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Abstract
The aim of this research was to determine the effect of two different metric protocols, the
present standard and a new protocol with a video demonstration of the task, on reliability and
homogeneity of motor skills assessment tests for the students in primary education. The
sample of participants comprised ofstudentsin the third and fourth grades from four
elementary schools in the urban area of Petrinja and Sisak in Croatia. The total number of
students that participated was 327, consisting of 186 boys and 141 girls aged 10.5 years. The
students were divided in two subsamples, based on the protocol applied. The sample of
variables consisted of 4 motor skills assessment tests: Shuttle-run, Partial Curl-up, 90° Pushups, Back-saver sit and reach.The results of metric characteristics of composite testing in the
field of motor skills have shown a high level of reliability, homogeneity and sensitivity of
tests after both protocols were applied. Based on the reliability coefficient, the test called
90°Push-ups can be used further by using the video demonstration protocol, with a few trials
before the application, while the test called Partial Curl-updoes not allow the use and
application of the test in this form and using this method. The research shows that, with
correction of some tests, the new protocol with the video demonstration has better results of
metric characteristics of tests compared to the standard protocol.
Keywords: metric protocol, student, elementary school, motor skill tests

Introduction
With the aim to determine the level of motor skills and physical condition of a subject,
laboratory and field test are applied on a daily basis. The importance of motor skills is
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evident in the performance of everyday tasks, as well as all physical activities. The
differences in the level of motor skills are specific for every individual (Mišigoj-Duraković,
2008), and individual differences, referring to growth dynamics and development, are a
source of variability of shapes, functions and all abilities of human organism (Malina,
Bouchard & Bar-Or, 2004, cited in Mišigoj-Duraković, 2008). Most of nervous structures and
basic forms of motion are developed by the school age, which makes this age ideal for
learning of basic abilities (Mišigoj-Duraković, 2008). The development of a child's motor
skills can be improvedthe best inthe age of 4 to 10. Former research conducted with students
are based on measuring motor abilities, but also fine and gross motor skills, during all the
stages of a child's development. The main goal of every research is the insight into direction
of development and the level of it, in order to react on time by applying and learning new
motor structures. Motor development has a role of controlling parameter in the general child's
development, because students need to be observed in all development stages and areas
(Bushnel& Boudreau, 1993; Piek, Dawson, Smith, &Gasson, 2008). Also, a positive
connection was discovered between thelevel of motor skills development andthe level of a
child's physical activities (Cliff, Okely, Smith &McKeen, 2009; Fisheret al., 2004;
Raudsepp& Pall, 2006). In order to study the motor development of a child thoroughly,
measurement is conducted to determine the level of motor skills or to estimate the success of
intervention program. Student’s understanding of the motor protocol, the instruction given
during the process of learning and the demonstrations are crucial for the final result in testsfor
motor status assessment (Hayes, Hodges, Scott, Horn&Williams, 2007; Sullivan,
Kantak&Burtner, 2008), but they also affect the improvement and learning of certain forms
of motion (Al-Abodd, Davids&Bennett, 2001; Horn, Williams, Scott&Hodges,2005; Laguna,
2008).
Different forms of information can be given to a participant to help him/her infinding
solutions (Magill,1993; Magill &Schoenfelder-Zohdi, 1996).Instructionprovided through
demonstration improves the quality of the visual information that later improves the trialof an
aiming task (Scully & Carnegie, 1998). Demonstration is a method for motor skills learning,
based on the capacity of nervous system to extract the important information from the
model'sperformance that can turn into a motor order (Buchanan & Dean, 2010).Improvement
and development of technology and higher availability of it, made the everyday use of
technical devices in all social spheres of life a means inevitable for work. The use of videotaped demonstration as a way to share information with other people in the field of education
is particularly interesting. In the past few years, alongside the standard protocol with ''live''
demonstration by teachers or students, the new forms of protocol, that can significantly
improve learning and acquisition of motor skills, are in use.
One of the methods to provide information, as a way of learning of the task, is also a
video demonstration by a modeling (an expert). The most usual form of providing
instructions during the learning of motor task are a video demonstration by an expert or a
direct demonstration (Doussoulin&Rehbein, 2011). Magill (1993), and also Magill
&Schoenfelder-Zohdi (1996) confirmed in their research that participants can learn the skill
by observing an expert without getting any detailed feedback. In the research by Ram, Riggs,
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Skaling, Landers &McCullagh (2007), modeling is defined as an intervention with external
stimulation, such as ''live'' demonstration or a video demonstration, during which the observer
learns the right way to perform the task by looking at the performance of someone else.
According to Boyer, Miltenberger, Batsche&Fogel (2009), video modeling includes video
clip of an expert performing a certain task that is later shown to a student or a sportsman.
Modeling as a protocol that provides information about a basic motion or a task, has to be
performed as a conceptual information about ''what to do'' and refers primarily to the
performance trial (Zetou, Tzetzis, Vernadakis&Kioumourtzoglou, 2002, in Richardson and
Lee,1999). Feedback in the form of a video enables a complete feedback about the
performance and uses a model as demonstration of the correct performance, and expand the
standard way of learning and improving by adding a visual component to a verbal feedback
(Kelley, 2014).
Many studies have explored the effect of certain protocols on learning various skills,
and compared the effects of the protocols on learning these skills as well. The most common
protocol applied is the video demonstration by a model used for learning certain skills. The
positive effects of video demonstrations, as well as faster learning based on the modeling's
performance, with improvement of results compared to some other protocols, have been
confirmed in many studies (Aiken et al., 2012; Atienza et al., 1998; Boyer et al., 2009;
BenitezSantiago, 2011; Cheraghiodocheshmehet al., 2009; Guadagnoliet al., 2002; Hodges et
al., 2003; Horn et al., 2005; Kelley, 2014; Laguna, 2008, Parsons et al., 2012; Rodrigues,
Ferracioli&Denardi, 2010; Zetouet al., 2002). However, differences between protocols were
not found in some studies(Al-Aboodet al., 2001; Emmenet al., 1985; Haguenaueret al., 2005;
Horn et al., 2002; Jennings et al., 2013; Miller et al., 1988; Magill &Schoenfelder-Zohdi,
1996).
Based on the results of the presentresearch, we noticed the lack of knowledge about
the effect of different metric protocols on reliability and homogeneity in tests for motor skill
assessment, which is the aim of this research. Following the aim, the hypothesis of this
research is that the application and the use of a new protocol for motor skill assessment with
a video demonstration of the motor task will increase the level of reliability, homogeneity and
sensitivity of the tests in comparison with a protocol that does not include a video
demonstration of the motor task.

Methods
The participants for this research were students in the third and fourth grade from four
elementary schools that belong to the urban area in the towns of Petrinja and Sisak. The total
number of students that participated in the research was 327, out of which 186 boys and 141
girls, aged 10,5 that are145 cm tall on average and have the average weight of 38,7 kg. The
students were divided in two subsamples, based on the protocol applied: Standard Protocol
(183; 110males and 73females) and Video Demonstration Protocol (144; 76male and 68
female).
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All the participants in this research attend regular classes of physical education, and
did not previously have experience with most of the given motor tasks, and they were
completely healthy during the tests.The research is approved by the Scientific and Ethical
Committeeof the Faculty of Kinesiology, the University of Zagreb, the Senate of Zagreb
University, while the head-masters of the schools mentioned above allowed the participation
of their schools before the beginning of the research. After that, parents of each child signed
the written agreement for the participation in the research and they were informed about the
object and the aim of the research.
The sample of variables in this research included 2 anthropometric measures (body
height and weight) and 4 tests for motor skill assessment (Shuttle-run, Partial Curl-up,
90°Push-up, Back-saver sit and reach).
Shuttle-run: a participant stands outside the start line in a high starting position, head turned
towards the movement direction. On the sign ''Ready! Steady! Go!'', the student runs to get
the sponge, pick it up, runs back to the start-finish line, puts the sponge behind the line, runs
back to get the second sponge, takes it and runs back behind the start finish line. The task is
done when the participant puts the second sponge behind the start-finish line (Malina,
Bouchard & Bar-Or, 2004; Welk,& Meredith, 2010; Novak, 2010; Vrbik, 2015).
Curl-up: a student is lying on the mat with his/her knees bent in 140°, with the hands
extended along the body and palms facing the mat. Under the feet, the measuring tapeis put in
the line with the top of the middle finger, and a piece of paper is put under his/her head. The
student starts doing the task on the sign, lifting the head and shoulders while sliding with the
hands on the measuring tape and putting the head back on the paper every time. The test is
finished when 75 lift of the upper body is done, whenthe student repeats a mistake for the
second time while doing the activity or is not able to continue the performance of the motor
activity (Welk, & Meredith, 2010; Novak, 2010; Vrbik, 2015).
90°Push-ups: a student is in the position of back press with the hand in shoulder width or a
bit wider, legs straight and spread a little, feet on the mat, back straight. The student goes
down with the hands towards the mat until the upper arm is parallel with the floor, and then
lifts up back to the starting position. The task is done when the studentis not able continue the
task or the second correction is done during the performance (Welk& Meredith, 2010; Vrbik,
2015).
Back-saver sit and reach: astudent sits in front of the measuring device, one leg completely
extended, while the other is bent in knee with the foot on the mat. The arms are extended to
the front above the measuring scale with the palms put together, both facing the mat. With
both palms the student bends forwards over the measuring tape and holds the last position for
one second (Welk&Meredith, 2010; Vrbik, 2015).
The tests Back-saver sit and reach andShuttle-run were repeated three times, while other tests
were done once.
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The research was conducted at the regular classes of physical education in the school
year 2013/2014, during May and the beginning of June. In the same period of time, lasting
two weeks, the experiment was done in both groups in two treatments. The first treatment
included the initial testing of all the students in the tasks. The second treatment consisted of
testing after the treatment in each task, using the method of random choice and applying
different metric protocols. Before doing the experiment, both groups of participants were
prepared by doing a 5-minute warm up that included joint rotations and basic games
appropriate for the age of the students.
Data analysis was performed using the Statistical Package for the Social Sciences
(v13.0, SPSS Inc., Chicago, IL, USA). The metric characteristics of each test were
determined in accordance with the experimental protocol:Reliability (Cronbach's α) – the
method of internal consistency in the series of measuring and interclass correlations (ICC);
test-retest method between the series of measures, and the coefficient of variability, while the
homogeneity was measured with average correlations between the particles (AVR). The level
of reliability of 1-item tests was determined by the test-retest method, based on the values of
the correlations between the test results and the repeated test, while homogeneity was ––
determined by the t-test.

Results
Normality of data distribution for each variable was tested by Kolmogorov-Smirnov
test in accordance with the protocol applied. The test confirmed that the distributions do not
significantly differ from the normal distribution.Table 1 contains the results of the metric
characteristics, reliability and homogeneity, multi-item motor skill tests in the initial
measuring and after the use of both protocols. Reliability results and homogeneity show high
values in all tests, both before and afterthe use of particular protocol. There is a decrease in
values of Cronbach's α and the average correlation between the items in the protocol with
video demonstration for the Shuttle-run test, as well as in the standard protocol. The increase
of the standard measurement error occurred after the use of the protocol, while the decrease
of the variability coefficientoccurred in the protocol with video demonstration.
In the assessment test of latent dimension of a motor skill, i.e. leg flexibility (Sit and
Reach for the right and Sit and Reach for the left leg), there was an increase of Cronbach's α
value and the average correlation between the itemsoccurred after the use of video
demonstration protocol, while the variability coefficient and the standard measurement error
decreased. Interclass correlation coefficient (ICC) in the standard protocol for the test called
Shuttle-run is high, and it is ICC= 0,928 in the interval; 95% CI, 0,908-0,944, as well as in
the video demonstration protocol where it was ICC = 0,908 in the interval; 95% CI, 0,8780,931. In the test Back-Saver Sit and Reach for the right leg in the standard protocol, it was
ICC = 0,978 and it is in the interval; 95% CI, 0,972-0,983, while in the video demonstration
protocol it is ICC=0,988 in the interval; 95% CI, 0,984-0,991. In the test Back-Saver Sit and
Reach for the left leg in the standard protocol, the ICC=0,975 in the interval; 95% CI, 0,9677

0,980, while in the video demonstration protocol it is ICC=0,985 in the interval; 95% CI,
0,980-0,989.
Table 1. Metric characteristics of multi-item tests after the use of different protocols
Standard protocol

Video demonstration protocol

Cronb
ach α

AVR

CV

SEM

Cronb
ach α

AVR

CV

SEM

SR I

0,937

0,832

9,39

0,251

0,929

0,816

10,79

0,266

SR F

0,928

0,815

9,94

0,268

0,908

0,775

10,58

0,303

BSRR I

0,970

0,916

23,45

0,173

0,983

0,950

25,43

0,130

BSRR F

0,978

0,938

24,31

0,148

0,988

0,964

25,27

0,110

BSRL I

0,976

0,932

23,91

0,155

0,980

0,942

28,06

0,141

BSRL F

0,975

0,928

25,45

0,158

0,985

0,956

19,43

0,122

Cronbach α – reliability coefficient; AVR – average correlation between items; CV –
coefficientof variation; SEM – standard error of measurement; SR I – Shuttle-run
(initial measuring); SR F – Shuttle-run (measuring after the protocol); BSRR I – Backsave sit and reach for the right leg(initial measuring); BSRR– Back-saver sit and reach
for the right leg (measuring after the protocol); BSRL I – Back-saver sit and reach for
the left leg (initial measuring); BSRL F – Back-saver sit and reach for the left leg
(measuring after the protocol)
The reliability level of the standard protocol in the 1-item tests using the test-retest
methodwas not sufficient, based on the values of correlation between the test results and the
repeated test. The correlation value in the 90°Push-up test was r=0,739, while in the Curl-up
test it was r=0,626. Homogeneity of the tests was measured by the t-test and the tests showed
a high level of homogeneity, since the differences were insignificant (90°Push-up t= 1,379;
p= 0,169 and Curl-upt= 1,386; p= 0,167). The test-retest method used in the video
demonstration protocol for the 90°Push-up test indicated sufficient correlation coefficient,
and it was r=0,857. In the same protocol for the Curl-up test, the value of the correlation
coefficient was insufficient, i.e. r= 0,721. The tests did not occur homogeneous, considering
the significant differences of the tests after the use of video demonstration protocol(Push-up
t= -6.525; p< 0.01; Curl-up t= -8.006; p<0.01).

Discussion
In this research, we used the tests that are constructed to assess a latent dimension of
repetitive force, agility and flexibility. The tests were taken from the battery of test
(Welk&Meredith, 2010) that are used for physical condition assessment of the American
8

students. We presented the analysis of metric characteristics and tests with the aim to
determine reliability and homogeneity, but also to illustrate how the tests are applicable to the
assessment of the motor skill level of the students in primary education. Some of the tests,
such as the Shuttle-run, and the Curl-upshowed sufficient homogeneity and reliability
coefficients even in the previous studies of different age categories of students and young
people (Novak, 2010; Malinaet al., 2004). Also, the tests similar in the structure of use to the
tests for assessment of force, agility and flexibility dimension had sufficient metric
characteristics in the previous studies(Findaket al., 1996; Metikoš, Hofman, Prot, Pintar,
&Oreb, 1989; Prskalo, Jenko, Petračić, Šerbetar&Šuker, 2007). The group of tests for the
motor skill level assessment, used in this research, has not previously been used in our
country with this kind of population, and their metric characteristics have not been analyzed.
The results of metric characteristics of composite tests in the field of motor skills
indicated a high level of reliability, homogeneity and sensitivity of tests when both protocols
were used. Reliability coefficient (Cronbach's α) for the total sample, taking into account both
boys and girls, ranges from 0,922 to 0,983, in the standard protocol it is in the range of 0,928
to 0,978 and in the video demonstration protocol it is 0,908 to 0,988.These values of
reliability level of tests are satisfactory, according to the criteria of Momirović, Štalec& Wolf
(1975) for the limit of 0,80 and more, Malacko and Popović (1997) for the limit of 0,85 and
more, and according to Mužić (1973) and Hopkins (2000) for the limit of 0,90 and more.
Interclass correlation coefficient (ICC) in all motor skill tests is very high (0,91-0,99). Similar
results in some similar, or even the same variables for motor skill assessments occurred in the
research by Cole et al. (2000) with the ICC=0,95-0,98) and Novak (2010), with the ICC =
0,93-0,99).
Reliable tests have a low coefficient of variation (CV) and a high interclass
correlation coefficient (ICC), with an insignificant measurement error (Moir, Sanders, Button
&Glaister, 2005), which was mostly confirmed in this research as well. Homogeneity
coefficient , assessed by the average correlation between items (AVR), ranges from the
lowest value of 0,78 in the test Shuttle-run with the video demonstration protocol used, to the
value of 0,96 in the test Back-saver sit and reach for the left and the right leg, also in the
video demonstration protocol. The results of the homogeneity coefficient values are
considered satisfactory and we conclude that the object of measurement is the same for every
item, especially for the test Back-saver sit and reach for the right and the left leg in the video
demonstration protocol. The value of homogeneity coefficient (AVR) of 0,78 in the Shuttlerun test in the video demonstration protocol is also considered satisfactory and a
homogeneous test, since the same value was measured in the similar agility assessment test
in the research by Jukić et al. (2008), based on the population of soldiers.
For the same test, the homogeneity coefficient in the standard protocol is 0,82. The
reason for the higher homogeneity in the Shuttle-run test with the standard protocol can be
found in the better initial result of both sexes and lower standard deviation. The high level of
coefficient, homogeneity and reliability in both tests (SR,BSRR and BSRL) can be explained
by the following facts, considering the approach to testing that was defined precisely and
clearly for every protocol, and was the same for each participant in a particular protocol.
9

Also, we should keep in mind that the participants may have previously learned similar
structure and form of motion at physical education classes. One of the things that can have an
effect on the homogeneity coefficient in the Shuttle-run test is a child's trial to imitate model's
performance. Since the performance methods of this task are slightly longer and more
complex, some students were ''confused'' at the moment of picking up the sponge during the
performance (which hand to use for picking up the sponge and which side to turn to). The
slightly longer time of student’staskperformance probably caused fatigue, thatoccurred at
different moment for every child, and thus caused the fatigue of the central nervous system
(CNS) and muscles.
The consequence of the CNS and muscle fatigue is the above mentioned ''confusion'',
and also the lower results. One of the very important reasons that should not be ignored is
inappropriate footwear that, in combination with the dusty ground, leads to sliding. The
consequence of sliding was taking more space given for the test performance by crossing the
lines or kicking the sponge with a leg, which ended up in crossing the borders given in the
test. All these things caused lower results, but also the lower reliability coefficient at the same
time. Considering all the flaws discovered in this test, that should be taken into consideration
in future research, the new test method shouldbe used to check the performance of the test,
whether by making the tasks familiar or by increasing the number of items. Furthermore, the
external influence such as noise or a large number of students did not affect the test
reliability, so,eventually, it did not have an effect on the students’ performance (Williams et
al., 2009).
The video demonstration protocol had a higher level of reliability in the Back-saver sit
and reach for the left and the right leg test (0,985 and 0,988), compared to 0,975 and 0,978 in
the standard protocol, while the Shuttle-run test in the standard protocol had a higher level of
reliability with 0,928 and 0,908 in the video demonstration protocol. It shows that the
Shuttle-run test has a better homogeneity and reliability in the standard protocol, so it is
suggested to use that protocol for this particular test.
Reliability coefficient of 1-item tests was determined by the test-retest method. The
correlation result of the 90°Push-up test in the video demonstration protocol is r=0,86, which
makes the test reliable. The homogeneity of the test was assessed by the t-test that resulted in
a significant difference (t= -6,525 ; p< 0,01), and the same can be done with variation
analysis (Božanić, 2011). The significant difference indicates that the test is heterogeneous.
The reasonfor the difference and the confirmation of heterogeneity lead to conclusion that
motor learning at that agehas the biggest effect on the test. In addition, t-test showed a
significant difference (t= -8,006; p< 0,01) even in the Curl-up test in the same protocol.
Because of the reliability level, i.e. the result of the correlation coefficient (r = 0,72)from the
test, and the heterogeneity of the test, this test is not considered satisfactory for further use in
the same way.
Based on the descriptive indicators that show the increase of the results, the possible
effect of fatigue can be eliminated as one of the indicators for the lower result, while motor
skill learning can be the actual reason. The solution for all these problems could be trials that
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would make the tests familiar, and decrease the effect of learning at the same time.
Tsigilis&Theodosiou (2008) also made this conclusion in their research, and suggested
preliminary introduction with the test 2-4 weeks before the measurement. The effect of
familiarization would certainly be evident in the Curl-up test, considering the frequency of
use of the usualtest,that differs in structure of motion. In the standard protocol, test reliability
of 90°Push-ups was r=0,74 and it is not considered satisfactory, as well as the correlation of
r=0,63 for the Curl-up Test. For both tests, homogeneity was determined by t-testand it did
not show significant statistical differences.
From that point of view, we can conclude that the tests are homogeneous, but not
precise enough for measuring. Besides that, the tests do not have a sufficient level of
sensitivity and as such they are not adequate for comparison of participants at that age. This
conclusion is based on the result variability, i.e. standard deviation, which should be the
arithmetic average value of 1/3 of the participant’s result.The phenomenon that is present in
both test and both protocols is certainly the given possibility to perform the task during the
testing by the participant only one time.
After the analysis and the insignificant differences of descriptive parameters and
metric characteristics of the tests while using both protocols, it is possible to conclude that the
Shuttle-run test can be suggested for motor skill assessment, i.e. agility assessment of
students in primary education, by applying both metric protocols. The flexibility assessment
test, called Back-saver sit and reach for the left and the right leg, can be applied for the result
assessment of students in primary education by using the video demonstration protocol.Based
on reliability coefficient, the test called 90°Push-ups is suggested for further use by applying
the video demonstration protocol, with a few trials prior to the use of theprotocol, so that
students could learn the structure of task performance to a certain extent. The results of Curlup test do not allow further use and application of the test in the form and the method
described, especially since the similar tests for motor skill assessment of students (Sit and
reach and Curl-up) were previously proven to have a good reliability and validity by
Vlahović, Babin&Bavčević (2007). However, they mention that certain improvements of
measurement protocols and test is necessary in order to improve diagnostic procedures in
kinesiology.The tests used in this research have shown good metric characteristics, so they
can be used further and expand the existing battery of tests for motor skills level assessment
of students in primary education, with a few trials or a previous learning (90°Push-ups) or
certain corrections in the test performance (Curl-up). After the analysis, based on all the data
from this research, the given hypothesis can be partially accepted, and verified again in the
future research, with corrections and learning prior to the performance of particular tests.
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Abstract
Assessment for Learning (AfL) strategies can be regularly used to gauge and respond to
student progress in an international school learning environment. In its various forms,
assessment is crucial for helping students to learn, better understand their learning process,
and should be an ongoing means of learning feedback. The aim of this study was to
determine the possible opportunities for implementing AfL in elementary school physical
education classes. AfL provides feedback on what has been done well, what is understood
and how to progress. For each of the key skills in physical education, clear performance
criteria could be articulated in the form of a teacher’s and child’s rubric. Examining the
reflections of six PE teachers on their experience in working with AfLs, it was proved that
implementing AfL in elementary school PE practice encourages and enables students to
assess their own learning and progress. This method of assessment also helps teachers to
improve individual student learning and not just record or identify which learning stage a
student resides.
Keywords: physical education, assessment for learning, scenarios, rubrics, learning advice.
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Introduction

There is an increasing awareness of the importance of providing youth with meaningful and
enjoyable physical activity experiences. Movement and play are focal points of young
people´s lives and are critical to all aspects of their growth and development. The unique
learning opportunities in physical education in schools can be engaging and motivating for
students and allow them to acquire the knowledge, skills, understandings, and attitudes that
enable them to enhance their quality of life through active living.
At the same time, physical education makes an important contribution to the overall
education of students. Students who participate in regular physical education classes enjoy
enhanced memory and learning, better concentration, and increased problem-solving abilities.
They are willing to take appropriate risks, and they have a positive attitude towards self and
others. Physical education fosters appreciation for skills such as co-operation and teamwork,
and contributes to the development of positive personal and social behaviors that improve
school climate and students´ academic success (FIS, PE Rationale, 2010).
No less important is the contribution that physical education can make to imparting the
knowledge, skills, and attitudes necessary to incorporate physical activity into lifelong
pursuits, including daily routines and recreational and career activities. Indeed, physical
education contributes to students´ future capacity to lead active, healthy, responsible, and
productive adult lives, allowing them to maximize their personal enjoyment of life and to
minimize their risk of developing health problems associated with a sedentary lifestyle.
Bearing all this in mind, the Physical Education Department at the Franconian International
School (Erlangen, Germany) developed and accepted the following FIS PE Mission:
“Motivating and supporting all students to develop the physical, emotional, cognitive and
social skills that will enable them to live healthy, active lifestyles”(FIS, 2015).
A progressive pedagogical approach that has been recently introduced at the Franconian
International School defines that all teachers and departments should be striving for best
practice to enhance learning within the entire community. In everyday practice, this allows
teachers to model the ideas of lifelong learning and risk taking so that student learning is
preeminent in thought and action. Based upon the Mission and the FIS Learning and
Teaching Principles, an effective PE lesson was determined in order to help PE teaching staff
with curriculum delivery. When planning, implementing and evaluating PE instructional
processes, the teachers are encouraged and supported by the FIS Senior Leadership Team to
do this by engaging (among others) in the following:
-

working collaboratively with colleagues,

-

trailing and evaluating new or different learning and teaching strategies,

-

sharing strategies with peers,

-

reflecting on one´s own practice and its impact.
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The Learning Goals are, of course, vital in the entire PE instructional process. However, they
only set out what students should learn but not how. Recent research findings influenced the
understanding of process of learning itself, which in the end significantly contributed to
changes in creating exciting learning opportunities for students. For the PE teachers at the
FIS these changes opened a completely new horizon allowing students to take responsibility
for their own learning.
In this context, an innovative approach to teaching and learning in PE practice included also
some key criteria for assessment. The FIS Curriculum Glossary defines assessment as “a
device to inform all stakeholders of the learning that is taking place against specific goals and
criteria” (FIS, Curriculum Glossary, 2014). The FIS PE department strongly believes that the
following elements are crucial to executing successful assessment (Wiliam & Rubin, 2011):
1.
sharing learning intentions with students;
2.
eliciting evidence of achievement through on-the-spot assessments;
3.
providing feedback to students that move learning forward;
4.
activating students as learning resources for one another;
5.
activating students as owners of their own learning.
The FIS wants students to be independent learners. Therefore the school-wide Learning
Principles were developed in order to “allow students to become deep, engaged, active
learners rather than passive participants in their schooling” (IPC, 2015). In consequence,
since there is a close match between the objectives of AfL implementation and the PE
Mission of the FIS, assessments for learning became an important part in all phases of the
physical education instructional process.

Method
The purpose of this case study was:
1.

to examine the current state of AfL implementation in PE classes, and
its´ efficiency related to student learning,
to review the implementation of AfL in PE classes,
to define adequate opportunities for the future usage of AfL in this

2.
3.
area.
The study was a part of a self-assessment process within the PE department which refers to
the 10-year-accreditation visit in 2015. Focused on daily experiences and reflection upon
them, this study was carried out during the regular departmental meetings and routines at the
Franconian International School, Erlangen (Germany).
Six physical education teachers were involved in curriculum delivery throughout the school
year and could all equally contribute to this examination. The observed physical education
instructional processes included all elementary school physical education classes (Grade
levels 1 through 5 with a total of 230 boys and girls, aged 6-11). All the student participants
followed, in generally, the International Primary Curriculum (adopted by the FIS in school
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year 2005/2006), and the newly developed FIS Physical Education Curriculum based on a
developmental continuum. This new PE approach is very supportive to the IPC PE specialist
program, and allows students to work directly on specific benchmarks (skills or behaviors)
and, in upper grades, set personal goals to achieve stage and phase improvements. The
amount of PE teaching time was set from two to four lessons per week, depending on the
grade level.
Obviously, addressing everyday situations in physical education classes and the
implementation of Assessments for Learning within these situations was the main focus. To
accomplish this study, a critical examination of teachers´ experiences relating to Assessment
for Learning was made throughout and following the school year 2014/15 with
recommendations for further implementation of AfL into everyday physical education
practice in an international context.

Results
The Franconian International School Physical Education department first implemented
Assessments for Learning into the instructional practice in school year 2014/15 with the aim
to further enhance student learning. Nonetheless, this was related to some significant
philosophical and practical changes to the PE program. Reflection, feedback, authentic
assessment, individualized goal-setting, and real-time reporting became key elements of a PE
lesson and the learning of the students that year. Students were assessed throughout the
school year using a procedural assessment approach, in other words, assessment and learning
were ongoing. The majority of assessments were formative, which means, during all classes
and at all times. Standardized comparative performance evaluations were not emphasized as
an assessment method.
The foundations for teaching and learning, which occurs in FIS elementary school physical
education, were on one hand the IPC PE learning goals and on the other hand the FIS PE
learning outcomes. These all could have actually been criteria against which the assessment
took place in practice. However, there were too many learning goals to assess and therefore
some choices had to be made.
The complete list of learning goals included not only skills that refer to things students are
able to do but also knowledge, behaviors and understandings. While knowledge refers to
factual information, understandings adverts to the consideration of big ideas and these are
always developing. The IPC program says “You can´t teach understanding, but can provide a
wide range of different experiences through which children´s understanding can deepen”
(IPC, Assessment for Learning, 2014, p.33). Knowing that assessment for learning is actually
skill-based it was decided not to assess knowledge and understanding at this stage of
implementation.
As a result of an overall consideration, the FIS PE department decided to only implement
formative assessment forms throughout the year, and then reflect on them in hindsight.
19

Guided by the preset IPC learning goals and targets as well as the FIS PE learning outcomes
related to physical and personal development, the teaching team collaboratively made a
choice in favor of the most important ones for each age-range of students as shown in Figure
1 to Figure 5.

FIGURE 1. FIS Grade One PE Teaching and Learning Goals, 2014-2015
While the IPC program is divided into Mileposts, the FIS PE curriculum is phase-based. For
this reason it was necessary to link learning goals accordingly to grade (age) levels. The FIS
PE teaching staff attempted to establish assessments for learning that are aligned to both
curricula. All selected teaching and learning goals for Grade One are shown in Figure 1.
Since Grade Two and Grade Three are both part of the IPC Milepost 2, it made sense to
evenly distribute IPC learning targets among these two grade levels. The detailed overview is
shown in Figure 2 and Figure 3.

FIGURE 2. FIS Grade Two PE Teaching and Learning Goals, 2014-2015
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FIGURE 3. FIS Grade Three PE Teaching and Learning Goals, 2014-2015

The IPC Milepost 3 program is designed for students aged 9 – 12 years which in this case
covered Grade Four and Grade Five. The IPC learning targets were, once again, distributed
among both grade levels accordingly.

FIGURE 4. FIS Grade Four PE Teaching and Learning Goals, 2014-2015
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FIGURE 5. FIFS Grade Five PE Teaching and Learning Goals, 2014-2015

In order to analyze sources of assessment evidence being used during the course of the year
the teachers completed a self-assessment survey (Wiggins & McTighe, 2010, p. 18) rating
their “level of use” on the following scale:
4

=

frequent use

3

=

use sometimes

2

=

occasional use

1

=

do not use

Each of the following assessment methods and tools were listed in the survey:










selected-response format (e.g. multiple-choice, true-false) quizzes and tests
written/oral responses to academic prompts (short-answer format)
performance assessment tasks, such as:
o extended written products (e.g. essays, reports)
o visual products (e.g. posters, visual presentations using various apps)
o oral performances (e.g. oral report, foreign language dialogues)
o demonstrations (e.g. skill performance)
long-term, “authentic” projects
portfolios - collections of student work over time (e.g. e-Portfolios)
reflective journals or learning logs
informal, ongoing observations of students
formal observations of students using observable indicators or criterion list
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student self-assessments
peer reviews and peer response groups.

From the survey results it could be identified that all six teachers rated only two assessment
tools with a “4” (i.e. frequent use): performance assessment tasks and informal, ongoing
observations of students. Since the teachers involved were all satisfied with the evidence
collected, the assessments tools seemed to be chosen appropriately for the desired results.
Understandably, choosing a form of assessment was not enough. In order to effectively
implement them, first it was necessary to construct task scenarios. These would become
examples of the skill in action. Knowing that they help teachers to develop a shared
knowledge and awareness of what each of the skills mean, task scenarios were assigned
collaboratively within the PE department. The scenarios used in this case study clearly
identified which skills were practiced in a particular activity.
Example 1:
(Be able to take part in a range of individual, pair, small group and team activities – IPC PE
Skill 2.6)
 In the IPC unit “Saving the World – Rainforests” PE Task 1, the children work in
groups to plan and perform a dance to represent the rainforest. The children share
their ideas and work in their groups to plan, practice and improve movements for their
dance. Each group can then perform their dance to the rest of the class. If time allows,
groups could work together and try to incorporate all ideas into the whole class dance
performance.

Example 2:
(Be able to plan their own performance – IPC PE Skill 3.5)
 In the activity “Invent a Game”, the children work in group of 3-4 to create a new
game. Each group is given 2-4 pieces of equipment (for example balls, hula-hoops,
skipping ropes, benches, cones, or no equipment). The children share their ideas when
creating a game that uses all of the pieces of equipment and includes all of the
students who are going to play the game. Each group presents and shows off their
game to the rest of the class. In presentation the children need to explain the rules and
show how to include all players in the game. After all groups present their games, the
class can try them out.

Consequently, they are two possible ways in using scenarios. If the skill that was aimed to be
assessed was detailed in an activity currently being done, the activity could be used to assess
the student´s learning. Clearly, identifying examples of the skills in action by reviewing what
activities are occurring at that particular moment or being planned for the future is just one
way of using performance task scenarios. An additional opportunity would be to construct
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completely new scenarios considering the set of stem statements (Wiggins & McTighe, 2010,
p. 29).
In the next stage of implementation, clear performance criteria for each of the chosen skills
were articulated in the form of a teacher’s and student’s rubric. Both teacher and student
rubrics related directly to a certain skill at a particular age level and were not exchangeable
between skills.
Teacher rubrics had a clear explanation of a student´s learning-in-action within one particular
learning stage. These rubrics detailed exactly how a student performs in each level of
progression. For example (Figure 6), when assessing a skill in accordance with IPC learning
goals, these levels were differentiated between “beginning”, “developing” and “mastering”.
Example:
(Be able to take part in a range of individual, pair, small group and team activities – IPC PE
Skill 2.6)

FIGURE 6. Teacher´s Rubric

The context of student´s rubric for the specific skill was actually identical to the teacher
rubrics only written in an age-appropriate, simplified language so that students could
understand them. These rubrics were used to enable students to actively get involved in the
assessment process and share ownership of their learning. By using student rubrics, each
child could individually assess his/her own learning, which as a result, made him/her aware
of how they were developing their skills.
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Example 1:
(Be able to take part in a range of individual, pair, small group and team activities – IPC PE
Skill 2.6)

FIGURE 7. Student´s Rubric (Example 1)

Example 2:
(Be able to exhibit effective form for executing specific tactile movements – FIS PE Skill
2.1.3)

FIGURE 8. Student´s Rubric (Example 2)
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Analyzing the usage of teacher and student rubrics as a part of the Assessment for Learning
process in elementary school physical education made it possible to identify opportunities for
their implementation in all ranges of actions as well as in all segments of one particular
physical activity (i.e. before, during and after). The rubrics could also successfully be
combined with a variety of assessment methods: oral, visual and written.
Learning advice eventually completed the whole Assessment for Learning process. It was
used as an additional assistance tool to give students concrete practical suggestions on how to
further progress and develop a particular skill. The learning advice was proved to be of a
great importance since it provided specific information about the ways students could
consolidate their learning and move from one stage to another on the developmental
continuum. This advice is always skill-specific, it might address range of individual, group or
whole class activities, it could be formal or informal, written or in a verbal form. This is also
where parents could possibly get involved in a learning process (i.e. parent reflection).
However, with or without parents involved, the learning advice definitely becomes the action
steps for both students and teachers.
Example:

FIGURE 9. Learning Advice (Example)

26

In summary, following the IPC advice in combination with the Understanding by Design
approach it was agreed on to take three factors into account when choosing which learning
goals to assess. Identifying the desired results in answering the question “What do we want
students to take away from this learning?” pointed first to the fact that the chosen learning
goal must be of crucial importance to physical and personal development of our students.
Consequently, all the targeted knowledge, skills and sub-skills, as well as understandings
were listed and then those skills were picked out that teachers thought were essential or at
least highly desirable in the PE area.
The next key factor when choosing learning goals to be assessed was their complexity. By no
means, teaching and learning time should have suffered due to assessment implementation.
With this in mind the acceptable evidence was determined.
Third, it was emphasized that the assessment results should allow and support practical action
for improvement. This however could only take place when students and parents were given
feedback that included learning advice.
Finally, it had to always be clear what the purpose of the particular assessment actually was.

Discussion
This case study examined the teaching practices in the area of physical education by actively
including elementary school students in their own learning process by introducing and
implementing Assessments for Learning in their PE lessons.
Since the examination was concluded by the FIS PE teachers themselves, based upon the
school teaching and learning principles, it was obviously an advantage to the school and
students involved, to prove that using learning portfolios (i.e. individual student
developmental continuums including numerous AfL evidences) to monitor and direct student
progress on selected learning goals is the most effective method.
Formative assessment, in general, proved to be an extremely valuable tool in PE practice,
especially when used to improve student learning. Another advantage is that it is a
continuous, ongoing process, and when regularly used it provides feedback to both students
and the teacher. The students benefit from Assessments for Learning by refining their skills,
while teachers can use them as a foundation on which to base future planning and practice.
All the FIS PE teachers involved in this study were on the same page concluding that
assessments for learning should be central to their goal of guiding the students through the
learning process.
Still, from experiences made and from a judgement about implementing assessments for
learning in physical education practice at the elementary school level the conclusion was
drawn that applying assessments for learning in routine PE classes is very time-consuming.
Not only the appropriate time slots need to be allocated but also the whole structure needs to
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be reconsidered. This includes identifying adequate scenarios, considering and creating
rubrics, reflections (teacher´s, student´s and possibly parent´s), giving feedback as well as
communicating learning advice.
This paper clearly points out that implementation of Assessments for Learning in physical
education instructional practice in elementary school resonates well with the student-oriented
approach as well as the learning-focused approach. If implemented according to teaching and
learning principles Assessment for Learning can be effective in:
● improving student learning as well as teaching practice;
● involving frequent opportunities for students to be assessed in authentic
contexts;
● engaging learners in the reflection of their learning;
● providing evidences of students´ knowledge, skills and understanding.
The FIS PE teaching staff also believes that assessments for learning should be accurate, fair,
honest and reliable. They should be modified to suit individual students if necessary. Their
form should be user-friendly for both teachers and students. Assessment for Learning should
always be positive and should encourage student growth and development. It should be
challenging, but still engaging, relevant and significant. It should also be cumulative,
consistent and valid. Assessment for learning should be able to cover a broad spectrum of
understanding, knowledge and skills, while being linked to or suited to the tasks undertaken.
Last but not least, Assessment for Learning should be clear, concise and as culturally neutral
as possible.
This should not be only relevant to elementary school physical education, but could also
apply to all curricula and subject areas.
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Abstract
Demonstration is a widely used method in sports teaching and coaching, as well in Physical
education classes. The most commonly used types of demonstration live demonstration and
video demonstration. However, a direct comparison between these two types of model has
rarely been undertaken in a motor context. Therefore, the aim of this reseasrch is to specify
and compare the effects of the two different metric protocol, former standard and the new
video demonstration, on the estimation of the test results in the primary school.The
participants involved the third and the fourth year students from four elementary schools in
Petrinje and Sisak which territorialy belong to urban area of the Sisak- Moslavic county. The
total number of students on whom this research has taken place was 327, of which 186 were
boys and 141 were girls at the age of 10,5. The students were divided into two subsamples
considering the used treatment,both standard and video demonstration protocol. The sample
of variables in this research consists of four tests for evauating motor abilities: Shuttle run,
Back-save sit and reach for the right and left leg, Push-ups and Curl up. The use of video
demonstration protocol for task performance has shown a significant effect in the tests
Shuttle run and Curl up, while significant effects were not gained in both both flexibility tests
(Back-save sit and reach for the right and left leg) and strength tests (push-ups) due to the
protocol. The results indicated that video demonstration seems more effective than the live
one for the early acquisition of a completely new motor skills.
Key words: protocol, video demonstration, students, motoric tests
Introduction
The rise of awareness about the effectivness of learning methods brings up the
question of validity of previous methods and innovative techniques which are implemented
into the purpose to improve the effectivness of the new motoric tasks. Children's familiarity
with the metric protocol, then the way the information was given during the introduction and
demonstration are exceptionally valuable for the final outcome of the tests for the evauation
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of the motoric status (Hayes, Hodges, Scott, Horn, & Williams, 2007; Sullivan, Kantak, &
Burtner, 2008), and at the same time influence the improvement of the study of a particular
movement pattern (Al-Abodd, Davids, & Bennett, 2001; Horn, Williams, Scott, & Hodges,
2005; Laguna, 2008). The study, the implementation of a new motoric knowledge often asks
for coordination and control of not only the limb movement, but also the whole body while
performing with limitations imposed on by space and time with the final goal to master the
given task.The various forms of information could be given to the examinee as a sort of help
in finding the solution (Magill, 1993; Magill & Schoenfelder-Zohdi, 1996). In each situation
where certain motoric knowledge needs to be adopted, learned, the performer is given the
instructions about the correct pattern movement and technique. Those instructions frequently
refer to the coordination of the examinee's body movement, thereby including the order, the
form and time sequence of certain limb movement (Wulf, 2007). Feedback can influence the
examinee's attention, and thus ultimately a better adoption during the task performance.
Contrary to instructions, feedback refers to the current individual performance , more
specifically to what the teacher, instructor or a coach consider a mistake or a deficiency
during the movement performance (Wulf, 2007). A significant level of attention is needed in
order to accomplish the goal of teaching an individual a new task, especially about sports
skills (Hodges, Williams, Hayes, & Breslin, 2007).
In the domain of education, during Physical Education classes, while passing on
information, the description and live demonstration are usually applied for introducing the
task. Moreover, it is used for testing protocols in order to evaluate the level of students'
motoric abilities (Findak, Metikoš, Mraković, & Neljak, 1996; Metikoš, Mraković, Prot, &
Findak, 1989; Neljak, 2011; Novak, 2010; Prskalo, 2011). The frequent assumption is that
demonstration is more useful than both verbalization and attempt- mistake method during
the skill adoption (Horn, Williams, & Scott, 2002). Because of that, the use of demonstration
during the process of instruction and testing protocol in both sports and all the other forms of
physical exercise has spread. The ability of demonstration is considered the most effective
factor in the process of study, and consequently both teachers and coaches should implement
that method for a short-term transfer of information to a student (Maleki, Nia, Zarghami, &
Neisi, 2010). The implementation of demonstration as a method skills aquisition is of an
extreme importance, due to the fact that is based on both capacity and nervous system
capability, to get an important noticable information from the presentation of a model which
can be converted into a exiting motoric command (Buchanan & Dean, 2010).
Nowadays, alongside a standard protocol with live demonstration it has begun with
the implementation of various forms of protocol which could significantly improve the
adoption of motoric skills. It became clear that people learn by observing others (Hodges et
al., 2007), and in order to describe the process of observational learning a few concepts and
terms proved to be efficient.
However, one of the ways of information transfer, that was introduct is a video
modelling of expert performance. A video modeling of the expert performance or a direct
demonstration is the most common form of giving instructions while learning a specific
motoric task (Dussoulin & Rehbein, 2011). Just as Magill (1993), then Magill &
Schoenfelder-Zohdi (1996) have confirmed in their research that examinees could learn the
skill by observing the expert without gaining any kind of expanded feedback. At the same
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time Ram, Riggs, Skaling, Landers & McCullagh (2007) define modeling as an intervention
in which external stimulus is used, like alive demonstration or a video demonstration, during
which the observer watching somebody else's performance receives the confirmation about
the correct manner of the task performance. According to Boyer, Miltenberger, Batsche and
Fogel (2009) video modeling involves a video sequence of the expert performance
presentation of a certain task which will be later shown to athletes, students. Modeling as a
protocol which gives information about the essence of movement or a task should be
performed habitually as an information „ what to do“ and principally it refers to an attempt
to perform (Zetou, Tzetzis, Vernadakis, & Kioumourtzoglou, 2002). Recurring video
information enables a complete recurrent information about the performance and it uses a
model as a presentation of a correct performance which supplements the standard manner of
adoption and improvement by adding a visual component to a verbal returning information
(Kelley, 2014). During the observation, the students selectively gain information about space
and time features of motoric skills and tasks.
The effects of video modeling, in learning certain motoric skills were gained by
Atienza et al., (1998) in tennis, Guadagnoli et al., (2002) in golf, and Zetou et al., (2002) in
volleyball, Hodges et al., (2003), as well as Horn et al., (2005), and Laguna, (2008) in
adopting a new coordination task, Boyer et al., (2009) in gymnastics, Aiken et al., (2012) in
basketball free throws, and Vrbik (2015) in the implementation of the motor tests. Contrary to
these studies which have proved the positive effects of the video demonstration, the
differences between the protocols were not gained in the researches Al-Abood et al., (2001),
Haguenauer et al., (2005), Horn et al., (2002), Jennings et al., (2013), Magill & SchoenfelderZohdi, (1996).
Based on the inspection of previous studies and their results rises a question which
protocol is the most effective in gaining the best results. In keeping with the raised question
there has been a hypothesis that there exists a statistically significant difference between the
results gained by a protocol which include the video procedures for estimating the motoric
abilities and those gained with a standard protocol of measuring motoric abilities which don't
include a video demonstration of motoric tasks. Then based on that hypothesis the aim of this
research was to establish the results of two different testing protocols, the previous standard
and the new one with a video presentation, in order to learn a new motoric task.
Methods
The participants for this research were students in the third and fourth grade from four
elementary schools that belong to the urban area in the towns of Petrinja and Sisak. The total
number of students that participated in the research was 327, out of which 186 boys and 141
girls, aged 10,5 that are 145 cm tall on average and have the average weight of 38,7 kg. The
students were divided in two subsamples, based on the protocol applied: Standard Protocol
(183; 110 males and 73 females) and Video Demonstration Protocol (144; 76 male and 68
female).
All the participants in this research attend regular classes of physical education, and
did not previously have experience with most of the given motor tasks, and they were
completely healthy during the tests. The research is approved by the Scientific and Ethical
Committee of the Faculty of Kinesiology, the University of Zagreb, the Senate of Zagreb
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University, while the head-masters of the schools mentioned above allowed the participation
of their schools before the beginning of the research. After that, parents of each child signed
the written agreement for the participation in the research and they were informed about the
object and the aim of the research.
The sample of variables in this research included 2 anthropometric measures (body
height and weight) and 4 tests for motor skill assessment (Shuttle-run, Partial Curl-up, 90°
Push-up, Back-saver sit and reach).
Shuttle-run: a participant stands outside the start line in a high starting position, head
turned towards the movement direction. On the sign ''Ready! Steady! Go!'', the student runs
to get the sponge, pick it up, runs back to the start-finish line, puts the sponge behind the line,
runs back to get the second sponge, takes it and runs back behind the start finish line. The
task is done when the participant puts the second sponge behind the start-finish line (Malina,
Bouchard & Bar-Or, 2004; Welk, & Meredith, 2010; Novak, 2010; Vrbik, 2015).
Curl-up: a student is lying on the mat with his/her knees bent in 140°, with the hands
extended along the body and palms facing the mat. Under the feet, the measuring tape is put
in the line with the top of the middle finger, and a piece of paper is put under his/her head.
The student starts doing the task on the sign, lifting the head and shoulders while sliding with
the hands on the measuring tape and putting the head back on the paper every time. The test
is finished when 75 lift of the upper body is done, when the student repeats a mistake for the
second time while doing the activity or is not able to continue the performance of the motor
activity (Welk, & Meredith, 2010; Novak, 2010; Vrbik, 2015).
90°Push-ups: a student is in the position of back press with the hand in shoulder width or a
bit wider, legs straight and spread a little, feet on the mat, back straight. The student goes
down with the hands towards the mat until the upper arm is parallel with the floor, and then
lifts up back to the starting position. The task is done when the student is not able continue
the task or the second correction is done during the performance (Welk & Meredith, 2010;
Vrbik, 2015).
Back-saver sit and reach: a student sits in front of the measuring device, one leg completely
extended, while the other is bent in knee with the foot on the mat. The arms are extended to
the front above the measuring scale with the palms put together, both facing the mat. With
both palms the student bends forwards over the measuring tape and holds the last position for
one second (Welk & Meredith, 2010; Vrbik, 2015).
Experimental procedure
The research was conducted at the regular classes of physical education in the school
year 2013/2014, during May and the beginning of June. In the same period of time, lasting
two weeks, the experiment was done in both groups in two treatments. The first treatment
included the initial testing of all the students in the tasks. The second treatment consisted of
testing after the treatment in each task, using the method of random choice and applying
different metric protocols. Before doing the experiment, both groups of participants were
prepared by doing a 5-minute warm up that included joint rotations and basic games
appropriate for the age of the students.
Participants observed either a live or a video model executing the task during the two
weeks. Groups were determined randomly, with each class using a particular protocol. The
standard protocol includes a description of motor task and a demonstration by the PE
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teachers. Motor tasks are new for all subjects and all subjects were given the same
instructions. All subjects were instructed that their task is to take advantage of the
demonstration to overcome and improve the performance of each task. The protocol with
video demonstration along with a description and demonstration of motor task by the
teachers, includes a video display of performance task (Horn et al., 2005). The tendency in
this protocol is the introduction of video with methodological guidance focusing on the most
common mistakes. Video clips were recorded on camera Sony HDR-XR155E. Video
demonstration of the task was shown using a laptop (Toshiba Satellite L300, Neuss,
Germany) and via video projector (Acer P1165, DLP Projector, China) on screen size
1,8mx2,0m (Sopar, Top Projection, Italy) which was set 5 meters of students, in order to
maintain realistic model viewing angle of 18 ° (Horn et al., 2002). Duration of observation of
each task consisted of methodically guided introduction to the task and possible errors, and
after that watching a video five times with performance of a particular task by models (Horn
et al., 2007).
SPSS (version 10.0; SPSS Inc., Chicago, IL) was used for the statistical analysis.
Means and standard deviations of all variables were calculated. The normality of the
distribution was tested using Kolmogorov-Smirnov test and it showed an appropriate
normality of the distributions for all the studied variables. Training effects were analyzed
using a two-way analysis of variance (ANOVA) (2 x 2) with repeated measures. The effect
sizes of each variable were tested using Cohen's d and partial eta (η) squared between groups
(Pallant, 2009). The level of significance was set at p≤0.05 and all data are reported as means
± SD.
Results
The Kolmogorov-Smirnov tests showed that data were normally distributed. Table 1
shows the descriptive parameters of the results for each motor test, as well as the results of
analysis of variance for each test. Statistically significant protocol effect was gained in the
tests Shuttle run and Curl up, and all the gained difference is in favour of video presentation
protocol. There were no significant differences in the effect of both flexibility tests (Backsave sit and reach for the right and left leg) and strength tests (push-ups) due to the protocol.
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Table 1. Difference between two testing protocols measured by Anova
Standard protocol
Video
Anova
demonstration
protocol
N
mean±SD
N
mean±SD
F
p
TEST
SR I
SR F

183
183

12.45±1.1
12.30±1.15

144
144

13.26±1.34
12.86±1.25

BSRR I

183

23.25±5.18

144

22.91±5.68

BSRR F

183

22.24±5.24

144

22.42±5.56

BSRL I

183

23.03±5.28

144

22.38±6.122

BSRL F

183

21.65±5.35

144

21.83±5.99

Push-ups I

183

8.61±8.04

144

6.69±6.76

Push-ups F

183

8.05±6.99

144

10.13±8.86

Curl-up I

183

16.14±10.7

144

14.68±10.28

Curl-up F

183

15.20±10.48 144

23.34±15.43

Partial eta
squared

26.593

0.000

0.076

0.124

0.725

0.000

0.413

0.521

0.001

0.289

0.591

0.001

8.380

0.004

0.025

SR I – Shuttle-run (initial measuring); SR F – Shuttle-run (measuring after the protocol);
BSRR I – Back-save sit and reach for the right leg(initial measuring); BSRR F– Back-saver
sit and reach for the right leg (measuring after the protocol); BSRL I – Back-saver sit and
reach for the left leg (initial measuring); BSRL F – Back-saver sit and reach for the left leg
(measuring after the protocol)
Discussion
This study was conducted to determine the effects of video demonstration protocol on
motor ability level during the motor test performance. Systematic tracking of the complete
development of a child, and thus gaining the integral picture of the characteristic
development trend is extremely important for the further work programme directing, which is
significantly influenced by the manner in which the results were gathered and gained. At the
time when technology and all its versions take a primary role in all the spheres of life, when
they are used as a means of work, and most of the people are familiar with them, especially
children, then why wouldn’t we use it with protocol application for gaining the test results in
estimating the motor abilities?
Statistically significant protocol effect was gained in the tests Shuttle run and Curl up,
and all the gained difference is in favour of video presentation protocol. There were no
significant differences in the effect of both flexibility tests (Back-save sit and reach for the
right and left leg) and strength tests (push-ups) due to the protocol. There are several factors
which had influenced the gained differences between protocols. A moderate attention, as one
of the leading factors, represents the reason why that kind of protocol was used. It happens
that in our surroundings or within ourselves we notice only some of the things on which we
are more focused than on others timely because of our own emotions , attitudes and
expectations. That is called the selective perception and it comes as a consequence of
attention (Brlas, 2010). The selective attention does not depend only on needs and interests,
but also on the arousal features: intensity, visibility, weirdness, innovations, contrast and
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repetition. Cognition of the outer world starts with occurrence of feelings, then perception
and ends up with mental processing, opinion, and perception and opinion are cognitive
processes (Brlas, 2010). With all this, it started with the assumption about how the students
would use most of the given information, then utilize it for finding the solution of the
problem, in this case motoric task. Singer (2000) supports the thesis that the observation
leads towards the action, and the very action influences the observation, so that the attention
is focussed on situation and challenges it carries within.
In the Shuttle run test there were differences between groups at the initial measuring,
and those differences were presented even after the use of the protocol. The group which was
using the standard protocol had better results, but the better effect in the change of results was
established in the group after the application of the video demonstration protocol. There was
a significant improvement in the group which had a video demonstration protocol, which is in
this case 0,4 s reduction, and according to Cohen’s d ES=0.3 it is the validity which leans
towards the moderate value effect. It is well known that the agility performance is influenced
by speed and explosive strength. Due to that fact, it is quite possible assumption that the
groups also varied in those abilities. Furthermore, as Sekulic & Spasic (2015) concluded in
their study, a great speed could influence the agility performance by deepening the stopping
track. Adding that aggravating factor in cognitive processing is the information about the
movement direction change, and with all this in this case raising and putting down the
sponge. While using the video demonstration protocol, the attention is focused on critical
spots of the performance during the demonstration. Critical spots during the task
performance were demonstrated more vividly with given directions, so that the processing of
information was made easier for children. The information processing ability of young
learners could be effectively improved getting gradually and systematically contextually
involved (Saemi et al., 2012). This was clearly visible, for example, at the stopping spot,
before the change of direction, and then putting down and lifting of the sponge.
The effect and the benefit of the video presentation protocol are manifested in the best
manner via test Curl up. Reusable view presentation and focusing of attention on critical
spots of the test performance came into the spotlight. After the application of the protocol, the
group using video presentation improved the result for approximately 8 push-ups in relation
to the group using standard protocol. This difference between the groups could only be
explained by gradual and systematic contextualized involvement with direction of the
attention, which led to the better treatment, and among other things processing of the
information, which finally brought better results. Furthermore, it was very difficult for the
students to separate a classical body lifting movement, which they are already familiar with,
from the new task which was set in front of them. Al-Abood et al. (2001) stated considering
the Curl up test, which was completely a new task, that in a standard protocol too much
information was given in a short period of time, and from all this an insufficient quality
information selection has occurred, which had as a consequence low results.
There was no significant difference in the upper body strength, even though there is a
difference between the protocols. The results of the improvement were visible in the video
demonstration protocol, however, without statistical significance. A correct performance
technique makes easier the task performance, especially when it is known that a man can lift
70% of its weigh in the push-ups upper position (Baumgartner et al., 2002).
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In the end, there were no significant differences between protocols in the flexibility
test. Flexibility is an ability which is influenced by continuous exercise, in a short period as it
was a period of research, there could not appear any significant changes. This was not a
complicated test which would demand more precise directions and a complex performance
data processing.
The model observation during video conference leads to the temporary movement
choice and effects in the early phase of adoption (Horn and et., 2007) . Moreover, a time
period during which the video presentation was shown, meaning , the time for which the
examinee should have overcome the shown task, was much longer than the one for the group
using the standard protocol, and demonstration is the one which transfers the information.
Based on the shown demonstration , and at the group using video demonstration protocol,
which lasted longer, the adoption is speeded- up, so that the movement pattern could better
technically parameterized with lesser number of practical attempt (Horn et al., 2007).
According to Sherwood & Rothman (2011), have concluded that the change of motor
parameters in the programme, brings up the enhancement of mistakes during the
performance. The difference in continuous and variable exercise performance includes the
involvement of this during the motor programming process, and are based on the fact that
movement outcomes are different under the parameter value change influence (force, time,
amplitude, strength), while the appearance remains unchanged, that is featured such as time
and order. It is a fact the visual information is much more efficient in planning future
movement performance order. Learning by observing the model could not be considered a
simple imitation within a specific space of motor behaviour, but a process in which the
examinee observes the model behaviour and adjusts it their own performance as a result of
interaction (Horn & Williams, 2004). It is an efficient method for using the simple and
complex motor tasks of learning, and performance observation , if it is used with personal
task performance can significantly contribute to learning skills (Wulf, Shea & Lewthwaite,
2010). Because of that, a group using video demonstration, which had a longer period of
time, and which contributed to faster adoption and possibility to adjust tasks to their own
abilities, under probably the same possibilities and conditions of acquaintance with a similar
form of movement the former and the latter. During the task performance, taking into
consideration the fact they were divided into smaller groups , during both of the protocols,
after the performance presentation supported by their own kinaesthetic sense of performance,
they had a possibility to observe the very performance of other examinees in their own
group. From the very beginning, a group using video demonstration was in advantage
because it had at disposal a longer time period for observation, which resulted in a greater
number of task presentations. That additional possibility to observe while the waiting for
another performance could certainly contribute to making a motor programme, and further to
a better possibility to process and to correct parameters of certain tasks, which was visible
outcome of the protocol.
The use of video demonstration protocol for task performance has shown a significant
effect on gaining the correct result for estimating a student’s motor status in tests Shuttle run
and Curl up, while significant effects were not gained in both both flexibility tests (Back-save
sit and reach for the right and left leg) and strength tests (push-ups) due to the protocol. The
use of the video presentation is a good method for improving learning (Tripp & Rich, 2012),
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which was established even in this research on adopting tasks intended for estimating motor
abilities.
The results indicated a significant improvement in the task execution by the end of the
treatment. However, this improvement occurred only for the video-model group. Therefore,
the video demonstration seems more effective than the live one for the early acquisition of a
completely new motor skills. This may be due to the simplification of the visual information
which may allow the observer to identify the more key elements that would guide him for the
subsequent performance of the task.
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Abstract
The aim of this study is to examine differences in stress coping between handball players of
different competitive experience. The sample consists of 127 handball players from 10 clubs
in Serbia, 83 of whom are males and 44 are females. All participants are divided in three
groups, which are formed according to their competitive experience: up to 5 years (n = 42),
up to 10 years (n = 58), over 10 years (n = 26), with an assumption that there are no
significant differences between male and female handball players (p = .909). General SelfEfficacy Scale (SGSE; Schwarzer, & Jerusalem, 1981) is applied. The findings indicate that
there are significant differences in stress coping between handball players with different
levels of competitive experience (p = .021); the longer the competitive experience, the more
efficient stress coping is. As regards the findings of previous studies and the specificity of
handball, this paper provides possible explanation of obtained results and their
implementation in everyday activities of athletes and coaches.
Keywords: stress coping, handball players, competitive experience

Introduction
Competitive experience is related to the way which athlete is coping with stress.
Moreover, there is an attitude that bigger competitive experience leads to efficacious ways of
stress coping. Self-efficacy and level of competitive state anxiety are some of the ways of
stress coping (Feltz, 2007; Hanton, 2008), which has been explored in recent decades,
following the context of sport participation at different levels of competition. Previous
findings of self-efficacy and the level of competitive state anxiety have shown, that, there is a
inversely proportional relation between these two indicators of stress coping (Treasure,
Monson & Lox, 1996).
Relations between self-efficacy and experience of athletes were confirmed in research
done by Haney and Long (Haney & Long, 1995). There are several studies regarding selfefficacy which found significant differences between experienced and inexperienced athletes
(Martin & Gill, 1991; Fitzsimmons, Landers, Thomas & Van Der Mars, 1991; Thomas,
1994). However, these studies suggest how big self-efficacy could be regarding
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inexperienced athletes. There is also one study which proves no significant differences
(Shelangoski, 2013) in self-efficacy, due to competitive experience.
The level of competitive state anxiety of athletes at different levels of competition,
indicates in most studies that there are significant differences in the competitive experience of
athletes (Neil, Mellalieu, Fletcher, 2008; Rokka, Mavridis, Bebestos & Mavridis, 2008;
Fernandes, Nunes, Vasconcelos-Raposo, Fernandes, 2015). However, a study conducted by
Gould, Petlichkoff & Weinberg (1984) indicates that there are significant differences in the
level of competitive state anxiety in female volleyball players regarding their competitive
experience.
Rokka and colleagues (Rokka, 2008) explored the domain of coping with stress in
handball players of different competitive experience, and found that there are significant
differences between handball players in the level of competitive state anxiety, where handball
players with competitive experience from 4 to 6 years had lower scores on the scale of
competitive anxiety, compared to handball players with 1-3 years of competitive experience.

Methods
Total sample consists of (n = 127) handball players, (n = 83) whom are male players and (n =
44) female handball players, from senior squads. Research included 10 clubs from Serbia (6
male clubs, and 4 female clubs). All participants are divided in three groups, which are
formed according to their competitive experience: up to 5 years (n = 42), up to 10 years
(n=58), over 10 years (n=26), with an assumption that there are no significant differences
between male and female handball players (p = .909).
A General Self-Efficacy Scale questionnaire (SGSE) was applied (Schwarzer,
Jerusalem, 1981; cited in Weinman, 1995). The questionnaire consists 10 items which are
related to optimistic Self-beliefs in coping with stressfull situations. Reliability of
questionnaire according to Cronbach alpha is between .76 and .90 according to several
studies (Cable & Judge, 1994; Earley & Lituchy, 1991; Gardner & Pierce, 1998; Riggs &
Knight, 1994; Schaubroeck & Merritt, 1997; Smith & Foti, 1998) (Chen, 2001).
A one time study included 10 clubs from Serbia, as follows: RK „Jugović“ Kać, Rk
Žabalj, Rk Jabuka, Žrk „Dinamo“ Pančevo, Žrk „Radnički“ Obrenovac, Rk „Radnički“
Obrenovac, Žrk „Radnički“ Kačarevo, Žrk „Proleter“ Zrenjanin, Rk „Proleter“ Zrenjanin
and Rk Voždovac Beograd.
We used IBM SPSS statistics for statistical analysis, which implied Shapiro-Wilk
normality test, and Kruskall-Wallis test and Mann-Whitney test to test differences between
groups.

Results
Regarding the fact that there are no significant differences related to gender (p=.909), nor
between participants of different level of competition (p=.500), the presentation of results is
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based on the sample of a homogenous group, so that differences in self-efficacy beliefs were
analyzed through competitive experience only.
Table 1. Test of normality by groups according to competitive experience.
up to 5 years

up to 10 years

over 10 years

N=42

N=58

N=26

p

p

p

.012

.028

.006

self-efficacy

Legend: Shapiro-Wilk test of normality, statistical significance p≤0.05

As we noticed from the results in Table 1. there are significant deviations from
normal distribution in all three groups of participants.
Table 2 shows the values of Kruskall-Wallis test by groups in coping with stress
according to competitive experience. The figures in columns show Mean Ranks values for
each group.
Table 2. Kruskall-Wallis test between groups according to competitive experience.

self-efficacy

up to 5
years

up to 10
years

over 10 years

Kruskal–Wallis

N=42

N=58

N=26

N=126

Mean Ranks

Mean Ranks

Mean Ranks

p

51.50

66.97

75.13

.021

Legend: Kruskall-Wallis test between groups, statistical significance on p≤0.05

The results in Table 2 indicate that there are significant differences between groups in
stress coping based on their competitive experience.
Table 3 shows median values for each of three groups, based on self-efficacy scores.
Table 3. Median values in self-efficacy for each group according to competitive experience.
up to 5 years
up to 10 years
over 10 years

self-efficacy

Median

Median

Median

3.20

3.30

3.45
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Progressive fall of median values in self-efficacy scores is noticed, starting from the
group with the most competitive experience, over 10 years, towards the group with the least
competitive experience, up to 5 years.
The exact differences between groups were analyzed using Mann-Whitney test to
analyze differences between two groups. Tables 4 and 5 present values of Mann-Whitney test
of differences between groups in stress coping based on their competitive experience.
Table 4. Mann-Whitney test in self-efficacy between two groups according to competitive
experience.
up to 5 years
over 10 years
Mann-Whitney

self-efficacy

N=42

N=26

N=68

Mean Ranks

Mean Ranks

p

51.50

75.13

.017

Legend: Mann-Whitney test between two groups, statistical significance on p≤0.05
Table 5. Mann-Whitney test in self-efficacy between two groups according to competitive
experience.
up to 5 years
up to 10 years
Mann-Whitney

self-efficacy

N=42

N=58

N=100

Mean Ranks

Mean Ranks

p

42.98

55.95

.027

Legend: Mann-Whitney test between two groups, statistical significance on p≤0.05
Tables 4 and 5 show that there are significant differences in stress coping between
handball players with competitive experience up to 5 years and up to 10 years, as well as
between the ones who compete up to 5 years and over 10 years.
Disscusion
Results of this study indicate that there are significant differences between handball players
relative to their competitive experience (p=.021). In comparison with the previous findings,
concerning self-efficacy (Martin, 1991; Fitzsimmons, 1991; Thomas, 1994), it must been
noticed that previous studies made their assumption about inexperienced athletes based on the
scores showed by experienced athletes. The term competitive experience in the analyzed
research by Shelagonski (2014) where groups were compared relative to their competitive
experience in terms of hours practicing during and out of training sessions. However, in our
study, competitive experience means the competitive experience acquired in competition
only.
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Studies about the level of competitive state anxiety which found significant
differences in levels of competitive state anxiety based on the competitive experience of
athletes (Mellalieu, 2004; Neil, 2008; Rokka, 2008; Fernandes, 2015) included differently
split of groups by competitive experience, regarding the median position (Mellalieu, 2004;
Neil, 2008; Fernandes, 2015), as well as by groups from 1 to 3 years and from 4 to 6 years
(Rokka, 2008). However, in our study the total sample is siplit in three instead of two groups
by their competitive experience. Results of previous findings relative to competitive state
anxiety and results of our study, showed that there is a clear difference between experienced
and inexperienced athletes. Data from Table 5 showed that there are no significant
differences between groups with competitive experience up to 10 years and over 10 years,
which means that there is a clear limit between the two groups based on their competitive
experience, up to 5 years group and over 5 years group. Results which were found in Rokka’s
studdy (2008), according to distribution of groups, indicate that after 4 years of competition,
a handball player develops efficious ways of stress coping, in terms of the competitive state
anxiety. Hence, Gould’s (1984) study indicates that no significant differences were shown in
the level of competitive state anxiety based on competitive experience of female volleyball
players, even though we must notice that Gould defined experience as years of training
volleyball.
At the end, we must point out that the limit of this study is the fact that some of the
factors like personality traits or emotional status or interpersonal relations in the squad were
not controlled to help in exploring the effect of competitive experience on self-efficacy,
which could help explore the differences in stress coping of handball players. However, these
results drew attention to the field of research in sport science dealing with psychological
aspects of training in competitive sport.
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