

19
55

/5
6 

19
56

/5
7 

19
55

-1
95

9 
19

65
-1

96
9 

19
75

-1
97

6 

19
63

/6
4 

19
64

 

19
65

 &
 1

96
9 

19
65

 &
 1

96
9 

19
65

-1
97

4 

19
66

-1
96

8 

19
68

/6
9 

19
68

 &
 1

96
9 

19
69

 

Long distance runs a)  16             
300m distance run            29 30  

Short distance runs b) 54 16 55 34 25 76 15     29 30  
Shuttle runs c)               
Zig- zag run        56 62 24 61 29 30 92 

Skipping with clapping  of 
hands -8s               

Cooper test (12 min)               
Marches d)  16             

Standing long jump e) 54 16 55 34 25 76 15 56 62 24 61 29 30  
Vertical jump (Sargent’s)      76         

Grenade throw  16  34   15        
Shot put f) 54  55  24 76         

Obstacle course  16             
Medicine ball throw g)        56 62 24 61 29 30  
Downward bend from 

standing position               

Flexibility test 
(Szafarkiewicz’s) 

 
              

Sit and reach               
Squats with backward legs 

extentions h               

Hand dynamometer trial               
Balance trial (Flamini’s)               

Tapping               
Sit-ups-30s               

Flexed-arm hang               
Push-ups            29 30  

Pull-ups on a bar      76         
Rowing ergometer-500m               

ETKF VO2max               
Note: a – most frequent 1000, and 500m; b – most frequent 100m, as well as 60m or 50m; c – 4x10m or 4x18m or 
4x5m; d - 10 km and 5 km; e – originally mainly from a running start, later from a standstill ; f – 7,25kg shot put 
(men) and 0,5kg (women); g- backward or forward, 3 kg ball (men) and 2 kg ball(men and women); h – in duration 
30s or 60s. 

 

Taking into account the years of the conducted research, we can assume that the trials such as: short distance runs, 
marches, the standing long jump from running start, the obstacle course, the grenade throw and the shot put were 
carried out in the earlier years (Tab. 4a). 
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Table 4b. Types of motor tests applied in research on 1st year students attending Polish tertiary institutions between 
1970-1995 

Types of motor tests 

Years of applying specific motor tests and numbers of individual authors’ publications 

19
70

-1
97

4 

19
70

-1
97

3 

19
71

 - 
19

75
 

19
72

-1
97

5 

19
72

-1
97

5 

19
72

 - 
19

77
 

19
74

 

19
74

 

19
74

/7
5 

19
75

, 1
98

0,
 

19
8 

 1
99

0,
 

19
95

 
19

76
 

19
76

 

19
76

 

19
77

 
19

77
/7

8 

19
78

/7
9 

19
79

 

Long distance runs a)      77       8    

300m distance run                 

Short distance runs b)      77       8    

Shuttle runs c)      77       8  12  

Zig- zag run 23 46 5 4 42  47 32 6 86 14 45  44 12 57 

Skipping with clapping  of 
hands -8s 

                

Cooper test (12 min)                 

Marches d)                 

Standing long jump e) 23 46 5 4 42 77 47 32 6 86 14  8   57 

Vertical jump (Sargent’s)   5 4   47  6   45  44 12  

Grenade throw                 

Shot put f)                 

Obstacle course                 

Medicine ball throw g) 23 46  4 42  47 32 6 86 14   44 12 57 

Downward bend from 
standing position 

  5 4  77   6    8    

Flexibility test 
(Szafarkiewicz’s) 

      47          

Sit and Reach                 

Squats with backward legs 
extentions h       47        12  

Hand dynamometer trial                57 

Balance trial (Flamini’s)                 

Tapping                 

Sit-ups-30s      77       8    

Flexed-arm hang             8    

Push-ups                 

Pull-ups on a bar      77           

Rowing ergometer-500m                 

ETKF VO2max                 

Note: a – most frequent 1000, i 500m; b – most frequent 100m, as well as 60m or 50m; c – 4x10m or 4x18m or 4x5m; 
d - 10 km and 5 km; e – originally mainly from a running start, later from a standstill ; f – 7,25kg shot put (men) and  
0,5kg (women); g- backward or forward, 3 kg ball (men) and 2 kg ball(men and women); h – in duration 30s or 60s. 
 
There was also a group of tests that were popular over the whole period of the research, among which there were: the 
zig-zag run, the standing long jump and the medicine ball throw (Tab. 4a – 4b). The other tests were rather 
characteristic of the years in the middle and late stage of this period (Tab. 4b & 4c). Some studies on students’ motor 
fitness were carried out cyclically, from time to time for a certain time. There were found 22 cases of cross-sectional 
tests applied more than once at a given school of higher education. Among those tests the vast majority was conducted 
in the earlier years of the period between 1954-2010. In contrast, single measurements were carried out predominantly 
in the 90’s. 
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Furthermore, it was observed that some of the studies were carried out on the basis of the tests batteries, among which 
the most popular was the Pilicz’s test composed of three trials, such as: the standing long jump, the backward 
overhead medicine ball throw and the zig-zag run. Curiously, the InternationalTest of Physical Fitness (Pilicz, 
Przewęda, Dobosz, & Nowacka –Dobosz, 2002) and the Eurofit (Szopa & Grabowski, 1991) tests were applied only 
once. 

 
Table 4c. Types of motor tests applied in research on motor fitness of 1st year students attending Polish tertiary 
institutions between 1993-2010 

Types of motor tests 

Years of applying specific motor tests and numbers of individual authors’ publications 
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0 
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/2
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0 
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/2
00

1 

20
00

/2
00

1 

20
00

-2
00

6 

20
02

 &
 2

00
3 

20
03

 

20
03

 

20
04

 

Long distance runs a)                
300m distance run                

Short distance runs b) 13               
Shuttle runs c)     35 3 39   91 65  41   
Zig- zag run 13 26 75     87  91  88    

Skipping with clapping  of 
hands -8s           65     

Cooper test (12 min) 13   21            
Marches d)                

Standing long jump e) 13 26 75  35 3 39 87  91 65 88 41   
Vertical jump (Sargent’s)  26              

Grenade throw                
Shot put f)                

Obstacle course                
Medicine ball throw g) 13 26 75  35  39 87  91 65 88 41   
Downward bend from 

standing position  26   35  39 87   65  41   

Flexibility test 
(Szafarkiewicz’s)                

Sit and reach      3    91 65*     
Squats with backward legs 

extentions h  26 75     87   65 88    

Hand dynamometer trial     35 3    91      
Balance trial (Flamini’s)      3          

Tapping      3          
Sit-ups-30s      3    91 65     

Flexed-arm hang      3     65     
Push-ups                

Pull-ups on a bar       39    65     
Rowing ergometer-500m           65*   67 9 

ETKF VO2max         31       
Note: a – most frequent 1000, i 500m; b – most frequent 100m, as well as 60m or 50m; c – 4x10m or 4x18m or 4x5m; 
d - 10 km i 5 km; e – originally mainly from a running start, later from a standstill ; f – 7,25kg shot put (men) and  
0,5kg (women); g- backward or forward, 3 kg ball (men) and 2 kg ball(men and women); h – in duration 30s or 60s, 
„* ” trials added in 2006  
 
4. Discussion 
Clearly targeted review of the publications on the research concerning first-year-students’ motor fitness at selected 
Polish schools of higher education provokes the following reflections. Despite a thorough analysis of the literature, it 
is impossible to fully interpret all the studies that involved first-year students due to a rather vague presentation of the 
results in the number of publications, some of which omitted to inform on the year of the conducted research, or the 
number of first-year students participating in the study, or even their gender. In other publications, while referring to 
specific motor trials, the author’s name was provided with no indication of the type of the tests applied. It should be 
noted, however, that it is a common practice among the Polish scientists in this field that some motor tests are 
designed and then modified by the same author (Pilicz, 1997), which in consequence increases difficulty in analyzing 
and reviewing the works used in this research. 
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Generally, the number of studies on the motor fitness of first-year students conducted between 1953-2010 is far from 
substantial and, arguably, insufficient to offer constant and regular monitoring of the Polish students’ physical 
condition. This is the result of too large dispersions of the tests in time and the territory of Poland. The data obtained 
from the research related to particular academic centers focusing primarily on the inhabitants of a given region of the 
country.  
In the motor tests conducted between 1953 - 2010, the trials varied in terms of nomenclature and were applied to 
evaluate diverse motor abilities. For example: the zig-zag run was used for measuring movement coordination, speed, 
and agility, whereas the standing long jump assessed jumping ability, explosive strength or the power of the lap belt. 
On the other hand, the 300 m race was a measure of endurance. In view of the currently accessible literature, it could 
be tempting to speculate as to why there is such a differentiated approach, which could conceivably stem from the 
researcher’s contrasting views on the concept of human motor fitness. 
A closer observation of the collected data leads to another conclusion: in the majority of the reported studies the 
authors tend to present the tests without classifying which of the applied motor trials assess the level of a given motor 
ability. A deeper analysis, based on the increased number of differentiation factors (golden standards), would have 
certainly resulted in the research findings broader in scope and pregnant with numerous practical applications. Such 
an omission may be due to the fact that the main studies on the structure of human motor fitness that have led to 
significant progress in the identification, naming and conceptual hierarchy, accuracy and validity of many of these 
trials were conducted in the 80’s and 90’s of the 20th century in Poland (mainly in the Polish centers of Cracow and 
Katowice) (Raczek, 1989, 1990, 1993; Szopa, 1989, 1998; Szopa, Mleczko, & Żak, 1996, Szopa, Chwała, & 
Ruchlewicz, 1998).  
The group of the most commonly used tests included the trails such as: the standing long jump, the medicine ball 
throw and the zig-zag run. Out of the above tests, some of them are marked by a high rate of accuracy and validity 
relevant for the indirect motor tests used for measuring specific motor abilities. Assuming the validity of the 
classification by Szopa, Chwała, & Ruchlewicz (1998) it is clear that the indirect motor test such as the medicine ball 
backward throw is the most accurate in assessing the ability to develop the absolute maximum static strength (in the 
group of strength abilities), whereas the standing long jump precisely determines the ability to develop maximum 
anaerobic nonlactic acid power(in the group of speed abilities). In turn, the selected shuttle runs andzig-zag runs are 
associated with the ability to rapidly mobilize the muscle (in the group of speed abilities). 
In an attempt to analyze the battery of tests designed to measure so-called ‘general motor fitness’, the downward bend 
from standing position is frequently used in the studies of this type due to its ease and affordability. It should be noted 
that in the opinion of some authors there are big concerns as to its accuracy and validity in measuring flexibility 
(Podstawski, 2008; Żak & Sakowicz, 1996). Furthermore, the use of only one test while assessing specific motor 
abilities raises serious doubts as for the overall assessment of the motor level of a particular motor ability. Relying on 
one measurement (motor trial) only leaves no ground for any attempts to determine so- called’ overall level of motor 
abilities’, but only its manifestation, which in the case of the downward bend from standing position trial may refer to 
the flexibility of spine in the sagittal plane and mainly in the lumbar region. Accurate logic reasoning in this regard is 
confirmed inter alia in the study by Szopa, who stated that „physical fitness should be mainly classified on the basis of 
three elements: the time - space structure of movement, its intensity and load” (Szopa, 1998, p. 84], which was 
supplemented by Mynarski (2000, p. 152) with “age and sex of the subjects in terms of the importance of individual 
abilities in the whole of their motor potential (capacity)”.  
Consequently, a defined motor test will not always assess accurately and reliably the level of motor abilities in 
individuals differentiated by sex and their developmental stage. The classification of particular motor abilities can be 
viewed only in terms of the dominant, which is reflected in a given motor task (Raczek, 2010, p. 25), since the vast 
majority of the movements performed by man does not measure specific abilities but their combinations (in the 
dynamic system with predispositions).  
Of all the research presented in the study the most valuable are the measurements carried out simultaneously in many 
academic centers involving large populations of the students (Demel & Sikora, 1959; Pilicz, 1963, 1982). Those 
studies were quite pioneering as they incorporated fitness tests often utilitarian in nature (as efficiency in work), 
referring to athletic and defense disciplines. The illustration of this can be: the 100 m, 500 m, and 1000m races, the 
standing long jump from running start, the obstacle course, the grenade throw and the shot put trial. Interestingly, an 
attempt to complete Kuraś’s obstacle course (Kuraś, 1969) was for a long time in the 1990s part of the entrance exams 
to the Academy of Physical Education in Cracow.  
Some of the works were devoted to evaluating the relationships between morphological parameters and motor 
performance (Podstawski, Choszcz, & Wysocka-Welanc, 2006; Choszcz, Podstawski, & Wysocka-Welanc, 2009), 
whereas the others were based on specially designed for this purpose so-called general motor fitness tests, such as: the 
“EUROFIT”, and the “International Test of Physical Fitness” developed by the International Committee on the 
Standardization of Physical Fitness Tests (Pilicz, Przewęda, Dobosz, & Nowacka-Dobosz, 2002). The vast majority of 
the works which related to the subject of first-year students’ motor fitness was based on one-off measurements, in 
contrast to longitudinal studies which occurred occasionally and were systematically repeated (Grus, 1977, 1980; 
Jaskólski, Niemiec, & Śliwa, 1972; Pilicz, 1963; Podstawski, 2010; Szymański, 1998). 
The main objectives and importance of motor fitness measurements have been widely described in the Polish 
literature of this field (Drabik, 1997, 2006; Mynarski, Garbaciak, Stokłosa, & Grządziel, 2007;Osiński, 2003; Pilicz, 
1996, 1997; Przewęda & Dobosz, 2007; Raczek, 2010; Szopa & Grabowski, 1991). Conducting this type of research 
is undoubtedly of practical value to university authorities as they are provided with the basic information on the health 
status of students entering university, which if necessary they can affect by promoting health conscious attitudes. This 
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can be achieved by implementing effective and attractive physical education programs which would make use of the 
results of motor tests conducted with the students so as to increase their motivation to participate in various forms of 
physical activity. Graduates of higher education, due to the future social status, can and should have an influence on 
the public in strengthening health-conscious attitudes (Podstawski, 2006). Also, it is graduates of higher education 
who will largely determine the scale of progress in shaping pro-health attitudes with its essential attribute – physical 
activity (Lisicki, 2006). Numerous studies in developed countries have revealed that increasing affluence of societies 
does not result in better health (Guajardo, Warren, & Wang, 2013). On the contrary, public health is even 
deteriorating and yet to be improved (Blair, 2009; Obama, 2012). The recovery of this negative phenomenon should 
take place in the course of the studies by specially designed remedial measures that should be also taken within the 
academic P.E. classes prepared and conducted by competent staff (Podstawski & Sławek, 2012). Properly organized 
P.E. classes as well as additional elective courses should bear fruit in maintaining proper physical condition resulting 
from an adequate level of physical activity and by this motor fitness, as a specific outcome of health (Lee, Burgeson, 
Fulton, & Spain, 2007). The level of physical activity of Polish society is still one of the lowest in Europe (Starosta, 
2010). In this context undertaking a study the aim of which is to determine the level of motor fitness of students seems 
to be advisable and necessary. In the opinion of the present author the evaluation of physical activity by means of 
relevant measurements of the level of motor fitness is by far the most accurate method of assessment in this regard. 
5. Conclusions  
A thorough analysis of the Polish literature concerning motor fitness leads to the following conclusions: 
1. It was established that there is a small number of works (45 publications) devoted to the study on the level of 

motor fitness of the first-year students attending Polish tertiary institutions in the years 1953-2010. Out of all the 
conducted and published research, 19-related to both sexes, 15 – refers to women only and 11 only to men;  

2. The highest number of conducted and recorded research were done in technical schools of higher education (21 
cases), followed by universities (12 cases), and medical academies (10 cases). A considerably smaller number of 
research on motor fitness was found in other types of institutions of higher education in Poland including the 
smallest number in economic colleges (2 cases); 

3. The groups which covered the largest number of students in the first year of their study were conducted by: 
Demel and Sikora in 1954 (11907 women and men), Pilicz in 1979 (7180 women and men) and Pilicz in the years 
1954-1959 (6395 men); 

4. In all the studies 27 motor tests were performed, several of which such as: short distances races, shuttle runs, 
marches, shot puts, medicine ball throws, and squats with backward legs extensions (Burpee tests) had different 
variations. The occurrence of cross-sectional studies concerning secular trends in the level of motor fitness or 
specific motor abilities was occasional. The most commonly used tests included the trials such as: the standing 
long jump (37 cases), the medicine ball throw (28 cases) and the zig-zag run (27 cases); 

5. Taking into account the years of the study it was found that the trials such as: short distance races, marches, the 
standing long jump from running, the obstacle course, the grenade throw and shot put trials were characteristics 
of the earlier years, whereas the tests such as: the zig-zag run, the standing long jump, the medicine ball throw 
were popular throughout the period under study. New motor tests were applied alongside the previously used and 
the position and the popularity of some was strengthened. 
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