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Abstract: Integrative approach in teaching implies the unification of the curriculum of
different subjects, representing the natural, logical and practical connection of individual sci-
entific disciplines. An integrative approach in the teaching of physical education using logical-
mathematical games provides a wide range of possibilities in the implementation and organiza-
tion of teaching, improving the quality of teaching that can respond to the needs of multitasking
and modern life. In such a process students are motivated to work more successfully in order to
acquire knowledge allowing them practical application of acquired knowledge. Also, students’
critical thinking is stimulated and the time of active exercise increases, which stimulate students’
cognitive development and has a positive effect on students’ mathematical achievements. The
methodology of selection of relevant papers was performed on the basis of searches in electron-
ic databases, and those that contain elements of an integrative approach in the field of research
were selected. Based on the analysis of the research, 51 publications were identified, and only
9 publications published in the past 20 years met the criteria of this paper. The need for more
detailed research in this area is evident, both due to the insufficient number of researches and
due to the examination of the effects of the integrative approach in teaching physical education
on motor abilities and skills of the youngest students.

Key words: integrative approach, physical education, logical-mathematical games, math-
ematical achievement.

INTRODUCTION

As acquired knowledge is appreciated in real-life contexts, an integrative
approach in teaching is increasingly current in modern education systems and pro-
vides opportunities for students to be more successful in dealing with emerging
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situations. An integrative approach in teaching, as a modern learning concept, ena-
bles the pooling of knowledge across different teaching areas.

The integrative approach in physical education teaching, pointing out the
connection of scientific principles, refers to the meaningfully united curricula of
different subjects. The direction of the work refers to the simultaneous develop-
ment of motor abilities and skills, as well as critical thinking. By practicing and
applying different knowledge in specific situations, the acquisition of functional
knowledge is indicated. Referring to the Gestalt theory, according to which mental
processes cannot be partialized into smaller parts, “physical education teaching
implies the unity of influence on students in all segments of anthropological sta-
tus in motor skills, functional, psychological, sociological and cognitive segments”
(Popeska, Jovanova-Mitkovska 2016: 263).

Existing scientific principles are closely linked to physical education, so
that through an integrative approach in physical education teaching, students are
trained in real-life situations, and students’ motor performance will be enhanced at
the same time (Gagen, Getchell 2008). An integrative approach facilitates instruc-
tion in physical education teaching, that is, communication between teachers and
students that affects their concentration and cognition (Coral, Lleixa 2016). When
applying the integrative approach, students can: acquire new skills in teaching
physical education with integrated content; be encouraged to think by demonstrat-
ing integration; strengthen their skills needed for other teaching subjects (Solomon,
Murata 2008). In this way, the critical thinking of students is strengthened (Wa-
chob 2014).

Furthermore, students often cannot complete the task ahead of them be-
cause of the complexity of the content in which the task is embedded (Furner,
Kumar 2007). An integrative approach in teaching physical education, through
the application of logical-mathematical games, enables students to acquire func-
tional knowledge. Moreover, strong links between physical activity and academic
achievement in students have been demonstrated (Singh et al. 2012), and learning
can enhance mathematical achievement if physical activity is involved in the learn-
ing process (Beck et al. 2016). It is necessary for mathematical knowledge ac-
quired in school to be applicable in life situations (Kitchen, Kuehl Kitchen 2013),
and moving activities encourage more efficient functioning of thought activities
and more effective teaching through active student engagement.

Requirements for students can be solved more efficiently by analysing the
tasks. If these requirements are set for students in real life contexts, students prac-
tice and develop their skills during the work, divide the requirements into sim-
pler units, critically approach the problem and find a solution. Developing critical
thinking in a real life environment, i.e. situations, can be considered as a response
to increasingly complex life demands that include multitasking, i.e. performing
multiple actions simultaneously or using multiple skills at the same time (Patel
2003). In this way, students will be competent in several different disciplines at the
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same time in future schooling, but also in life and future work (Li 2012). Based
on the above, we can conclude that education as a process of acquiring knowledge
must be viewed as a mutually integrated whole of individual scientific disciplines,
and not as an individual acquisition of knowledge from different scientific dis-
ciplines. An important role in such a process is the integrative approach, which
provides the possibility of practical application of knowledge of several scientific
disciplines at the same time, which further indicates the need to develop a different
curriculum (Miloradovi¢ 2019).

As over 80% of children in Europe are active during the day only in school
(ECEG 2015), it is pointed out the need to design and implement such programs that
would improve the health status of students, and thus motor skills through such pro-
grams that respond to the demands of modern life such as multitasking. An integra-
tive approach in the teaching of physical education is in the focus of many research-
ers (Miloradovi¢ 2019). However, the focus of these studies is mostly on theoretical
foundations and examples of good practice in working with students. What has also
been observed is that a large percentage of such researches relate to the integration of
teaching physical education and English as a mother tongue or as a second language.
It is evident as well that empirical and theoretical research studies emphasize the
positive impact of such programs in the domains of: critical thinking, cooperation,
self-regulation of learning, practical application of knowledge, academic achieve-
ment, interdisciplinary competencies. The link between physical activity and learning,
whereby children are simultaneously active and able to achieve academic success is
positive and can be long lasting (Smith 2015).

Although the presence of an integrative approach in the teaching of physical
education is expanding, it is noticed that research studies in the field of integration
with mathematics are negligible. However, they are of great importance for the
improvement of integrative approach in teaching. They emphasize the positive
impact on students, except in the previously mentioned domains, and in increasing
the percentage of daily physical activities of students.

For the integrative approach in physical education teaching, student motiva-
tion is also very important (Marttinen et al. 2017). Students have the opportunity
to apply their experiences gained in other teaching areas to physical education
classes, which can further positively influence students’ motivation (Konukman,
Marx 2009). In this way, students will become more actively involved in specially
designed logical-mathematical games that are used in physical education classes,
while students with lower scores in mathematics will be motivated by acquiring
functional knowledge.

Numerous analyzed studies were carried out on a small sample of respond-
ents. Besides there is a lot of theoretical research studies, some of the common dis-
advantages of experimental research are the short time interval of research and the
classroom conditions for the implementation of experimental programs. What was
examined in such studies refers to motivation, mathematical achievements and the
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increase in the percentage of students’ daily physical activities. Analyzing the stud-
ies on the integrative approach in teaching physical education and mathematics, it
was observed that they did not sufficiently deal with the effects of the application
of the integrative approach in teaching physical education on the development of
motor skills and skills in using logical-mathematical games, especially in the first
grade of elementary school. With this in mind, a more detailed search is needed,
as well as the analysis of the research, which is also presented in this paper.

METHOD

Literature search, based on key characteristics for the purposes of this pa-
per: integrative approach in physical education, logical-mathematical games, aca-
demic achievements and motor abilities and skills of students, was performed in
several electronic databases: Taylor & Francis, ELSEVIER, ERIC PubMed, 1JSR,
Research Gate. Based on the analysis of the searched literature, the publications
related to: primary school students and physical education classes, and physical
activity with different didactic-methodological aspects of work in schools were
considered. The authors of this paper performed a special literature search based
on the references listed in the analyzed publications. The analyzed research stud-
ies, further in this paper, are defined and used by deduction on the integrative
approach in teaching physical education, correlations between academic achieve-
ment and physical skills and abilities, integrative approach in physical education
with mathematics in order to reach the primary focus of this paper on integrative
approach in physical education using logical-mathematical games. Criteria include
both empirical and theoretical data in defined areas. In addition, the authors con-
sidered references published exclusively in English, published in full text and with
restriction according to the last 20 years of publication. Initially, 51 articles were
identified for the purpose of our review. Only 9 articles met the inclusion criteria
which were coded by the age of the respondents (primary schools), and logical-
mathematical games. Theoretical studies were not excluded. However, three stud-
ies were theoretical and six were identified as empirical.

INTEGRATIVE APPROACH AND LOGICAL-MATHEMATICAL
GAMES IN TEACHING PHYSICAL EDUCATION

In numerous research studies, logical-mathematical games were created as
a result of integration of physical education and mathematics contents and were
applied mostly in “classroom” conditions (Vazou et al. 2018; White, McCoy 2019;
Vazou, Skrade 2016; Snyder et al. 2017). In addition, the previously mentioned
studies are characterized by one common characteristic, and that is the age of the
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participants, which does not refer in any case to the youngest school age, i.e. to the
first grade of primary schools. Some researchers also point to a low level of active
exercise time of preschool children between the ages of six and seven (Markovic,
Ignjatovic 2015). Two of the analyzed studies (Hraste et al. 2018; Riley 2016)
refer to the application of logical-mathematical games both in the gym and class-
room, but as previously mentioned, the participants were not the youngest learners,
i.e. first grade primary school students. Additionaly, some of the analyzed stud-
ies refer to theoretical instructions, assumptions or features of the integrative ap-
proach and application of logical-mathematical games in the teaching of physical
education (Wade 2016; Kitchen, Kuehl Kitchen 2013; DeFrancesco, Casas 2004).

Table 1. Integrative approach and logical-mathematical games in teaching physical education
in primary schools

Authors Y TS/ ES Cc/G SD S CG MIO
DeFrancesco & Casas 2004 T / / / 2t 4th 5thogth Motivation, fun, motor skills
. Motivation, engagement,
Klt_chen & Kuehl 2013 T / / / 4t experience, application of
Kitchen
knowledge
Motivation, percent of
Riley 2016 E Cand G 6 weeks 66 5 physical activity during
school day
Vazou & Skrade 2016 E C 8 weeks 118 4th 5th Academic achievement
nd Ath Motivation, application of
Wade 2016 T / / / 2, 4 knowledge
Academic achievement,
Snyder et al. 2017 E C 5 weeks 34 3 percent of physical activity
during school day
Hraste et al. 2018 E Cand G 3 weeks 36 4t Geometry achievement

Cognition, academic
achievement, percent of

th
Vazou et al. 2018 E C 1 week 77 4 physical activity during
school day
Motivation, academic
White & McCoy 2019 E C 1 week 24 5th achievement, critical

thinking

Legend: Y — year of publication, TS — theoretical study, ES — empirical study, C — classroom conditions, G —
gym conditions, SD — study duration, S — sample, CG — class grade, MIO — main impact on.

Table 1 represents nine studies relevant to the integrative approach in physi-
cal education using logical-mathematical games in primary schools. The main im-
pact of the mentioned studies is pointed out. As can be noticed, three research
studies are of theoretical character and all of them point out the benefits of an
integrative approach to student motivation, gaining student experience during
work and practical application of knowledge. Only one study (DeFrancesco, Ca-
sas 2004) of the three previously mentioned (DeFrancesco, Casas 2004; Kitchen,
Kuehl Kitchen 2013; Wade 2016), indicates benefits in motor skills. The other six
studies presented in Table 1 are empirical. Four (Vazou, Skrade 2016; Snyder et
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al. 2017; Vazou et al. 2018; White, McCoy 2019) of the previously mentioned six
studies were carried out in classroom conditions. It can be concluded that the focus
of these researches refers to the academic achievements of students. Furthermore,
the remaining two researches (Riley 2016; Hraste et al. 2018) were conducted in
both classroom and gym conditions. Although the gym conditions are more favour-
able for the development of motor abilities and skills, the effects of experimental
programs in this domain have not been researched. The common characteristics of
all nine previously mentioned researches are the following: a short research period,
a small sample of respondents, the age of the respondents — the youngest school
age is not included.

The integrative approach in teaching physical education and mathematics
refers to a large percentage of theoretical considerations (Rauschenbach 1996; De-
Francesco, Casas 2004; Hatch, Smith 2004; Donnelly et al. 2009; Wittberg et al.
2012; Kitchen, Kuehl Kitchen 2013; Vazou, Skrade 2016; Riley et al. 2016; Mar-
ttinen et al. 2017). The papers present the possibilities of integrating the content of
physical education and mathematics. Defining an integrative approach in teaching,
a unique whole of what is taught, i.e. holism as the basis of functional knowledge,
is highlighted as a goal. The following issues are highlighted as well: positive social
aspect of learning; improvement of students’ mathematical achievements through
motor activities; students who were acquiring mathematical contents through phys-
ical activities which engage both gross and fine motor skills had better results on
knowledge tests compared to students who were taught in traditional way. One of
the benefits of an integrative approach in teaching physical education and math-
ematics is certainly an increase in the percentage of daily physical activities among
students, which is partly limited by classroom conditions. The mentioned papers
report that there is an increase in students’ motivation to learn the contents of both
subjects, a higher level of student cooperation, as well as an element of fun in the
learning process.

In many research studies logical-mathematical games are characterized
by the simplicity of organization and adoption of the content, elementary forms
of movement, the possibility of performance in different conditions. It has also
been pointed out that the number of students is not a limiting factor in organizing
games. Logical-mathematical games have a positive effect on students’ mathemati-
cal achievements (White, McCoy 2019). According to the aforementioned authors,
the research indicated that the students had positive attitudes towards this way of
learning, that their mathematical knowledge improved, as did their motivation and
critical thinking. By applying logical-mathematical games, a positive impact on
physical education classes and on students’ mathematical achievements is evident
(Vazou, Skrade 2016). In addition to the previously mentioned benefits of logical-
mathematical games, a positive impact on the level of students’ health (Have et al.
2018), on the development of logical thinking (Rondina, Roble 2019), as well as
on the holistic development of students, cognition and academic success were also

302



Miloradovié B.,Markovié¢ Z., Integrative approach in teaching. ..; Y3IAHHIIA; 2024, XXI/2; ctp. 297-309

noted (DeFrancesco, Casas 2004). Although the papers dealing with the applica-
tion of logical-mathematical games are scarce, whether they are of theoretical or
empirical nature, they should not be neglected. Examples of good practice cannot
lose their quality (Wade 2016). Activation of brain function, positive impact on
learning processes by creating logical connections between contents, holistic devel-
opment of students are just some of the benefits of applying logical-mathematical
games in physical education classes (Kitchen, Kuehl Kitchen 2013).

The methods of teaching are based on the curriculum that develops con-
cepts and skills through integrative approach, and such an approach stimulates
children to explore, analyze problems in order to reach a solution, creatively think
and work with others, focus on the task. In this way, children set the stage for
further development of skills and competencies (California Department of Educa-
tion 2016). Shah and Jain (Shah, Jain 2016) state that it is essential that students
develop their research skills in order to consolidate their knowledge into one whole
and be competent in different disciplines which is necessary and useful for a so-
ciety as a whole. The results of this study confirm that integrative teaching was
more effective than traditional one; that integrative approach contributes to the
acquisition of knowledge in upper grades as well (Toppo et al. 2016). Students
expressed their satisfaction by pointing out that learning was more useful, more
interesting, interactive, and that they understood the content better. Qualitative
research on integrative approach in teaching physical education and mathematics
(Chen et al. 2011) indicates an increase in the motivation to learn both subjects
and an increase in the level of students’ cooperative learning. The importance of
logic-mathematical games is also reflected in the element of fun that accompa-
nies this type of student activity during a school day (DeFrancesco, Casas 2004).
There are numerous studies regarding positive correlation of physical activity and
student academic achievement (Singh et al. 2012; Donnelly et al. 2016; Syvioja et
al. 2012; Ardoy et al. 2014; Castelli et al. 2007; Ericsson et al. 2014; Hillman et al.
2014; Lees, Hopkins 2013; Morales et al. 2011; Roberts et al. 2010; Sibley, Etnier
2003; Wittberg et al. 2012), but, although this correlation is positive, research on
integration of mathematical and physical education contents in teaching is scarce
(Marttinen et al. 2017).

Logical-mathematical games in teaching physical education contribute to
the stimulation of brain activities through motor activities, stimulating both the
locomotor apparatus and mathematical skills (Wade 2016). Logical-mathematical
games are based on general characteristics of elementary games, which have posi-
tive effects on active time of exercise in physical education classes using natural
form of movement (Markovic et al. 2016). As logical-mathematical games refer
to teaching both physical education and mathematics, it has been proven that it
is more efficient to learn mathematical and logical concepts through practical ap-
plication than through traditional knowledge transfer (Stankovi¢ 2017). Physical
education can be successfully integrated with other areas of learning, in different
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ways, through different subjects, and it significantly contributes to improving stu-
dents’ academic achievement and developing their versatility. Numerous research
papers offer a great diversity of proposals for integrating physical education with
other subjects such as mathematics (DeFrancesco, Casas 2004; Kitchen, Kuehl
Kitchen 2013). In addition to cognition and academic achievement (Vazou et al.
2018), logical-mathematical games also have a positive effect on student motiva-
tion (White, McCoy 2019). Although there are numerous possibilities of integrat-
ing physical education with other subjects (Ignjatovi¢, Miloradovi¢ 2018), those
related to mathematics are few (Miloradovi¢ 2019). Therefore, there is a need for
examining integrative teaching of physical education using logical-mathematical
games in order to examine the effects of this model of teaching on young learners’
motor abilities and skills, and to improve teaching practice in the future.

CONCLUSION

The literature overview shows the existence of a large number of publica-
tions on the integrative approach in teaching physical education through “class-
room” subjects. Based on the analysis of the research studies, we conclude that,
first of all, it is necessary to pay special attention to the ways of integrating teach-
ing contents of physical education and mathematics, so that the integration is com-
plete. Additionally, the youngest learners have not been is the focus of research in
this area. The benefits of an integrative approach in teaching physical education
using logical mathematical games are numerous: positive influence on improving
motor skills, on the academic success in mathematics, increasing the time of ac-
tive practice during the day, having fun, student cooperation during work, positive
influence on student health, practical application of knowledge, positive impact on
critical thinking and motivation, and many others.
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bojan [I. Muopagosuh

Vuusepauret y Kparyjesiry
PakyaTeT NeJarolkux Hayka y JaronuHu
CTyaeHT JOKTOPCKUX CTyAuja

Kusopan M. Mapkosuh

Anekcannap M. UrwatoBuh
KaTe):lpa 3a IMJAaKTUYKO-METOANYKE HAYKE

NHTEI'PATUBHU TTPUCTVYII ¥V HACTABU PN3NYKOI' 1
3APABCTBEHOI" BACIINTAIHA ITPUMEHOM JIOTTYKO-
MATEMATHUYKNX UT'APA

Pe3ume: VIHTerpaTUBHU MPHUCTYN Y HACTaBU MOApa3yMeBa 00jeINbaBabe KYPUKY-
JIyMa pasinvuTHX NpeaMeTa, npeacTaBbajyhu mpupoaHy, JIOTHUKY U IPaKTHYHY MOBe3a-
HOCT MOjeIMHAYHUX HAYYHUX AUCUUIIIMHA. VIHTErpaTUBHU IPHUCTYI Y HACTABU (PU3HUUKOT
U 3]IpaBCTBEHOT BACIHUTaba KOPUIINEHEM JOTMUKO-MaTeEMATHUKHUX Urapa Mpyxa MHUPOK
CreKTap MOTyhHOCTH y MpUMEHM M OpraHM3alliju HacTaBe, MoOoJbINaBajyhn KBaauTeT
HacTaBe KOja MOKE Ja OArOBOPH NoTpedaMa MyJTUTACKMHIA U CABPEMEHOI KUBOTa. Y
TaKBOM TIPOLIECY YUEHHIIM CY MOTHBHCAHH 32 paJ] y LIWJbY CTHIIAa 3HAkhA, [IITO UM OMOTY-
haBa ¥ IpaKTUYHY NPUMEHY CTEUEHOTr 3Hama. Takole, MojCcTHYe ce KPUTUIKO MUILIUBEHE
yueHUKa U rnosehaBa ce BpeMe aKTHBHOI BexkOarba, INTO IMOJACTUYE KOTHUTHBHU Pa3BOj
yUYEHUKa ¥ TIO3UTHUBHO YTUYE Ha MaTeMaTnyka rnocturayha ydenuka. Metogosoruja n3do-
pa peJieBaHTHUX paJloBa U3BPILIEHA je Ha OCHOBY MPETPaKUBama Yy €IeKTPOHCKUM da3ama
T0/1aTaKa, a N3adpaHy Cy OHM KOjH Ca/Ipke eJIeMEHTE MHTET PATUBHOT TIPHCTYIIA Y 00J1acTh
ucTpaxuBama. Ha ocHOBY aHainse ucTpakuBama WaeHTH(UKOBaHa je 51 mydimkanuja,
a camo 9 nyOnukanuja odjaBbeHHX y nporexymx 20 roguHa 3aI0BOJBIIIO je KPUTEpHjyMe
oBor paza. [Torpeda 3a neTa/bHUJUM UCTPAKUBAIBIIMA Y OBOj OOJIACTHU j€ eBUICHTHA, KAKO
300T HEZIOBOJLHOT OpOja UCTPaKMBaKA, TAKO U 300T UCITUTHUBAKA eheKaTa UHTErPATUBHOT
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MIPUCTYTIA Y HACTABH (PU3MUKOT M 3[PAaBCTBEHOT BACHHTAHA KOJ MOTOPUYKHX CIIOCOOHO-
CTU U BelITMHA HajMiIahuxX yUYeHUKa.

Krmyune peuu: VHTETpaTUBHU TPUCTYH, (PU3WYKO U 3APABCTBEHO BACIUTAHE, JIO-
TMYKO-maTeMaTH4Ke Urpe, MaTeMaTU4Ka ocTuruyha.
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