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Abstract

The study purpose was to improve the cognitive abilities, fighting power and sportivity on the Physical Education

Students Study Program at Universitas Nusantara PGRI Kediri.

Materials and methods. This study used the Research and Development method. A small-scale field trial was carried
out in the sports building of the Universitas Nusantara PGRI Kediri, which implemented volleyball courses. Practical
large-scale trials were carried out at STKIP Trenggalek which implemented volleyball courses, Kahuripan University

which implemented volleyball courses, and STKIP Pacitan which implemented volleyball courses. The instruments
used to collect data were observation, interviews, and assessment of the effectiveness of the test results as regards
increasing cognitive abilities, fighting power and sportsmanship; for the validity of the cognitive abilities assessment
instrument, validity was 0.865 and reliability was 0.836, for the fighting power assessment instrument, validity was
0.836 and reliability was 0.700, for the sportivity assessment instrument, validity was 0.897 and reliability was 0.824.
The data analysis technique used was quantitative descriptive analysis and normality test analysis, and t-test.
Results. Based on the obtained results, the pretest and posttest values have a significant difference with the
significance value for all variables being 0.000 < 0.05. For the cognitive ability variable, it was 0.000 < 0.05, for the
fighting power variable, it was 0.000 < 0.05, and for the sportivity variable, it was 0.000 < 0.05.

Conclusions. Based on the results of the study, it was shown that the development of TENDA 10T174 volleyball
learning improves cognitive ability, fighting power and sportivity in college students.
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Introduction

Human life today is much influenced by the development
of technology, and in using this technology is accompanied
by a pattern of behavior from the community towards
today’s technology (Cahyono, 2016). New discoveries related
to technology have appeared in various fields or groups of
science, including sports science (Ellapen & Paul, 2016).
Sport is one of the sciences that can be linked to today’s
technology and is believed to be able to support progress
or facilitate sports activities (Ratten, 2020). It can be said
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that technology in sports activities is expected to be able
to get information more quickly and the level of truth can
be accounted for (Giblin et al., 2016). The development of
technology in information and communication systems
is closely related to people’s lives in the current era of the
industrial revolution 4.0 (Ellitan, 2020). This is evidenced by
the communication technology and information technology
commonly referred to as mobile phones which have made it
easier for people to find information (Chhanabhai & Holt,
2010). This technology can be an alternative for people
to search for information and this technology has the
characteristics of being able to be carried anywhere or more
practical, because today’s cellphones are supported by the
internet network, where there are already various sources
of information (Daeng, Mewengkang, & Kalesaran, 2017).
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Mobile phones or communication tools in the current era
are device operating systems that can support sophistication,
so they are commonly called smart communication tools
(Srivastava, 2005). In Indonesia, a communication device that
hasbeen widely used by the people of Indonesia has circulated,
namely an operating system called Android (Setiawan et
al,, 2017). From various studies it has been proven that this
communication tool gets the first rank or rank in Indonesian
society with a percentage of 73.81% in 2015 Startcounter in
(Brian Cusack, 2015). Linux-based mobile devices in which
there is an operating system and applications are called
Android (Cardoso, 2015). In developing and initiating an
application that can allow an open platform or commonly
referred to as Android (Lee, 2011). There are two types
contained in this system, the first is a system that can support
Google or Google Mail. The second type is one that does not
have full support from Google or OHD (Safaat, 2015).

Based on observations or observations in the field
aimed at students who have received volleyball courses at
the Nusantara University, PGRI Kediri, Physical Education
Study Program which states that almost students show
difficulties in understanding the cognitive abilities of basic
volleyball techniques or are in the “don’t understand”
category with a percentage of 85% of level 1, level 3, level
5 and level 7 who have received volleyball learning courses.
This is because the basics of each student are different,
so that when they are presented with the basic technical
material in the volleyball game, the student still has difficulty
implementing it in practical activities, because students only
practice when learning volleyball takes place, there is no
such theory or guide book. which becomes a reference or
additional reference about volleyball courses. The results of
this observation are very helpful in finding a new approach
to volleyball cognitive abilities when students do a practical
learning. It also takes fighting power and sportivity.

Students who have cognitive abilities can activate
and utilize their knowledge effectively to solve problems
(Turner, 2010). Cognitive ability can also be referred to
as intelligence and the term intelligence has a broad and
complex meaning. The concept of experts on intelligence
is different, the difference in this concept mainly lies in the
emphasis on certain aspects of mental abilities which are
seen as qualities of intelligent behavior. In learning students
who have a cognitive level in the low category, will have
difficulty learning it and take a longer time to achieve
learning outcomes because it is constrained by the ability to
grasp the learning material (Awali, 2018).

Fighting power is a person’s ability to use his intelligence
to direct, change his way of thinking and actions when facing
obstacles and difficulties that can make him miserable.
In short, fighting power is a person’s ability to deal with
problems (Nashori & Kurniawan, 2006). Fighting power
is not only visible from a physical point of view, but also
from a psychological perspective. Therefore, carrying out
the task requires perseverance and thoroughness in a long
time to measure a child’s fighting power from non-physical
aspects. Non-physical fighting power will affect physical
fighting power (Suparno, 2002). The learning method used,
for example by implementing applications in learning,
can certainly affect fighting power (Sari & Sylvia, 2014).
Meanwhile, sportivity is an attitude of appreciating the noble
values in a sport. The beginning of the term sportivity or
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can also be called sportsmanship is a term used in the world
of sports (Raharja, 2019). In increasing cognitive ability,
fighting power and sportivity appropriate efforts are needed.
One of them is by following technological developments that
are applied in learning.

However, the application of the latest technology
in assisting learning is still limited. Therefore, with the
technology that wants to be developed, it is hoped that it can
help learning, especially in volleyball courses for students to
improve cognitive abilities, fighting power, and sportivity in
volleyball learning that has been given in accordance with
the concept of the semester learning design that has been
given. Field observations state that handbooks or modules
for students have not been able to make students understand
this, so researchers have the idea that in this era of the
industrial revolution 4.0, students are more likely to hold
cellphones than books related tolearning, especially cognitive
abilities of basic volleyball techniques, where one of the of
these students do not really understand the instructions
from the lecturer of the course. From the problems above,
the researcher has the idea to develop a learning media
related to basic techniques in technology-based volleyball
games in the 4.0 industrial revolution era, namely using the
Android application. Where later the technology can provide
knowledge related to cognitive abilities, fighting power, and
sportsmanship of basic volleyball techniques for students so
that later with the learning video using the IOT174 tent it can
help how to understand cognitive abilities, fighting power,
and sportivity in basic techniques with movements correct.

Materials and Methods

Study participants

This research was The Research and Development which
produces a product. Based on explanation (Borg & Gall,
2010) that research and development uses research findings
to design new procedures and products, which are then sys-
tematically tested in the field, evaluated, and refined until
they meet certain criteria of effectiveness, quality, or the same
standard. The resulting product can later be used to facili-
tate the delivery of material in learning basic volleyball tech-
niques through the Tenda IOT174 application. Small-scale
trials amounted to 30 samples, large-scale trials amounted to
146 samples, and effectiveness tests totaled 40 samples.

Study organization

This research used the TENDA I0T174 application
which was adapted to the characteristics of physical education
students taking volleyball courses. TENDA IOT174 is a
learning media developed to improve cognitive and affective
abilities in volleyball learning which is adjusted to the
semester implementation plan at private universities under
the PGRI foundation. The development of this learning
media is application-based which is in accordance with
the volleyball learning material in the PGRI college. This
application serves to analyze every movement of students
when implementing a basic technical movement in volleyball
games, namely upper passing, lower passing, smash, and also
serving. Analysis into the application appears that the angle
of motion has been adjusted to the basic technical movements
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in accordance with the theory in the volleyball game. This
application makes it easier for students to find out the extent
of the movements that have been implemented by students
in the field, so that students will improve every corner of the
basic volleyball technique movement if there is something
wrong in that corner. The TENDA I0T174 application has
features in it related to basic volleyball techniques, when
analyzed students can also download the results of the
analysis of each of these movements so that students can
re-observe the movement at every angle starting from the
upper body corner (upper corner) and lower body (bottom
corner). This TENDA IOT174 application is android based
and requires an internet network to use it.

Assessment of basic volleyball techniques using the
TENDA I0T174 application which was carried out for 4
meetings with a duration of 1 meeting for 120 minutes.
The assessments taken include 3 assessment domains,
namely cognitive, fighting power and sportivity. The data
of this study consisted of pretest and posttest data from
each assessment. The instruments used to collect data are
observation, interviews, assessment of the effectiveness
of the test results of increasing cognitive ability, fighting
power and sportsmanship, for the validity of the cognitive
assessment instrument validity 0.865 and reliability 0.836,
fighting power validity 0.836 and reliability 0.700, sportivity
validity 0.897 and reliability 0.824.

Statistical analysis

Statistical analysis using software Statistical Package for
Social Science (SPSS) version 21 (SPSS Inc., Chicago, IL,
USA). The first analysis is normality test uses the Chi-Square
test, while the difference test used the Paired Sample t-Test.
All statistical analyzes used a significant level (p < 0.05).

The study was conducted in accordance with the ethical
principles of the Helsinki Declaration for human research
and was approved by the Research Ethics Committee of the
Universitas Negeri Yogyakarta.

Results

The first test carried out is a prerequisite test in the form
of a normality test as follows:

Table 1. Normality Test

Variabel Significance  Information

Pretest 0.255 Normal
Cognitive ability

Posttest 0.363 Normal

Pretest 0.096 Normal
Fighting power

Posttest 0.636 Normal

Pretest 0.979 Normal
Sportivity

Posttest 0.139 Normal

Based on the data in the table 1 above, the calculation
of the normality test used Chi Square. The significance value
on all variables > 0.05, this indicates that all research variable
data has a normal distribution. Furthermore, hypothesis
testing will be conducted to determine the difference
between the data before and after the study.
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Paired Sample T Test

The Paired Sample T Test results and basic volleyball
techniques using the TENDA I0T174 application.

Table 2. Paired Sample T Test

Field of
Volleyball Mean tcount Difference Sig. %
Learning
82.166
Cognitive ability -7.043  9.067 0.000 11.03%
91.233
78.166
Fighting power -9.840  9.434 0.000 12.06%
87.600
81.333
Sportivitas -10.751 11.067 0.000 13.60%
92.400

Based on Table 2 above, the pretest and posttest values
have a significant difference with the significance value on
all variables 0.000 < 0.05. The increase in the pretest and
posttest of the cognitive domain was indicated by the t-value
of -7.043 at a significance of 0.000, so it can be concluded
that the increase in cognitive scores before and after learning
experienced a significant increase. The increase in the pretest
and posttest in the realm of fighting power is indicated by
a t-value of -9.840 at a significance of 0.000, so it can be
concluded that the increase in the value of fighting power
before and after learning has a significant increase. The
increase in the pretest and posttest in the realm of sportivity
is indicated by the t-value of -10,751 at a significance of
0.000, so it can be concluded that the increase in the value of
sportivity before and after learning experienced a significant
increase. The contribution of basic volleyball techniques
using the TENDA I0T174 application for the cognitive
ability aspect is 11.03%, the fighting power aspect is 12.06%,
and the sportivity aspect is 13.60%.

Discussion

Based on results that the pretest and posttest values have
a significant difference with the significance value on all
variables 0.000 < 0.05. Based on these results indicate that the
use of the TENDA IOT174 application can increase cognitive
ability, fighting power and sportivity on college students. This
is probably because the TENDA I0T174 application is very
effective to use and its features are very supportive.

In the era of the industrial revolution 4.0, a lecturer is
required to be able to develop something with the intention
that students can understand and apply the learning without
any obstacles in understanding, analyzing and also practicing.
The basic technique of android-based volleyball is TENDA
IOT174 which combines movement analysis and also the
anatomy of motion and angles when performing basic volleyball
technical movements, ranging from upper body and lower
body movements. So that the basic techniques of volleyball
through the TENDA I0T174 application can be used properly
as a support or material in learning, especially volleyball for
students and can improve cognitive abilities, fighting power and
sportivity. TENDA I0T174 application is a development tool.
Based on the results obtained, it shows that the development
of the TENDA I0T174 application is successful, so that it can
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improve Cognitive Ability, Fighting Power and Sportivity on
College Students. Development is needed to keep up with the
times so that learning can be more optimal.

Development in general means a pattern of growth,
gradual change (evolution) and gradual change. Sumarno
argues that development means the process of translating or
elaborating design specifications into the form of physical
features. Development specifically means the process of
producing learning materials (Sumarno, 2012). Meanwhile,
according to (Sumarno, 2012) development focuses not
only on needs analysis, but also on broad issues of early-
late analysis, such as contextual analysis. Development aims
to produce products based on the findings of field tests. In
essence, development is an educational effort both formal
and non-formal which is carried out consciously, planned,
directed, regularly and responsibly in order to introduce,
grow, guide, develop a personality basis that is balanced,
intact, aligned, knowledge, skills according to talent, desires
and abilities, as a provision on their own initiative to add,
improve, develop themselves in the direction of achieving
optimal human dignity, quality and abilities as well as
independent individuals (Wiryokusumo, 2011).

The TENDA IOT174 application used in volleyball
learning can increase students cognitive ability. This is
probably because learning volleyball using the TENDA
application can be followed and understood by students well,
because students who have high cognitive abilities will easily
accept the learning material presented (Taub, Floyd, Keith,
& McGrew, 2008). Cognitive abilities are thought processes,
such as problem solving, comparing, evaluating and
creativity. In addition, cognitive aspects include intellectual
functions such as understanding, knowledge and thinking
skills (Sujiono, 2010). Cognitive abilities related to receiving
and reintroducing material are needed because every
thought process must use previously learned facts and ideas
(Munandar, 2014). Students who have high cognitive abilities
in the learning process look faster than the group of students
who have low cognitive abilities. This is because factors such
as cognitive originating from students, (cognitive strategies)
can significantly affect learning abilities and the quality of
learning outcomes in physical education. This means that
students who have high cognitive abilities tend to be more
optimal in the learning process that follows (Paulina, 1997).

The TENDA IOT174 application used in volleyball learn-
ing can increase students’ fighting power. Previous research
shows that there are 11 soccer athletes or 29% have fighting
power in the high category, 18 soccer athletes or 47% have
fighting power in the medium category and as many as 9 soccer
athletes or 24% in the low category. So from these results it can
be seen that the highest level of fighting power is in the me-
dium category, the rest in the high and low categories (Susila,
2018). Fighting power affects academic achievement, this is
evidenced by students who have high scores, have high fighting
power, while students with low scores have low fighting power
(Huda & Agus, 2017). Students’ efforts in overcoming learning
difficulties are called fighting power (Stoltz, 2006). Students
who have high fighting power will direct all their potential to
achieve achievements or can provide the best results (Fahmi &
Rachmahana, 2008). Fighting power is an internal factor of stu-
dents that needs to be considered (Sari & Sylvia, 2014), because
fighting power can give encouragement to students to always
achieve learning success and get the best learning achievement.
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Fighting power is an intelligence or ability to change, or process
a problem or difficulty and make it a challenge that must be
solved so as not to hinder the ideals and achievements to be
achieved. Strength will also determine student success (Diana,
2008). Someone who has fighting power is able to respond to a
situation with a positive response (Pool & Sewell, 2007). In ad-
dition, fighting power is able to give one’s self-confidence and
positive behavior (Arifin, 2020), fighting power can increase
student motivation in learning (Aulia et al., 2019; Mayangsari
et al,, 2021). But, many factors affect fighting power, it is ex-
plained that fighting power is influenced by one’s self-concept
and self-efficacy (Ipriani & Nugroho, 2015).

Volleyball learning by using the TENDA IOT174
application can increase spotivity. This shows that the
learning provided through the TENDA I0T174 application
can provide a useful experience according to the level of
development. This is because sports education is designed
to provide an authentic and rewarding sports experience
for students. So that the application used can provide real
experience to students in participating in sports and can assess
not only movement skills but also the attitudes shown during
learning activities. A person’s attitude is also influenced by his
social development. A person’s social development will not go
well if it is not trained and taught, school is one of the factors
that also influences the personality and social behavior of
individuals. Therefore, learning needs to be presented
in accordance with the needs of the level of development,
and covers all aspects of both cognitive, affective, and
psychomotor, so that it can shape the character of students
to be physically and mentally healthy, and foster a sense of
sportivity (Raharja, 2019). Sportivity is ethically appropriate
which is made manifest by following the rules of the game,
respecting opponents, and committing to fair play, while
fair play is identified with certain behaviors characterized
by respect for the rules, maintaining equal opportunity and
impartiality (Gémez & Sanchez, 2014). Sportivity involves an
intense struggle to succeed, a commitment to the spirit of play
so that ethical standards will take precedence over strategic
advantage when conflict (Weinberg & Gould, 2007).

Based on the explanation above, it shows that in today’s
learning technology is needed to keep up with the times. In
volleyball learning by using the TENDA IOT174 application,
it can improve cognitive ability, fighting power and sportivity
on college students.

Conclusion

Based on the results of the study, it was shown that
the basic volleyball technique using the TENDA 10T174
application have a significant difference with the significance
value on all variables 0.000 < 0.05. On the cognitive ability
variable was 0.000 < 0.05, on the fighting power variable
was 0.000 < 0.05, and on the sportivity variable was 0.000
< 0.05. The contribution of basic volleyball techniques used
the TENDA IOT174 application for the cognitive aspect
is 11.03%, the fighting power aspect is 12.06%, and the
sportivity aspect was 13.60%.
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PO3POBKA 3ACTOCYHKY AJ191 HABYAHHSA BONENBONY
«TENDA 10T174» ANA NIABULLEHHA KOTHITUBHUX
301HOCTEW, ®I13MYHOI NIArOTOBJIEHOCTI TA
CMOPTUBHOI MAICTEPHOCTI CTYAEHTIB KONMEIKY

Hyp Axmag Myxappam'*?, Cyxapmxkana'®, [lxoko ITekik Ipianto'AS,

Basan CynpaBan Cyxepman'“P, Cramer Paxapmxko®®?, ITynki Ingapro®®?

!TI>KOK’ IKapTCHKWIL iep>KaBHMI YHIBEpCUTET
*MaJTaHTCbKUII IepKaBHMIL YHIBEpCUTET
*YuiBepcurer Myxammanis B Cypakapri

ABTOpCBHKNMIT BKIAM: A — FU3aitH JOCTIIKeHHsT; B — 36ip manux; C - crarananis; D - migroroska pykomucy; E - 36ip xomTis

Pedepar. Crarts: 7 c., 2 Tab1., 38 mKeperL.

Meroro gocmimkeHHs 6yI0 MOKpallleHHsT KOTHITUBHUX 34i6HOCTelt, (Di3MYHOI MATOTOBNIEHOCT] Ta CIIOPTUBHOI MAICTEPHOCTI
B paMKaxX HaBYa/IbHOI IIPOTpaMU CTYHeHTIB ¢isnunoro BuxosaHHA B Kepipilicbkomy yHiBepcuteTi Hycanrapa Aconianii Bunresis
Iumonesii (Cxigua SBa, Ingonesis).

Martepiamu Ta MeTopu. Y IIbOMY HOC/IIIKEeHHI BUKOPYCTOBYBA/IM METOJ HAyKOBOTO JOCIIPKEHH Ta po3pobKy. MaoMaciTabHi
HObOBI BUIPOOYBaHHA IPOBOAVIIN B CIIOPTUBHII 6y/iBmi Ha Tepuropii Kemipilicbkoro yHiBepcntery HycanTapa Acouiarii Bunrernis
InpoHesil, AKuil ynpoBaguB Kypcu 3 Bosnesibony. IIpakTidHi moBHOMAcCIITaOHI BUIPOOYBAHHS MPOBOAMIN B TpeHraeKCbKOMY Iie-
maroriunomy konmemki (IngoHesis), YuiBepcureri Kaxypinman (Ingonesis), i [Tauntancbkomy meparorivaomy konemki (IngoHesis), sxi
YIPOBafWI Kypcu 3 Bonertborny. SIk iHcTpyMeHTI A1t 360pY JaHMX BMKOPUCTOBYBA/IN CIIOCTEPE)KEHHs, ONMUTYBAHH T OLliHIOBAHHS
eeKTMBHOCTI pesy/IbTaTiB TECTiB LIOO MifBUIEHHs KOTHITUBHUX 37i6HOCTeL, (pisMYHOI MIATOTOBIEHOCTI Ta CIOPTUBHOI MalicTep-
HOCTi; CTOCOBHO BaJIiTHOCTi IHCTPYMeHTa /I OLIIHKYM KOTHITMBHUX 3[i0HOCTeI, OKa3HUK BaTiIHOCT] cTaHOBMB 0,865, a HafiltHOCTI
- 0,836, CTOCOBHO Ba/IifHOCTI iHCTpyMeHTa [/1s1 OLiHKM (i3MYIHOI MiITOTOBIEHOCT], HOKa3HUK BaTifHOCTi cTaHOBUB 0,836, @ Ha#iTHOCTI
- 0,700, cTOCOBHO BasliTHOCTi iHCTpyMeHTa JI/Is1 OLIiHKM CHOPTUBHOI MaliiCTEPHOCTI, TOKa3HMK BaTigHOCTi craHoBuB 0,897, a HafliliHOC-
Ti — 0,824. fIx MeTOf aHa/i3y JaHMX BUKOPMCTOBYBA/IV KiZTbKiCHIIT ONMCOBUI aHasIi3 Ta aHasli3 TIepeBipKM HOPMA/IbHOCTI PO3IOZTY, a
TaKoX t-kputepiit CTbIofieHTa.

Pesynbratu. Ha mifcrasi ofiep>kaHMX pe3ynbTaTiB yCTaHOB/IEHO, IO 3HAYEHHA MIONEPEJHbOrO Ta IiJICyMKOBOIO TECTYBaHHs
CTaTMCTUYHO 3HAYYLIO Pi3HATHCA, IPU IbOMY piBeHb 3HAYYLIOCTi 3a BCiMa 3MiHHMMY nipuitMae sHadeHHA 0,000 < 0,05. [I1 sminHOL
KOTHITMBHUX 37i6HOCTei BiH mopiBaoBaB 0,000 < 0,05, oyt 3mMiHHOI (isndHOI migroToBneHocTi Bin gopisaooBas 0,000 < 0,05, msa
3MiHHOI CIIOPTMBHOI MalicTepHOCTi BiH fopiBHIOBaB 0,000 < 0,05.

BucHoBku. Ha mifcraBi pe3ynbraTiB JOCTIIKEHHS OY/I0 MiITBEPIPKEHO, 0 PO3POOKaA 3aCTOCYHKY J/IsI HABYAHHS BO/IEIOOTY
«TENDA 10T174» mifiBuiye oKasHMKY KOTHITUBHUX 3[i6HOCTeI!, (i3MIHOI MiITOTOBIEHOCT] Ta CIOPTUBHOI MaliCTePHOCT] CTy-
JEHTIB KOJIEIKY.

KnouoBi coBa: HaBIaHHs Bojeit60ony, 3acTocyHOK «Tenda IOT174», korHiTuBHi 3416HOCTI, (isnyHa MiATOTOBIEHICTS.
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