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Abstract 
 
 

The aim of the study was the integration of the teaching strategy of inducing cognitive 
conflict in the context of the tactical approach of TGfU (Teaching Games for Understanding) 
to teaching game tactics in PE and the comparison of its effectiveness to the dominant 
pedagogical model of the technical approach. 140 8th grade students from all public schools 
of Mytilene, Greece, participated in the study. Two 45-minute teaching interventions were 
realized, whereas students completed a previously validated volleyball tactics questionnaire on 
a pretest and posttest basis. While no statistically significant improvement was exhibited in 
both the control group and the typical teaching strategy group, results recorded statistically 
significant increase in the adoption of the accepted tactics conceptions in the discipline by 
students involved in the constructivist orientation intervention. The study confirmed that 
students’ active cognitive engagement in the construction of their knowledge constitutes a 
more effective teaching strategy than the typical teaching strategy of demonstration, 
explanation and practice, which perceives learning as a reproductive process. Moreover, the 
consideration of student preconceptions in the formulation of the appropriate questions for 
inducing cognitive conflict provides a promising teaching proposal in the context of the 
dialectical methodology of the tactical approach of TGfU. 
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1. Introduction 
 

1.1. Pedagogical models to teaching games in Physical Education 
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Despite the enrichment of curricula with new activities, the time devoted to 
games has not diminished (Brooker, Kirk, Braiuka, & Bransgrove, 2000; Gubacs-
Collins, 2007), reaching more than 65% of the total time in Physical Education (PE) 
classes (Werner, Thorpe, & Bunker, 1996). The dominant behavioral theory to 
teaching sports and games in school PE adopts a ‘coaching’ approach (Light, 2008, p. 
23), i.e. the teacher-centered, direct teaching strategy of the technical approach (Bell, 
2005; Gubacs-Collins, 2007; Kirk, 2010; Light, 2008), where demonstration and 
necessary explanations are first provided, followed by practice (Gubacs-Collins, 2007; 
McKeen, Webb, & Pearson, 2007). Indeed, it has been observed that PE teachers 
exhibit greater resistance in adopting student-centered teaching approaches than 
teachers in other disciplines (Light & Georgakis, 2005) and a preoccupation with the 
physical aspects of learning while cognitive aspects remain marginalized (Bell, 2005; 
Light & Fawns, 2003). The pedagogical model of the technical approach focuses the 
acquisition of technical skills (Dyson, Griffin, & Hastie, 2004; Kossiva & 
Hatziharistos, 2007; Light, 2008; Webb & Pearson, 2008), isolated from the context of 
the actual game in which they unfold and prior to the understanding of the game and 
its tactics (Adam, 2013; Brooker et al., 2000; Bunker & Thorpe, 1986; Kirk & 
MacPhail, 2002; Light, 2008; McKeen et al., 2007). As a consequence, the application 
of the technical approach has resulted in an inability to transfer these technical skills 
in the actual game (Adam, 2013; Kirk & MacPhail, 2002; Turner, 1996b) and in 
decreased participation and alienation of students from physical activity (Johnston, 
Delva, & O’ Malley, 2007; Tsoulfas, Avgerinos, & Kampas, 2011; Webb & Pearson, 
2008). 
 

In the search of more effective teaching, there has been observed a 
generalized shift in education since the late ‘80s from direct, teacher-centered teaching 
models to indirect, student-centered constructivist models which emphasize active 
involvement of the student in the construction of knowledge (Cakir, 2008; Driver, 
1989; Limόn, 2001; Sjoberg, 2010). In PE, the constructivist philosophy’s tactical 
approach to teaching games offers an attractive alternative (Light, 2006; Light, 2008), 
addressing the issue in an holistic manner (Dyson et al., 2004; Webb & Pearson, 2008) 
by incorporating the cognitive aspect of learning into PE teaching (Brooker et al., 
2000; Griffin, Brooker, & Patton, 2005; Webb & Pearson, 2008). It focuses on 
teaching students why a skill is needed before teaching it (Griffin et al., 2005), since 
“students learn best if they understand what to do before they understand how to do 
it” (Butler, Griffin, & Nastazi, 2003, p. 215). Emphasis is placed on the need for 
student engagement at high levels of cognitive processing, like tactics, decision-
making, problem-solving, that are considered essential for learning (Adam, 2013; 
Kirk, 2005; Kirk & MacPhail, 2002; Webb & Pearson, 2008). Therefore, students are 
introduced to actual game-playing from the beginning or to modified forms of games 
depending on student developmental level (Grehaigne, Richard, & Griffin, 2005; Kirk 
& MacPhail, 2002).  
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The PE teacher’s role in the learning process becomes that of the facilitator 
and mediator (Dyson et al., 2004; Mitchell, Griffin, & Oslin, 2006; Pill, Penney, & 
Swabey, 2012). Thus, a more dialectical approach is adopted (Stolz & Pill, 2014) that 
utilizes pedagogically appropriate questions (Bell, 2003; Chatzipanteli & Digelidis, 
2012; Griffin & Sheehy, 2004; McNeill, Fry, Wright, Tan, & Rossi, 2008; Mitchell et 
al., 2006) in an authentic learning environment related to real-game situations (Dyson 
et al., 2004; Pill et al., 2012). Students are provided with opportunities to 
collaboratively investigate and solve tactical and strategic problems (Light, 2008) that 
facilitate the construction of their knowledge (Dyson et al., 2004). Nonetheless, 
technical skills are not neglected (Kirk & MacPhail, 2002; Thorpe & Bunker, 2010) 
but exercised after the need emerges in the game situation (Grehaigne et al., 2005; 
Griffin et al., 2005). In contemporary PE, the pedagogical model of the tactical 
approach is reflected in student-centered models such as Bunker and Thorpe’s (1982) 
TGFU and an assortment of its variations. 
 
1.2 Inducing cognitive conflict and the role of student preconceptions 
 

A fundamental principle in the constructivist paradigm is the consideration 
that, even before their participation in formal school teaching, students has 
accumulated experiences and have already formed pre-existing conceptions 
(preconceptions) on a variety of matters (Driver, 1989; Duit, Treagust, & Widodo, 
2008; Limόn, 2001; Piaget, 1929). In turn, these preconceptions affect the way they 
interpret, organize and process new information (Driver, 1989; Duit et al., 2008; 
Piaget, 1929). PE does not constitute an exception on the issue, which means that 
students come to PE classes with prior experience. Their exposure to mass media, as 
well as teaching in PE classes itself, have already shaped their preconceptions 
regarding the common cultural forms of sports and games (Kirk & MacPhail, 2002). 
Thus, since student preconceptions constitute the supportive framework upon which 
all future learning is based (Driver, 1989; Millar, 1989; Vosniadou & Mason, 2012), 
their investigation entails serious implications to both teaching and learning. A 
fortunate finding is the commonality that student preconceptions exhibit in several 
science content areas (Driver, 1989; Sjoberg, 2010; Tan et al., 2008; Vosniadou & 
Brewer, 1987). 
 
In addition, while the behaviorist learning theory views learning as an accretion of 
new knowledge in memory (Hewson & Hewson, 1983; Scott, Asoko, & Driver, 1991; 
White & Gunstone, 1989), the constructivist paradigm views learning as a process of 
change in student’s preconceptions, i.e. as a process of conceptual change (Hewson & 
Hewson, 1983, Limόn, 2001; Scott et al., 1991; White & Gunstone, 1989). The notion 
that a state of inconsistency or conflict between a student’s preconceptions and new 
knowledge is highly likely to facilitate conceptual change -i.e. learning-, has been 
formulated since the beginning of the 20th century.  
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It constituted the driving force for a substantial body of research on the effect of the 
teaching strategy of inducing a conflict, on a cognitive level (Limόn, 2001; Snyder & 
Feldman, 1977; Tsai & Chang, 2005), namely a cognitive conflict. However, in order 
to effectively induce cognitive conflict, knowledge of student preconceptions is 
considered to be a prerequisite (Limόn, 2001; Millar, 1989; Scott et al., 1991). Based 
on this knowledge, the teacher is enabled to develop those learning activities that will 
lead students to the recognition of a contradiction, a problematic situation to which 
they fail to provide a solution based on their preconceptions (Hewson & Hewson, 
1984; Limόn, 2001; Scott et al., 1991). When students recognize a cognitive conflict, 
this recognition itself motivates them to resolve the conflict, either by trying to 
reorganize existing conceptions or by seeking new information (Berlyne, 1965; Biggs, 
1990; Keller, 1987; Piaget, 1980; Posner, Strike, Hewson, & Gertzog, 1982). In spite 
of its extensive use in science and the recognition of its effectiveness (Cakir, 2008; 
Vosniadou & Mason, 2012), no remarkable dissemination of the strategy has been 
recorded in PE teaching. 
 
1.3. Aim of the study 
 

The aim of the study was the integration of the teaching strategy of inducing 
cognitive conflict in the context of the pedagogical model of the tactical approach to 
teaching games tactics in PE -specifically volleyball- and the comparison of its 
effectiveness to the dominant pedagogical model of the technical approach. The 
relative effectiveness of the interventions was determined by the extent to which 
conceptual changes were achieved, by comparing the preconceptions held by students 
regarding volleyball tactics before the teaching interventions to the adopted 
conceptions after the teaching interventions. 
 
2. Method 
 

The present study addressed the curriculum volleyball tactics topic for 8th 
graders, which refers to the positioning of the players in the volleyball court, when a 
team is defensively organized against the opponent’s offense, with single block, 
defensive formation with 6 in the front, team formation 4-2 and the setter in zone 3. 
 
2.1. Framework 
 

The design of learning environments was based, among others, on 
pragmatological foundations, which reflect concerns on practical issues and dictate 
the extent to which the various alternatives are viable (Hannafin, Hannafin, Land, & 
Oliver, 1997). Given: 

(a) the prevailing direct teaching practice employed by PE teachers (Gubacs-Collins, 
2007; Kirk, 2010; Light, 2008; Light & Georgakis, 2005), 

(b) the limited time available for the interventions, 
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(c) along with the need -indicated in the literature review regarding the tactical 
approach- to integrate the cognitive aspect of learning in game teaching in PE by 
focusing on understanding the game tactics as well as the need for early 
introduction to real-game situations through the use of a more dialectical approach 
(both of which constitute foundational principles of TGfU and align with 
constructivist principles of learning), the researcher attempted to synthesize a 
pragmatological theoretical framework in which to integrate the inducement of 
cognitive conflict into the dialectical methodology of the tactical approach while at 
the same time aligning to moderate constructivism. Since it is not probable -nor 
necessary- for students to discover everything for themselves through experience 
(Cakir, 2008) in order to actively build their knowledge, no individual typical 
approaches are rejected when needed. In particular, to obtain introductory 
knowledge -an issue on which constructivism is criticized for lack of proposals-, 
direct teaching approaches are suggested, while constructivist approaches are 
considered more appropriate for higher level knowledge acquisition (Kapravelou, 
2011). Indeed, Willis (1998), referring to learning environments designed based on 
principles of moderate constructivism states that direct teaching could be employed 
when judged appropriate and students could still construct meaning from 
information provided either by the teacher, the learning material or some other 
source. Case in point, in the present study students are not expected to discover that 
the defensive formation will be with 6 in the front and our setter in zone 3. This 
information was provided by the researcher. On the contrary, for the understanding 
of volleyball tactics, constructivist teaching approach was selected, following the 
basic principles of the tactical approach in games teaching, which emphasizes the 
need for student engagement at high levels of cognitive processing (Adam, 2013; 
Kirk, 2005; Kirk & MacPhail, 2002; Light, 2002; Webb & Pearson, 2008) and the 
construction of knowledge through active involvement in the learning process 
(Forrest, Webb, & Pearson, 2007; Kirk & MacPhail, 2002; Webb & Pearson, 2008). 

 
2.2. Procedure 
 
2.2.1. Sample 
 

The study involved 140 14-years old students from all public schools of 
Mytilene. They were explicitly informed of the voluntary nature of their participation 
and parental approval was granted. All pertinent information remained confidential. 

 

2.2.2. Initial investigation of student preconceptions / Distribution to groups 
 

Initially, student preconceptions regarding volleyball tactics under 
consideration were investigated, with the completion of a pretest tactics questionnaire 
(Appendix I) on an individual basis, in a classroom setting in the presence of the 
researcher.  
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The questionnaire consisted of eight questions that reflect the principles upon 
which the positioning of the players in the volleyball court relies, for the topic under 
examination (Mastrogiannis, Antoniou, & Kasimatis, 2015). Besides the selection of 
an answer to multiple-choice questions, students were provided with the opportunity 
to express their preconceptions in written text as well as graphically, thus making 
them explicitly available to the researcher. Students were then randomly distributed to 
a control group and two intervention groups (Table 1) in which two 45-minute 
teaching interventions were implemented: 
 

(1) Control Group: no teaching intervention 
(2) Typical Experimental Group: typical teacher-centered intervention  
(3) Experimental PreC Group (PreC: Preconceptions): constructivist intervention 

 
Table 1. Gender distribution of students by group 
 

Group Gender Total 
Boys Girls 

Control group 21 34 55 
Typical Experimental  Group 25 16 41 
Experimental PreC Group 24 20 44 
Total 70 70 140 

 
2.2.3. Teaching interventions 
 
2.2.3.1. Teaching intervention in the Typical Experimental Group 
 

The teaching strategy employed by the researcher for the teaching of 
volleyball defensive tactics, was that of the typical teaching strategy. Information 
regarding the teaching strategy practiced in high schools was derived from eight 
secondary education PE teachers in the cities of Athens and Mytilene, six of whom 
possessed a specialization in volleyball. The methodological approach followed by all 
eight PE teachers was the teacher-centered, direct teaching approach of 
demonstration, explanation and drill and practice, on which teaching in PE is 
intertemporally based (Gubacs-Collins, 2007; McKeen et al., 2007). Needless to say 
that student preconceptions were not considered, instead transfer of predefined 
knowledge from teacher to students was attempted. The teaching intervention was 
implemented in school volleyball courts with a net and a volley ball. Six students were 
placed in the indicated positions in the field for iconic offensive attempts from 
opponent zones 2, 3 and 4. For each iconic offensive attempt the researcher stated: 
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 the positioning of each player 
 the area covered by each player. 
 

For each iconic offensive attempt, a student was standing in the opponents’ 
field with the ball raised over his head, indicating the opponent’s attack position, 
while six students were randomly assigned to zones 1 through 6, with the rest 
attending off the field (Figure 1). 

 
Figure 1. Snapshots from the teaching intervention to the Typical Experimental 

Group during the iconic offensive attempts from opponent zones 2, 3 and 4 
 

 
 

Students alternated at every change in the position of the iconic offensive 
attempt. For example, for the iconic offensive attempt from opponent zone 2, the 
positioning of each player and the space he defensively covers are reported (Figure 2): 
 
i. The block is performed by our player in zone 4 located opposite the attacking 

opponent. His aim is to cover the central area of our court and thus performs the 
block towards the center of the court. 

ii. Our player in zone 6 defends the area behind the player who performs the block 
at the attack line level. His aim is to cover the front area of the court behind the 
blocker in case the ball passes through or over the block (dink). 

     The rest of the teammates defend outside the area covered by the block. 
Specifically: 

iii. Our setter, the player in zone 3, retreats from the net to cover the front central 
area of our court in case the ball passes through or over the block (dink). 

iv. Our player in zone 2 retreats from the net to the attack line to cover the front 
right area of our court. 

v. Our player in zone 1 assumes a position to the right back court, outside the area 
covered by the block, to cover the rear right area of our court. 

vi. Our player in zone 5 assumes a position to the left back court, outside the area 
covered by the block, to cover the rear left area of our court. 
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Figure 2. Iconic offensive attempt from opponent zone 2 
 

 
 

Sufficient time was allotted to all students for practice at the end of the 
teaching intervention, during which six students at a time assumed positions for all 
three iconic offensive attempts. 
 
2.2.3.2. Teaching intervention in the constructivist experimental group 
 

The teaching strategy employed by the researcher in the Experimental PreC 
Group for the teaching of defensive volleyball tactics under consideration was the 
constructivist teaching strategy of inducing cognitive conflict. Student preconceptions 
in relation to the intended learning outcome constituted the decisive main factor for 
the design of the teaching intervention, in order to facilitate students to actively 
construct their knowledge. Having identified students’ most common erroneous 
preconceptions, the researcher formulated those questions that could promote 
cognitive conflict thus facilitating the adoption of the accepted conceptions in the 
discipline. These questions were then incorporated into the dialectical strategy of the 
tactical approach. The teaching intervention in the Experimental PreC Group was 
also implemented in the same setting used in the typical intervention. However, the 
researcher was posing the aforementioned questions (see Appendix II) to students, 
without indicating the adequate positioning and they, through discussion and the 
justification and negotiation of their conceptions and ideas, were called to assume the 
position considered most adequate in each zone (Figure 3). The researcher’s role was 
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mainly that of urging for the expression of student preconceptions, encouraging the 
exploration of their functionality and efficiency and fostering the dialogue. 
Interventions were always in the form of questions and with a focus on the essentials. 
Answers or solutions were not provided even when students were led to incorrect 
conclusions, but instead effort was directed towards ensuring that the control of 
students’ conceptions was conducted in a systematic manner. It was expected that 
students would experience a cognitive conflict between their erroneous 
preconceptions and the accepted conceptions in the discipline, which would lead to 
the voluntary adoption of the latter. 

 
Figure 3. Snapshots from the teaching intervention in the Experimental PreC Group 

during iconic offensive attempts from opponent zones 2, 3 and 4 

 
 

There follows a detailed description of a sample learning activity during the 
constructivist teaching intervention. For every question included in the pretest tactics 
questionnaire, student’s dominant erroneous preconceptions are stated, along with the 
corresponding accepted conception in the discipline and the researcher’s questions 
that provided opportunities for the inducement of cognitive conflict (see Appendix II 
for the full range of the learning activities). The accepted conceptions in the discipline 
are based on knowledge provided by Bergeles (1978), an author foundational to 
volleyball knowledge that despite years passed remains contemporary. Let it be noted 
that the initial questions were in essence rhetoric and were used to highlight the 
conflicting situation. 

 
Question 7: In students’ responses, the dominant, common erroneous 

preconceptions were that, besides the player that performs a block, most of the 
players should defend: 
(a)  equally dispersed throughout our entire field 
(b) in our field’s region behind the player that performs the block 
(c) 

However, ‘… A really good block creates the ideal conditions for effective 
ground defense and the reason is that, when the block covers the planned area 
properly, then the rest low-defense players defend more specific points.’ (Bergeles, 
1978, p. 72).  
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Researcher’s questions for inducing cognitive conflict: Whenever a teammate 
performs a block, are there cases that the ball somehow could pass to our court? ... If 
yes, from where? ... Therefore, where is the ball more likely to end up? ... So, where 
should most players defend? 

 
Students alternated at every change in the position of the iconic offensive 

attempt. Particular emphasis was given to the participation of all students in the 
process. Those students in the court had to justify their choices while the rest of the 
students were encouraged to participate by presenting their own ideas and justifying 
their choices. Sufficient time was allotted to all students for practice at the end of the 
teaching intervention, during which six students at a time assumed positions for all 
three iconic offensive attempts. 
 
2.2.4. Completion of the tactics questionnaire on a posttest basis 
 

20-25 days following the teaching interventions, students in all groups 
completed the same tactics questionnaire for the second time on a posttest basis. The 
particular time interval was considered as most appropriate since it would be long 
enough for students not to remember their responses from the first measure and 
relatively short as to not change their responses due to maturation (Ouzounis & 
Nakakis, 2011). The completion of the tactics questionnaire on a posttest basis 
provided the capability to determine whether and to what extent students had 
adopted the accepted volleyball tactics conceptions in the discipline. 
 
2.3. Limitations 
 

All participants originated from junior high schools of the city of Mytilene, 
Greece. A larger sample with a wider geographical spread would have provided more 
generalizable conclusions. In addition, it was not examined whether conceptual 
changes achieved were permanent or temporary, due to time constraints imposed by 
the Ministry of Education. 
 
3. Results 
 
3.1. Group equivalence testing 
 

Each student’s answer to each of the eight questions was characterized as 
either Satisfactory, if the appropriate response to the multiple choice question was 
chosen and was satisfactorily justified, or as Unsatisfactory. Group equivalence was 
measured with Pearson’s correlation coefficient, by comparing Satisfactory and 
Unsatisfactory responses to each question in the pretest tactics questionnaire, for each 
group.  
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The test was performed on the sample of 140 students that participated in the 
research. Results revealed no statistically significant difference between the groups in 
all student responses but the 8th (Table 2). 
 
Table 2. Pearson's correlation coefficient values for group equivalence 
 

Question Pearson χ2 

value 
df Significance 

Asymp. Sig. 
(2-sided) 

Question 1η 2.43 2 0.296 
Question 2η 0.64 2 0.725 
Question 3η 2.20 2 0.333 
Question 4η 2.97 2 0.226 
Question 5η 2.20 2 0.333 
Question 6η 0.48 2 0.787 
Question 7η 0.82 2 0.665 
Question 8η 8.05 2 0.018 

 
This difference between groups was weighted by the methodology followed in 

the statistical analysis. Besides, examination of pretest and posttest number of 
Satisfactory responses to the 8th question for each group (Table 3) revealed a minor 
change between the two measures and, therefore, less impact on the results. 
 
3.2. Test of reliability of tactics questionnaire 
 

Two variables were created for each student to reflect the overall score in 
Satisfactory responses in each measure. The first variable expressed the pretest 
satisfactory response rate and the second the posttest satisfactory response rate. For 
their formation, a value of 1 was added for each answer characterized as Satisfactory 
at the pretest and posttest measure respectively and the sum was divided in both cases 
by the total number of questions (by eight). The reliability of the measurements of the 
two percentages of satisfactory responses was tested on the 55 students of the 
Control Group with Pearson’s correlation coefficient and was found satisfactory (r = 
0.66). 
 
3.3. Investigation of the statistical significance of the change in the number of 
Satisfactory responses by group 
 

To explore the effectiveness of the teaching interventions in respect to the 
adoption of the accepted conceptions in the discipline for each question -as recorded 
in the pretest and posttest measures respectively-, a series of McNemar’s Chi-square 
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tests were performed, one for each question. The results revealed no statistically 
significant differences in the Control Group and the Typical Experimental Group 
between measures, whereas statistically significant differences (p <0.05) were 
observed for the majority of the questions in the Experimental PreC Group (Table 3). 
 
Table 3. Number of student responses characterized as Satisfactory in pretest and 
posttest measures by group and question 
 

Question Control Group Typical Experimental 
Group 

Experimental PreC 
Group 

 N=55 N=41 N=44 
 

Pr
et

es
t 

Po
st

te
st

 χ2 * 
Pr

et
es

t 

Po
st

te
st

 χ2 * 

Pr
et

es
t 

Po
st

te
st

 χ2 * 

Question 1η 0 0 - 0 0 - 0 7 - 
Question 2η 22 20 0.804a 17 21 0.388a 21 24 0.508a 
Question 3η 0 0 - 0 0 - 1 18 <0.001a 
Question 4η 3 2 1.000a 2 3 1.000a 6 12 0.031a 
Question 5η 0 0 - 0 0 - 1 3 0.500a 
Question 6η 14 18 0.344a 13 12 1.000a 13 19 0.031a 
Question 7η 1 1 1.000a 2 3 1.000a 2 11 0.004a 
Question 8η 6 6 1.000a 8 7 1.000a 15 17 0.687a 
Total number of pretest tactics questionnaires: 140 
Total number of posttest tactics questionnaires: 140 
* McNemar test 

 
3.4. Investigation of the factors affecting Satisfactory response rates 
 

To investigate the effect of the group, as well as the possible effect or 
interaction between gender and group, on the two variables created to express the 
overall rate of Satisfactory responses in both measures for each student, a covariance 
analysis with two factors, group and gender, was conducted (two-way ANCOVA). 
With posttest satisfactory response rate as dependent variable and pretest satisfactory 
response rate as covariate. The results of the analysis documented statistically 
significant main effect of the group factor (F(2,133)=21.1, p<0.001), but no statistically 
significant effect of gender and no interaction between gender and group (Table 4). 
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Table 4. Results of the covariance analysis with two factors 
 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. 

Corrected Model 2.680a 6 0.447 27.308 <0.001 
Intercept 0.410 1 0.410 25.076 <0.001 
Percentage of Satisfactory 
responses in pretest 

1.187 1 1.187 72.592 <0.001 

Group 0.689 2 0.345 21.063 <0.001 
Gender 0.041 1 0.041 2.515 0.115 
Group * Gender 0.024 2 0.012 0.745 0.477 
Error 2.175 133 0.016   
Total 9.500 140    
Corrected Total 4.855 139    
a. R2 = 0.552 

 
To further investigate the differences between groups as to the pretest and 

posttest Satisfactory response rates, a Bonferroni comparison test was conducted. An 
overview of the Bonferroni test outcome  indicated that the Experimental PreC 
Group exhibited a statistically significant higher number of Satisfactory responses 
from both the Control and Typical Experimental Group, while no statistically 
significant differences were observed between the latter two (Table 5). 
 
Table 5. Pair-wise comparisons of means 

(I) Group (J) Group Mean 
Differenc

e (I-J) 

Std. 
Error 

Sig. (p)b 95% Confidence 
Interval for 
Differenceb 

Lower 
Bound 

Upper 
Bound 

Control Group Typical Experimental 
Group 

-0.008 0.027 1.000 -0.073 0.058 

Experimental PreC 
Group 

-0.158* 0.027 0.000 -0.223 -0.094 

Typical 
Experimental 
Group 

Control Group 0.008 0.027 1.000 -0.058 0.073 
Experimental PreC 
Group 

-0.151* 0.028 0.000 -0.219 -0.082 

Experimental 
PreC Group 

Control Group 0.158* 0.027 0.000 0.094 0.223 
Typical Experimental 
Group 

0.151* 0.028 0.000 0.082 0.219 

b. Adjustments for multiple comparisons: Bonferroni. 
* The mean difference is significant at the 0.05 level. 

 
Figure 4 graphically depicts the means of pretest satisfactory response rate and  

posttest satisfactory response rate by group. 
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Figure 4. Means of pretest and posttest satisfactory response rate by group 
 

 
4. Discussion and conclusions 
 

The present study subjected students to the completion of the tactics 
questionnaire in a pretest and a posttest phase, which enabled the assessment of the 
effect of the teaching interventions on the shaping of student conceptions regarding 
the volleyball tactics topic under consideration. Results revealed statistically significant 
main effect of the group. No statistically significant improvement between measures 
was recorded in the Typical Experimental Group. The prevailing direct teaching 
strategy of demonstration, clarification and drill and practice (Gubacs-Collins, 2007; 
McKeen et al., 2007) -that transfers knowledge from the teacher to the students in the 
form of monologue telling them what and how to do it (Light, 2003) and hinders the 
development of students’ critical ability and creative thinking (Digelidis, 2007; 
Papaioannou, Theodorakis, & Goudas, 2006)- did not yield the desired level of 
conceptual changes. On the other hand, students in the Experimental PreC Group 
recorded statistically significant improvement between measures (88.13%). The initial 
investigation of student preconceptions regarding volleyball defensive tactics revealed 
the common erroneous student preconceptions, as they were shaped by their 
experience and exposure to the popular cultural forms of sports (Brooker et al., 2000; 
Kirk & MacPhail, 2002). If a study on a larger scale confirmed the commonality of 
student preconceptions -as is exhibited in several science content areas (Driver, 1989; 
Sjoberg, 2010; Tan et al., 2008; Vosniadou & Brewer, 1987)-, that could pose serious 
implications for the teaching of game tactics and could outline new research 
directions.  
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Informed PE teachers, regarding student preconceptions on a tactics topic, 
could be exempted from the unfeasible and time consuming process of investigating 
student preconceptions, since the majority of students would exhibit common 
preconceptions, directly available for the design of teaching approaches tailored to 
students’ needs. This initial investigation enabled the researcher to challenge student 
preconceptions by formulating pedagogically appropriate questions that could provide 
students with opportunities to experience cognitive conflict. Realizing the inability to 
resolve the problems posed by the researcher’s questions based on their erroneous 
preconceptions, students reached to the unprompted adoption of the accepted 
conceptions in the discipline, on a statistically significant level. The proposed 
methodology suited well to the principles of the tactical approach of TGfU, i.e. its 
commitment to the focus on the cognitive aspect of learning a game in a collaborative 
learning environment of solving authentic tactical problems and the active 
engagement of students in the construction of their knowledge through its dialectical 
approach to teaching game tactics. 
 

Several comparative studies examine the effectiveness of the technical and 
tactical approach in relation to their impact on tactical knowledge and decision 
making, student motivation and engagement in the learning process, technique and 
technical knowledge acquisition as well as the level of physical activity (Alexander, 
Taggart, & Thorpe, 1996; Alison & Thorpe, 1997; Chatzipanteli & Digelidis, 2012; 
Clarke & Quill, 2003; Garcia & Ruiz, 2003; Graham, Ellis, Williams, Kwak, & Werner, 
1996; Gray & Sproule, 2011; Griffin, Oslin, & Mitchell, 1995; Hastie & Buchanan, 
2000; Hastie & Curtner-Smith, 2006; Light, 2002; McCaughtry, Sofo, Rovegno, & 
Curtner-Smith, 2004; McNeill, Fry, Wright, Tan, & Schempp, 2004; Mitchell, Griffin, 
& Oslin, 1995; Nevett, Rovegno, & Babiarz, 2001; Ormond, DeMarco, Smith, & 
Fischer, 1995; Pope & Grant, 1996; Rovegno, Nevett, & Babiarz, 2001; Turner, 
1996a; Turner & Martinek, 1999). Recorded results indicate encouraging findings for 
the adoption of the tactical approach. The common element in the aforementioned 
studies, which differentiates them from the present study, was the multiple duration 
of the teaching interventions. An additional element that differentiates this study is 
the consideration of student preconceptions and the inducement of cognitive conflict 
for the acquisition of tactical knowledge, in the context of the tactical approach. 

 
Despite the use of the inducement of cognitive conflict since the 1980’s in science 
and the recognition of its effectiveness in promoting conceptual change (Cakir, 2008; 
Limόn, 2001; Posner et al., 1982; Vosniadou & Mason, 2012), no worth mentioning 
diffusion of the strategy is observed in PE, let alone the development of relevant 
studies. In conclusion, the consideration of student preconceptions for the 
inducement of cognitive conflict provides a promising teaching proposal in the 
context of the tactical approach of TGfU to teaching games in PE. 
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Appendix I: Tactics Questionnaire (Mastrogiannis et al., 2015) 
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Appendix II: Learning activities during constructivist teaching intervention 
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