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Abstract:

The present work aims to design and validate a tool for formative assessment of invasion games in the context of
school for future application in situations of peer evaluation. 4 experts in the field participated in the research.
For this, a validation of the content was made with the Tool for Assessment and Learning of an Invasion
Situation (TALIS). The purpose of the observation tool was to evaluate the ability to occupy an empty space
standing on a passing line, a common situation in any invasion game. Afterwards, the tool was applied,
observations were coded and the intraobserver and interobserver agreements were determined. Finally, without
receiving prior training, 22 students of fourth level of primary education coded TALIS and the agreement
between their observations was found.Data were analyzed from two points of view: interobserver (two expert
observers) and intraobserver (in two observations with a gap a fortnight). From the point of view of the experts'
analysis, the results reveal that the degree of agreement on the three TALIS variables is close to 90%. Similarly,
high levels of agreement are obtained in both interobserver index (DTH: 0.908; DS: 0.840; AFD: 0.954) and
intraobserver. In the case of observations of students, the degree of agreement is remarkable (DTH: 0.795; DS:
0.747; AFD: 0.783) especially when you consider that there was no specific training in TALIS. We have
validated a tool for formative assessment of invasion games at school with a remarkable statistic delivery.

Key words: assessment; team sports: pupils; school; learning; physical education.

Introduction

The general concepts of evaluation, have their basis on the division of knowledge of Habermas (1997).
That distinction can be summarized in the technical rationalism and practical rationalism. Each model has
specific characteristics that they carry to their evaluative approaches (Lopez 1999). In the case of technical
rationalism, evaluative intention is the technical verification of the achievement of objectives and efficiency
through measurement. Teachers are passive executors of measurement designed by experts. On the other hand,
the evaluation under practical rationalism is not intended to measure the results but to understand them. The
verification of efficacy disappears in favor of the formative value.That is, the end of the evaluation is to serve the
learning. Scriven in 1967 coined this conception as "formative assessment”" (Jorba and Sanmarti 2013). Although
the first antecedent associated with formative assessment is in the pedagogy of Dewey (Dewey 1916) that had
the precept of learning centered on experience and its subsequent thought. In short, this is the procedure that
follows a formative evaluation: acting and then reflecting on the action and generate learning in a new situation.
That is the sequence that develop specific strategies for formative assessment, self-assessment, and peer
assessment.

In the case of Physical Education (PE), the assessment has been rated as one of the most controversial
aspects of the teaching-learning process in this area. (James, Griffin, and France 2005; Otero, Calvo, and
Gonzalez-Jurado 2014, Tejada 2007). The export of previous models in PE in Spain has a uniform description. A
first model geared towards physical performance that aims to measure the efficacy of physical student
achievement through tests and standardized tests. This view does not consider the educational value of the
assessment. Its intention sums up the question of Lopez (2004) "Why do we say assessment when we really
mean rating?"In contrast, the model oriented towards student participation does have a high educational value. It
does not assess the driving aspect, but also considers the emotional, social and cognitive dimensions through the
involvement of students in the assessment (Lopez, 1999). Different studies have shown the benefits of involving
the students to situations using self-assessment as well as peer or co-assessed assessments (Lamb, Lane, and
Aldous 2013; Lopez et al 2007; Perez, Heras, and Hernan 2008; Vera Gonzalez, and Moreno 2009; NiChroinin
and Cosgrave 2013).

The reviews of different papers on assessment practices in different contexts and times reveal that while
the theoretical paradigm indicates the prevalence of a formative assessment, assessment practices of teachers in
PE still dominate scoring models with little involvement of the students (Lorente-Catalan and Kirk 2014; Otero
2013).
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Although there has been an increase in research on formative assessment in PE, there are still few
studies that investigate tools such as peer assessment and self-assessment. In the same line of moderation run the
formative assessment practices in PE classes despite contributions such as the Network of Formative and
Assessment in Higher Education (Lopez et al. 2007).

Furthermore, the invasion games which are the object of this paper, focus on PE preferences. Both
physical education teachers as well as learners from different countries agree to designate them as, in the case of
teachers, the most taught, and in the case of students the preferred choice (Shropshire and Carroll 1998; Hill and
Cleven 2005; Gutiérrez, Pilsa, and Torres 2007).

In the case of invasion games there exist tools validated that involve the students in their assessment
process: TSAP (Gréhaigne, Boutiher, and Godbout 1997) GPAI (Oslin, Mitchell, and Griffin 1998); BOGPI
(Chen, Hendricks, and Zhu 2013) and HERJ (Garcia et al. 2013). However, the fact that there are validated tools
does not ensure that a formative assessment is being performed. Some are excessively quantitative, emphasizing
the amount of motor actions, not in the quality thereof. Others are too complex, they posess too many
dimensions that have to be observed live by the students whose discrimination capabilities are limited (Otero
2005) and therefore its use in formative assessment processes is made difficult.

Occasionally, having established a high reliability, interobservers are used for summative assessment
(non-formative) due to its implementation difficulties in the process of student participation. In this sense, we
have already pointed out the real difficulties (lack of these tools by teachers, diligence process: tool design,
recording and editing situations, training of observers, etc...) to implement an assessment of invasion games in
PE (Otero and Silva 2015). Likewise, no evidence that these tools have been incorporated into PE classes has
been found (Alarcon et al 2010; Lorente-Catalan and Kirk 2014; Sicilia et al., 2006).

Nonetheless, despite the complexity of performing formative assessment in the teaching of invasion
games, the few studies on the subject have shown the benefits to students over declarative knowledge, decision-
making and execution technique on invasion games such as handball, basketball or football in the school context
(Santos 2010; Pérez, Heras, and Hernan 2008; Figueiredo, Lake, and Fernandez 2008).

Therefore, it is the objective of this work to design and validate a tool that serves formative assessment
of invasion games in the school context. To do this, we contemplated the difficulties teachers of PE have to
evaluate invasion games such as heterogeneity of the student or the multiplicity of solutions and / or behaviors to
be evaluated (Otero and Silva 2014). Moreover, considering that the discrimination capacity of the human being
is limited (Esnaola et al., 2003) a tool has been designed warning about the viewpoint of the student (Sanchez-
Mora et al 2011;. Sicilia 2003) and without imposing only the teacher’s point of view (Rivadeneyra and Sicily
2004).At the same time, the quality of motor actions on invasion games has been prioritized on the amount
thereof. Therefore this research has the overall aim to design and validate a tool for formative assessment of
invasion games within the school context. Its operational objectives aim to:

- to obtain a validation of the content of the tool of observation.

-to determine the interobserver agreement using two experienced observers.

-to determine the intraobserver agreement of two expert observers at different times.

-to determine the interobserver agreement among students of Physical Education.

Method

This is a quantitative observational study, using a structured tool for collecting data. As regards to
observational studies in sports, we have a nomothetic design (as there is a plurality of units to assess), punctual
(there is no intrasesional monitoring) and multidimensional (Anguera and Hernandez-Mendo 2014).

Participants

A panel of experts participated in the research. They were all PE teachers. Two were PE teachers in
primary school and the other two had specific training in invasion games and were university teachers of PE. The
four participated in the validation of content and only the university teachers participated in the interobserver and
intraobserver tests accordingly. Moreover, 22 students of fourth level of Primary Education in Sevilla (Spain)
participated in the observation sequences to determine the degree of agreement between observations. The mean
age was 8.36 = 0.49 years of which 49.9% were girls and 50.1% were boys.

Materials

Game sequences were recorded with two Sony DSC-HXU cameras. The coding of the data recorded by
the subjects was performed in Microsoft Office Excel 2007 and for their analysis SPSS V.18 for Windows was
used. The issue of different sequences of play to be observed by the participants was conducted with the Dartfish
Team Pro version 5.5 program adapted for invasion games.

Procedure

For the design of the tool we followed several steps (Figure 1). First, an analysis on the specialized
literature under study, and the subsequent extraction of conclusions. Secondly, the design of game situations in
students and their observation by the panel. Third, the design of the tool with a content validation by experts who
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drew upon the findings of the literature review and the observed movements in game situations. Finally, we
proceeded to the coding sequences by expert observers and subsequently by the chosen students.

PHASE 1 PHASE 2
Bibliographical analysis and Design and analysis of the play
conclusions situations
PHASE 4 PHASE 3
TALIS coding by Pupils and <:| TALIS tool design
Experts

Fig. 1. Phases in the design of the tool of formative assessment.

Bibliographical analysis and conclusions (Phase 1)
In the first place, there was a comprehensive review of the literature specializing in structuring and
detail as shown in Table 1. Firstly, the general part of our object of study (formative assessment in education)
was revised up to the most specific (design and validation of tools of observation in PE).

Table 1. First step in designing the tool. Analysis of the specialized literature.

Knowledge domain Sources
Jorba and Sanmarti (2013)
Formative assessment Santos (2002)
Perrenoud(1991)
Lopez (1999)

Formative assessment in PE Lopez et al. (2007)

Lorente-Catalan and Kirk (2014)

Ardé and Casal(2003)
Bengué (2005)

Fradua and Moreno (2001)
Hernandez (2000)

Memmert and Harvey (2010)
Méndez (2010)

Otero (2004)

Otero, Calvo, Gonzalez-Jurado(2014)
Otero et al. (2014)
Sanchez-Mora et al. (2010)
Forrest (2013)

Teaching and assessment of invasion games

Oslin, Mitchlells, and Griffins (1998)

Chen, Hendricks, and Zhu, (2013)

Gréhaigne, Bouthier, and Godbout (1997)
Figueiredo, Lago, and Fernandez (2008)
Otero-Saborido, Calvo, Gonzalez-Jurado (2015)
Pérez, Heras, and Hernan (2008)

Nadeau et al. (2008)

Santos (2010)

Formative assessment in invasion games

Anguera and Hernandez-Mendo (2014)

Etxeazarra., Castellano, J., Usabiaga, (2013)
Design and validation of tools for observation

Pope et al. (2002)

Pradas et al. (2012)

They came to the following specific conclusions about the design of the tool after the reading and
analysis of the aforementioned documents:
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First, cognitive and motor skills are more heterogeneous in school students than in the students within a
sporting context. Therefore, the observation tool must be comprehensible to all students regardless of their level
of motor intelligence and / or technical execution in invasion games. In this regard, and taking into account that a
design principle of an object of observation is to narrow downthat which is observed, and that the discrimination
ability is limited, the design of a toolis proposed with the required dimensions and with a very precise definition
of the categories that does not support errors in its codification. In the present study, once the toolwas coded by
the experts, the degree of agreement with pupils of Primary fourth level will be determined.

Secondly, according to the literature review in the teaching of invasion games in the school context, it is
recommended to start from situations of numerical superiority favoring the point of view of the student when
designing the game situation that has to be assessed.

Thirdly, the design of the tool aims to be used in future training purposes for peer review. Therefore, the
variables to observe should be directed towards improving the quality of student movements (within a global
context of play) above quantitative aspects.

Secondly, according to the literature review, in the teaching of invasion games in the school context it is
recommended to start from situations of numerical superiority favoring the point of view of the student in the
design of the game situation to assess.

Thirdly the design of the tool aims to be used in future training purposes for peer review. Therefore, the
variables to observe should be directed towards improving the quality of student movements (within a global
context of play) above quantitative aspects.

Design and observation of game situations (Phase 2)

For the observation of game situations, a teaching unit on basic principles of invasion games was
implemented in 77 primary school students. The situation observed in this study was a passing game that pitted
two teams. The teams always ran in a context of numerical superiority thanks to the existence of a neutral player.
They passed the ball with their hands, prioritizing the mechanism of decision taking and perception and to the
technical difficulty of children playing with their foot within a designated area. There were no physical
objectives, the goal was to reach a number of passes that increased depending on the evolution of the pupils.
Using videos, the students were taught about important factors when clearing, as well as on the occupation of
open spaces and the speed of displacement. The passes that saved an opponent by throwing the ball above them
were not counted. We stimulated the clearings which had passing lanes occurred in areas with little adversary
density. Four observers watched all the images recorded to make a list of possible behaviors to be included in the
designing of the tool.

Design and validation of the tool (Phase 3)

After viewing the games of passes, the panel got the bibliographical conclusions of the tool to design. It
was reported that the purpose of the observation tool was to assess the ability to fill a gap standing in line of
pass. After specifying the objective of the tool, the purpose of it, the game situation proposal and the application
context, experts were urged to make a proposal for a tool. In the first movement each expert made his proposal
tool. In the second movement the four proposals were merged into one. The observation tool had first proposed
four variables with two categories each. After a pilot with a group of students in Primary, the complexity that
students had to observe four variables was verified in vivo. In the third movement of the panel two variables
were integrated into one leaving the final tool in three variables: 'Trajectory displacement with respect to holder'
(TDH), 'Scroll Speed' receptor (DS) and 'density opponents and colleagues' (AFD) in the clear. The notes taken
following the observations of students forced to redefine some categories in a more accurate coding to avoid
confusion. The tool for the assessment and learning situations invasion (TALIS) was finally as follows:

Table 2. Variables of the tool for the assessment and learning of situations invasion (TALIS).

Variables Categories Definition Coding
Approaches holder.
(DTH) AC Offensive space of action is 0
Displacement trajectory in regards reduced
to the holder It moves away from the holder.
AL Increases the offensive action 1
space.
(DS) L Walks or jumps advancing little 0
. space
Displacement speed .
Jogs runs or sprints 1
(AFD)
Adversary and fellows' density EOCA The receiver receives in a space 0

shared with adversary and fellow.
Increases the probability of

interception and action space for
JPES ® www.eIsupplt.ro P
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attacker is reduced.
The receiver receives in a space
shared with the adversary.
Increases the probability to
intercept
The receiver receives in a space
shared with a fellow potential
EOC receiver. The proximity of both 2
reduces the space of offensive
action
The receiver receives in a free
EL space. Not occupied by fellows 3
or adversaries.

EOA

Coding (Phase 4)

A total of 123 sequences of passing lanes were shot and edited. Those whose shots were inadequate for
observation and/or coding were eliminated. Finally, we made a random selection of 44 sequences. The two
expert observers coded the 44 sequences of passing lanes using the tool for assessment and learning of ituations
of invasion (TALIS). Since both had participated in developing the tool it was not necessary to give a specific
training. However, there did exist a unification of criteria on categories that could present doubts. After 15 days
they returned to begin the coding in order to assess the reliability of the intraobervers.

After the encoding done by experts, the TALIS to 22 students in the fourth level of primary education
was applied. Students were not subjected to a specific training tool. They received only explanation in a session
where they watched examples of the three categories with examples of each of them. Subsequently, encodings
experts and students were subjected to statistical analysis.

Statistical analysis

For the construction of TALIS, different qualitative and quantitative strategies were used. For the
qualitative aspect, the opinion of experts to validate the contents of the tool was taken into account.
Quantitatively analyzed from two points of view: interobserver (two expert observers) and intraobserver (in two
observations with a gap of fifteen days). In the first case, it was analyzed from the descriptive perspective and
from the concordance. Descriptively by analyzing the percentages of agreement between the two observers in all
categories of the tool.For agreement of the experts, we used Cohen's Kappa index (k), which determines the
proportion of cases in which there is agreement between two observers after excluding the proportion of cases in
which the agreement between them is due to chance. To measure the degree of agreement between the
observations of the student’s agreement between them, we used the Kendall test as indicated for 3 or more
observers.

Results

Following the steps described in the method section, the resulting tool TALIS contained 3 dimensions
with a total of 8 categories. Table 3 shows frequency and percentage of agreements and disagreements in the
three categories. An initial exploration of the results from a descriptive point of view reveals that the agreement
between the expert observers is very high in all categories (Table 3). In the case of DS and environment AFD it
reaches 95% of agreements in the 44 observed sequences. The DTH category obtains 93.2% of agreements.

Table 3. Frequencies and percentages of agreement and disagreement between the two expert observers of
TALIS

. Agreements Disagreements
Categories N Frequency % Frequency %
DTH 2 41 93.2 3 6.8
DS 2 41 93.2 3 6.8
AFD 2 42 95.5 2 4.5

DTH: displacement trajectory in regards to the holder; DS: Displacement speed; AFD: Adversary and
fellows' density

Subsequently, Table 4 shows the interobserver agreement between the two experts. The results show
values around 0.9 (almost perfect) in the three categories of TALIS according to Cohen's Kappa index (k)
determining the proportion of cases in which there was no agreement among observers after excluding the
proportion of cases where the agreement between them is the result of chance (DTH: 0.908; DS: 0.840; AFD:
0.954). The three dimensions get high values of significance (Table 4).
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Table 4. Interobserver agreement among experts that codified TALIS

Level of agreement

Kappa index Agreement strength Categories N Value Meanerror Approx.T Sig.

0,00 Poor

Sliaht DTH 2908 076 5,776 ,000
0,01 - 0,20 '8
0.21 - 0,40 Fair

2 840 089 5,579 ,000

0.41-0.60 Moderate DS
0.61-0.80 Substantial
0.91-1,00 Almost perfect AFD 2 954 085 7.041 1000
00 Poor

DTH: displacement trajectory in regards to the holder; DS: Displacement speed; AFD: Adversary and fellows'
density

Finally, Table 5 shows the degree of agreement between two measurements at two different times in
each of the observers. It took 15 days between the two measurements. The results indicate that both observers
can make an appropriate and accurate tool use and there is a high stability in the results. Both observers obtain
almost perfect values in the AFD and DTH categories and considerable on DS. The three categories obtain high
levels of significance (Table 5).

Table 5. Interobserver agreeement in coding IASI. Observer A and B

Agreement value Mean error Approx. T Sig.
Categories Observer Observed Observer Observed

A B A B A B A B
DTH ,908 ,954 ,064 ,045 6,046 6,337 ,000 ,000
DS ,840 ,891 ,089 ,075 5,579 5,909 ,000 ,000
AFD ,936 ,944 ,063 ,055 7,509 7,399 ,000 ,000

DTH: displacement trajectory in regards to the holder; DS: Displacement speed; AFD: Adversary and
fellows' density

Since we have a formative assessment tool to use with students, Table 6 shows the results of matching
observations from TALIS by students. Very similar coefficients are obtained in all three categories (DTH: 0.795;
DS: 0.747; AFD: 0.783) and slightly lower when compared with the experts. The three results are highly
significant in all three categories (Table 6).

Table 6. Interobserver agreement among students encoded with IASI

Categories N Kendall’s W Chi-squared Sig. asin. gl.
DTH 22 ,795 751,634 .000 43
DS 22 , 747 706,778 .000 43
AFD 22 ,783 740,459 .000 43

DTH: displacement trajectory in regards to the holder; DS: Displacement speed; AFD: Adversary and
fellows' density

According to Landis and Koch approaches (1977), who proposed the margins to assess the degree of
agreement based on the index k (Table 3), TALIS's excellent statistical results obtained on the observations of
experts, as the strength of the agreement is 'significant' and 'almost perfect' in most measurements. For its part,
the degree of agreement on the observations of students is "considerable".
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Discussion

The design of observation tools for student participation in invasion games has multiple antecedents
(Chen, Hendricks, and Zhu 2013, Gréhaigne, Godbout, and Bouthier 1997, Oslin, Mitchell, and Griffin 1998).
Some of these tools establish general variables to specify in any invasion game (decision making, technical
execution ...). However, it is left to the discretion of the teacher or applicator toolto define and specify variables
for each case where no one can know whether the formulation of a category is relevant (eg definition of when a
decision is taken or technical execution considered right or wrong).

In this senseTALISdefines precisely in three dimensions (with their respective categories) the team in
possession of the ball thereof for any of the invasionganes. There is therefore room for doubt or ambiguity in its
application. The teacher needs the exact parameters for coding. Other inputs from TALIS is having a clear
intention of formative assessment, iea tool of reflection and improvement of the student. While other validated
tools offer the students only practical quantitative data (number of shots on goal, number of turnovers ...) that do
not result in an improvement process, the dimensions of TALIS allow the students to reflect on the quality of the
actions (DTH, DS and AFD) without prioritizing the quantitative aspect.

By gambling on ball possession, it brings the greatest amount of time and distance of the total volume
of the game in invasion games. Between 80% and 95% of players playing any of these modalities are not in
possession of the mobile one, hence its importance and relevance in the tool of this object of study (Avila
1999;.Dellal et al 2011 ; Cardenas 1996; Collet 2013; Di Salvo et al 2009;.Perez, Heras, and Hernan 2008;
Alamo 1996; Wein 1995).

Within the attack phase, the game without the ball is performed by the 'team player without the ball”
(Hernandez 2000) or 'attacker without ball' (Wein 1995). And within that role, the displacement (either toward or
away from the player with the ball) is the technical and tactical ability most representative (Vegas 2007; King
2012; Serra, Gonzalez and Garcia 2011). Therefore, as a major contribution, the TALIS tool has focused on the
ability of the role in which the attacking players spend more time of the game and travel greater distances.

Moreover, the game situation used in TALIS, a passing game with their hands, including tactical
behaviors common to all invasion games. These patterns can be transferred between sports if you opt for a model
of horizontal education that brings different modes of invasion (Bengué 2005; Hernandez and others 2000). In
this sense, although the literature had theorized about the desirability of a joint teaching in school of invasion
games, there are experimental studies which have reinforced in different ways the horizontal model based on the
results obtained (Memmert and Harvey 2010; Ramirez 2009; Yanez and Castejon 2011). These results
empirically confirm the possibility of transferring learning between sports disciplines included in this group of
sports. Therefore, TALIS and situation of assessment given between themselves is very versatile in the school
curriculum as it is feasible to implement in many invasion games (basketball, handball, football, lacrosse, rugby,
ultimate, hockey ...).

In that vein, work on education invasion games emphasize the importance of teaching to attack rather
than defend in the early formative stages (and therefore in the school context object of this paper) and, above all,
the importance of technical-tactical contents the team in possession of the ball (displacements, shimmies) (Vegas
2007; Painter and Cardenas 2001; Fradua and Moreno 2001) In this sense, TALIS is not only a tool for very
important phasse of the game, but it does so on the ability not very relevant training ball ages in school context.

Moreover, levels of agreement obtained in TALIS both from the perspective of interobserver and
intraobserver resemble those achieved by different researches with certain equivalences to this (Pope et al
2002;.Pradas et al 2012;. Reina-Gomez, Hernandez-Mendo, and Fernandez-Garcia 2010). In either case, as
already emphasized in the results, levels of agreement obtained in this investigation for Cohen Kappa index can
be considered remarkable in some cases and excellent in others, if we stick to the prescription by Landis and
Koch (1977) to the K index.

For the degree of agreement on observations of students, other studies provide moderately higher
coefficients. However, these works refer to a quantitative tool as the TSAP not using the Kendall test but the
intraclass correlation (Richard, Godbout, and Gréhaigne 2000; Gréhaigne, Boutiher, and Godbout 1997; Nadeau,
Godbout, and Richard 2008). Also, students were older and, unlike the present study, they did receive the proper
training of observers for validating a tool (Medina and Delgado 1999). Presumably, a specific training tool
results raise the coefficient Kendall.

Therefore, after checking the shortage of formative assessment practices in teaching invasion games in
school (Lopez 1999; Lorente-Catalan and Kirk 2014; Otero 2013), TALIS appears as a contribution that can be
incorporated in the context of school to be a simple tool in its application and with a remarkable reliability. This
statistic makes it useful, in addition to its educational value, because of the possibility of coding performed
between pairs of students can be used as assessment.

In this sense, there is evidence that peer assessment outperforms learning of invasion games over
traditional teacher-student assessments. Different research credited better learning outcomes in a formative
assessment using peer assessment tools between similar pairs to TALIS (Santos 2010; Pérez, Heras, and Hernan
2008; Figueiredo, Lake, and Fernandez 2008). Therefore, both the reality of the classroom (greater learning and
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helping the rating), for its statistical benefit, TALIS is posited as a possible tool in the teaching and learning of
invasion games in PE.

Conclusions

Once the current state of affairs on the formative evaluation of invasion games in the school context has
been reviewed, this study has designed a tool of formative assessment in this area, through validation of content.
The results subsequently in both interobserver agreement of experts and students as intraobserver reveal a high
statistical reliability.

After this first stage of TALIS, the conclusions invite us to continue, in future work, to validate the tool,
contrasting it with the students of different ages and who have received specific training in TALIS. Also, its
school application should aim to establish that use of this tool generates more learning at both declarative and
procedural level students. To do this they must use other experimental designs with both qualitative and
quantitative techniques. Finally, in order to facilitate the incorporation of the tool to physical education classes,
automation of the tool in digital format would help promote its use. More specifically, the students in codifying
software by clicking on the categories while watching the game would increase the benefits of the tool.
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