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Ahrtect A developm€nt of fon defending game is used to pmvide a tearning destSn bas€d on rhe
mathehatical literacy, integrated with rhe pdrnary schoot curriculum in tndonesL is Xlr:. rne methoa
applied is development research adapted from Nieveen. It has three proper srages; preliminary,
prototyping and development stage. The preliminary stage is where the researcher deiermines what so
st ted as basic lroblems of design plannin8. Next, the prototypjng stage is the two nep where the
developmrntal design of rh€ Same is consrructed in accordance with the aims of mathema;cat tteracy,
integrated ir th€ Indohesia €urriculum, specifically in term ofbasic competence lists,learning design and
group.actjviry she€L The resutroft}e firsrsrage is marked as Draftt, and beingvalidated by th; expe( The
Draft ll is produced from th€ ffnalsrep, is rhe description ofdevetoped fortd;fending ga;e_based, aim.d
to improve mathematical lir.rary integrated inro the tndonesia curricutum. This d;aft has atso been
validated and applied in the reallife teashing offirsr-grade stud€nts in primary school.

lteywords: Fort defending Bamej pnmary school, marlematical lirerasy

gz. 'lonress Game' Endonezya'daki K-13 itktrdretim miifredahna enregr€ .,r"",r,ik 
"f.uryrr".rar"dayah bir iilrenme tasanmr saElamak iEin tu an an bir kate sivunma oyunudur. cetirri;e

arrStrrmasrnda kullanrlan y6ntem t{ieveen,den uyarlanmrrUr. Catr$man,r on aSamaiar (analiz), itk ornek
yaratna (rasann) ve geii'tirme olarak iigatrmasr vardrr. bn arama eraihrmrcrnrn tasanm Dlanrnrn temet
sorunu olarak adland'nlan geyi belidemesidir. Buna itave olarak, rit arnegi yaratma;r,_,", oyungelitttrme tasanmr Endonezya'daki K'l3miiliedatryta entegre konsepri diitn;iirerck tizellkre bir tema
iferisinde temel heceriler, dfrenm€ rasanmr ve gurup gahr;asr rablosu dahii edilerek yaprlmrrEr. Birinci
a9am?nm sonucu taslak I olarak i$aretlenmit ve bir uzman tarafindan degerlendirilrnqtii. Son agamadan
iirenlentaslak Ilgeli$tirilen sa,unmatemelli oyunun bir betimlemesidir. B; oy,n Endo;ezya mtfredaina
ertegr€ matematik birgisini geriftirmevi hedeflemektedir. Bu taslak da aynr zamanda birirk;kurdaki birinci
smfotr€ncileririn 8ereekyatamdaki dtrenimlerine uygutanm$ ve deiertendirilmi$rir.
Anehter sdzc0kler: Forrress game, itkokul, matemahk okuryazarhF
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INTRODUCTION

Education is marked as an individual empowerment process aimed to achieve hiph qualilied
personality during tIe lifetime (Kaur & Puar, 2017). Moreover, hence, tle curriculum is essential
to detemine any education qualiry lHidayah & Sugiarto, 2015]. The curriculum is being
constructed through the direct interaction between students and the surrounding nature (Zeiny,
2012). Thus, it has to be such a setup way of transformation from the curricular design and
provision into students'real competence, as they mostly need during theirlifehme [popa & Bucur,
2015). The latest curriculum in Indonesia is proiected to focus and support the sustainability of
learning skills developmen! characters nurturing and motivational persistence in the social life
(Talts, Kukk, Tuisk, & Kaljuve,2012l. Alongwith the systematicimplementahon ofthe curriculum,
the government has also launched the sustoin able development goals [SD6] program, targeted to
be achieved entirely in 2030. Through the educational wings of this program, mathematical
literacy is essentially promoted and essigned (Piper, Simmons Zuilkowski, Dubeck Jepkemei, &
Xing, 2018J. It is known as the ability to formulate, utilize and interpret math theories in various
contexts [Genlott & Grijnlund,2013; Oiose, 2011; Outhwaite et al., 2017).

In accordance with the goal, the literacy teaching in schools must be designed to drive the
students into reality problems to trigger tleir cognitive construction [DemirbaE et al., 2017;
Plomp & Nieveen, 2010; Sumirattana et al., 2017). Some specific features ofhuman intelligence
have become the main consideration to nurture studenCs ability to create and solve the problems
(Utemov, 2017). That is wh, three aspects; cognitive, affective and psychomotor are obligatorily
involved during the learning time [Arslan et a1.,2014). Moreover, considerinS kids character,
students may need to actively move in order to support their cognitive development (Tmova &
Trna,2015).

The primary school stage is full of psycho-social directive driving to the development of
students' emotional and tleir social relationship (DemirbaE et al., 20171. Thus, the stage can be
positively treated by pedagogical approach aiminS to supporr their math skills by combiniry it
with such an interesting game.

The latest educational development demands student-centered learning style, where
students are active and independehtly learn the materials, while teachers can contribute onlyas
supporting facilitators (Hornetkova, K,'ralove, Plachii, & Jiroutovr, 20141. Learning
environmental awareness carl be inserted to the activities Iis! in ordea to nurture their
environmental awareness and practice direct actions towards surrounding areas [A]aydin,
Demirel, Altin, & AItin,2014l. Moreover, the game is the main methodolosrused in teaching kids
since it allows them to pedorm communication web one to another, and to fr-eely express their
feelings llucas, 2017).

The game also allows kids to leam with €xkemely minimized or even zero burdens (Chen,
2017; llgaz,2015). The researcher has nrsdy assumed that the utilization 'fort defending'game to
teach mathematical literacy is a beneficial solution to achieve Indonesia cr.rrriculum
implementation, In tiis case, the Indonesia curriculum used is curriculum 2013 [K-13]. "Fort
defendinS" game as learning design plays a very important role in the curriculum in Indonesia to
build mathematical literary in first-grade elementary school students. The implementation of
learning using the 2013 Curriculum [K-13J will be boring ifthe learning done in the classroom is
done monotonously because students tend to be easily bored. The design ofmathematics literacy
learning developed with traditional Fort Defending games will make mathematics literacy
learning in K-13 easily and pleasantly implemented, and also make students think higher in
mathematical literacy. Therefore, this research is conducted to examine the benefit ofmodilying
the Bame in mathematical literacy learning, assigned by X-13 curriculum.

METHOT)

This study is developmental research, adopring Niemeh's resear€h theory, alongwith some
adiustments to the practical needs by providing three stagesi preiiminory, protowihg sta$e and
development staqe (Plomp & Nieveen, 2010). This research consists of three stages because the
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Table2. Practicolly offott defending'gome in tnothe,naticonteruc! integrated with K-13 curriculum
No, Validator Scorc

AssessmentAspects

1. Easy )earning steps

2. The time allocation used ia
sufficient

3. The leaming process is rElevant ro
t}e curriculum used

Total
Average
Critcria

I

s

4

5

Strongly practical

stro ngly practi cal

Criteria

1{
4,6

Strglgy Praqlc€

Based on Table 2, the aspect of practicality assessment obtained from t}|e teacher's
assessment of the easy-to-implement learning step points gets a score of 5 witl very practical
criteria. In the second point, the time allocation used gets an assessmentofS withpractical criteria
and the last relevant leaming process with the curriculum used gets a very practical score. So, it
can be concluded from Table 2 that the average rating obtained from the teacher's assessment
questionnaire is 4.6 with a verypractical category.

Table 3. Procti.ollf ouott defending gone in mathematicol titeractt integroteit r tith K 13 curricutun
No. Validatorscore

AssessmentAspects 
iS stLrdents Criteria

1. Ease ofunderstanding rhe game 75 Strongty practce
2, Ease in compl€tingtjsks 75 Srrongly pracri(e

Totel tso
Averate ,S
crlteria Srrongly praince

Based on Table 3, tie aspects of practicality assessment obtained fiom the assessment of
students at the point ofease in understanding the game got a score of 75 out of 1S students with
very practical criteria. The second point, namely the ease of completing assignments, gets an
assessment of 75 out of 15 students witi very practical criteria. Thus, it can be conclud;d that
based on table 3, the average rating obtained from student assessmenl questionnaires is 7S in a
very practical aategory.

_ Before designingthe curdculum applicatior! some subiects containing cognitive, skills and
character developments must be considered, according to the K-13 [Bijlent & ilk;ur, 2011; Njen&
2014)._To reach mathematical literacy, ND (Basic Competencel of the nrst graalers must be
high)ighted and chosen from the topic DIRIKU [My Se)fJ. Moreover, t]ren, theseba;ic competencies
are being integrated intothe material ofmathematical literacy, as explained below:

Easjc Competence
1.3 Showing togerherness in the diversrty or indrviduat charaiierstics.
4.3 Soning number\,rom rhe highesr lo rhe tov,esr vatue.
4.1 ExFr.rsinC brsr.Iocomotor rnvnlvinS rhe.oncepr or physcat srrucrure,
spacer, eflbrtand connecrivity inside the traditional gam€
4.4 Makrng d cre.rUon irom the narur,lmarerrats. -
3.3 Explainingthe phoneric symbots ofvowelr and consonanls in Bahasa

Table 4. Rosic competence

Subiects
PKN (Civic)
Matematika (Math)
PJoK (sport)

SAK (Art and Culture)
Bahasa Indonesia

. Thetasic competency is tlen being integrated, to provide a wide range of exploration by
students (1ohn,2015; Nizaruddin, Muhtarom, & Sugiyanti, ZO17). Next, thesJasic competencies
are packed to be a unified problem through tle process of mathematical literacy. D;ring the
application of'Fort Defending'game, tle mind mapping process is explained as follows:

1084lAvr!rNrL+_,\RtKt,1 ,'(,.A rNrNAsRUNTR!nIA\1 r.r,:.:..1!...ij,.
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FIGURE 1. Mol,lemdricol literacJ process

According to the figure above, a real problem is a prcblem consisting inside the fort
Snldents then collectively analyze the happening problem ih each group forhed previously. Tley
will use mathematical paoblem-solving theory to deal with it and expected to provide a real
solution for the problem (Cimen & 0niversitesi, 2018). This mathematical literacy process is a
form of an ihtegrated curriculum which encourages them to provide a solution and creates
meaningful leaming.

This chronological process then will be utilized as the early blueprint of the learning
process. Hence the explahation ofmathematical literacy learning designs, in accordance with the
K-r3:

R"EAL PROBLEIT|

FlcUAE2. The king's doughter trapped in the juhgte

once upon a time, there was a sad King inside a royal foruess. The King had iust lost his
lovely beautiful daughter. As time passed away and tie daughter was remaining unfounded, the
Kingwas getting sick

In one nighl the King fell asleep and dreamt about his daughter. He saw in his dream that
the daughter was kidnapped by the King ofJungle andwas imprisoned in themiddle ofthe iungle.
To rescue her, the King must found 8 numbers and sort it back from the lowest to the high;st
value. This order ofnumbers is the passing code to discover tle name ofthe lungle King. AIter,
knowing the name, the King can rescue his daughter byfinding the location in thejungle.

In the next day, the King awoke and remembered his dream. Since the King was sick he
ordered one of his people to search and rescue his lovely daughter. Those who aould find his
daughter fitst would be awarded by tle King's gold, medal, and massive bounty.

The lnvolvement of Baslc Competence

After readingtle story students who have been divided into goups are expected to analyze
the problem inside the royalfortress and to fi.d the practical solution in ordertoiescue the King,s
daughter. Lastl, students can interpret the real solution to find the ]ungle King,s location and
rescue the daughter of the King. The involvement ofbasic competence cah be diawn under the
basic competence and mathematical literacy mappin& as explained below:

r0851 D.kroplis ,fo( dcfmdin( lNm. * x t.rnnnlr dcsiF ff
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BASIC COITIPETENCE irAPPltlG

r -L t, *r.{

THEME I

"MYSELF"

!
t<)

aJ
t) !

FlcURE3. Map of bosic competence

Du ng the game, firstly in the basic competence of PKN (Civic), students in each group will
be involved in cooperative communication, and its symbols living in diversity and in positive
cooperation amongthem. This point is essential, according to the integrated curriculum focusing
on character building through working in groups. Secondly, in the basic competence of math,
students are expected to sort the numbers inside tie ,ungle to rescue the King's daughter, and
being stamped orderly in theirgroup activity sheeL

Thirdly, in the basia aompetehce of the Indonesian language, students in €ach group will
cooperate to find vowel and consonan t of a lungl e King's name. Fourthly, i n PJOK (Sports) students
will move from one location to another to seek the numbers, Jungle King's name, and his location.
Finally, in tie basic competence ofSBK [Art and Culture), students will stick the image of JunSle
King's with leaves they collect from the surrounding area. The whole achievements ofeach basic
competence are packed in LNK (group activity sheet). Figure 4 and Figure 5 is the preview ofthe
worksheet designl

PKr{ (CrVrG)

Math

PJOI( It{ooilEsla}t
LAT{GUA6E

3.]D..th.,r4 ry'ir.r

SBK(ART)
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\\:bat happend lD the kng fonress?

Hos ropl 516p 19 5111f il'c the p ncess ?

\\to is the king fore$?

FIGURE 6. Group octivirysheet 2

ThrouSh the group activity sheet, the effort on integrating K-13 curriculum has resulted in
a design ofmathematical literacy by modii'ing traditional game'Fort Defending'. Moreover, this
is essential to focus on the constructiyism and student-centered style.

GAME HINTS

t\P(t PRO( t:r\ ot't( olll:

SHEET 2

Grnc c]t5

:l

n
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!

3

FIGURE 7. Gone leorni ng o pplication

During the leaming application, the game must containinstructional goalsand the character
ofthegame also demandsa prolonging cycle and feedback User,s rcactio;canalso indicate their
excitement ard persistence in finishing the task, so they can experience the valuable learning
activity (Mulbar, 2017).

Mathematics literary process is result integnted form curiculum that can make students
to problem solvingand make learningto be meaning [Garris & Driskell,2002). Thegame is aimed
to support the leaming of mathematical literacy, integrated with the K-13 curriculum. The
expected feedback in this game is the integrated learnihg experience of math, Indonesian
language, PIOK (sport), StsK [art and cultureJ as well as pKN (aivic) in one cycle activity.

After tlal there are games in education can help students to increa;e their initiatives for
learning(Qiarr 2-014). The game settinS of,Fort Defending,is in the open space and followed by
five gr_oups.-Each member ofthe group must really aware ofthe role they aie playing during the
game [Walsh,2018].

Each group contains three stldents and has a fort as headquarter of the group. The first
group will be marked as'Fort 1', the second ,Fort 

2,, the third ,Fort 
3,, the fourth .Fort 

4, and fifth
'Fort 5'. The design ofopen space as a playground is set as explained below:

r088| D.!.,,{,,nx rua d.rFd na (nn r r r<rmhr dArrd rur
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AccordinB to the above figure, the game rules are elplained in detail as follows:
E rty StaSe
. All groups gather i n a field an d listen to the problems that are explained by the teacher (Figure

1l
. Group leader receives Group Activity Sheetwhich contains questions and game hints.. Each group back to their fortress.
. They put the Group Adivity Sheet 3 in their fortress (Figure 2). They discuss to formulate the existed problem in their fortress, tlen try to find the solution

in order to rescue tle KihS's daughter.
. They do the task ih croup Activiry Sheet 3
. After thal they submit Sheet 3.
Maitr StaSe
. Each Sroup does the task in sheet 1.
. TheyseekS numbers inABCD box. The numbers are random and theyhave to pick 1 number

within 15 seconds. Next, one from each group back to their fortriss and put the picked
numberorderly from the lowest to highestone. (Figure 3)

. This main stage is repeated 8 times in line witi tle number ofneeds.

. After that, they have to solve the puzzle ofthe name Jungle,s King, tlen look for the letteB
that will be arranged in one word for changing the name of lungle,s King in ABCD box
randomly. Each group is allowed to take one letter in one box and puiit in tI; own forbess.
The time is 10 seconds to find each word ofJungle's King.

. The fourth step is rep€ated 4 times until they complete the word "SINGA,,.
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. The teacherrust gives S minutes for each group to decide which the vowels and consonants
letters in that word.

. Later, they seek a figure of"SINGA" in ABCD box within 10 seconds, then put it in Sheet 3.

. Each group gathered leaves around them within 15 seconds.
The last step, they have to glue the figure ofSINGA using leaves within 15 minutes. After finish,
they go to the Raja Hutan's cave to determine who has the dght to save the King's daughter first.

DISCUSSIoN and CoNCLUSION

Based on the results ofthe research and various findings in this study, it can be concluded
that the inteSration of mathematical literac, and game can be applied to the 2013 curriculum in
Indonesia, especiallyin first-grade students of elementary school. The resutts ofthe study [Burke
& Welsch, 2018; LeJrva, 2018; Pensiero & creen, 20181 show that the integration of liteEcy and
play in a curriculum can develop students' mathematical performance in terms of numerac,
writing abilityand mathematics. Thegamealso plays an importantrole in the development oftle
age of children to Eain their motor balance [Akbari et al., 2009), seen from the psychological
perspective ofthe children's need to play. By playing, €hildren will practice balance, boti gross
and fine motorize, controlling limbg agility and eye and hand coordination. Learning that has
elements of the game integrated into a curriculum as a design of mathematics literacy learning
encourages tle collaboration ofstudents to discuss each otier in learning matiematics (Altura &
Curwood,2015).

The results ofthis study affirm the research of(Akbari etal., Z009;YAWZ eta1.,2017) which
show that to improve mathematics learning achievemen! a real connection in learning involved
in a real problem is needed. Fortress games integrated with the 2013 curriculum and
mathematical literacy in this study support mathematics learning achievement because the
implementation is based on tle context oftie problem in real condihons. Mathematical literacy
is a form of problem-solving factors that can be implemented into daily problem solving that
supports sfudents' mathematics learning motivation so that mathematics does not seem scary
(Arslan etal.,2014J.

After finishing tbe whole study and investigation, the researcher concludes that the .Fort
Defending' game can be modified and integrated with the learning process of mathematical
literacy in accordance with K-13. It is scientifically proven that the game deserves a celebration
as an innovative leaming design and can be used as a cognitive competition field. The presence of
the game provides a possibility for students to examine their thinking process jn solving a problem
related to the matlemahcal literary, by connecting between problem and solution llemse et al.,
2018). Thus, they are not only leaming about matl theory but also some other material through
their active interaction, such as vowel and consonant utilization, making handicraft, exercisi;g
locomotors and nurturing the value of tolerance and life in diversity. The entire design in the
prototyping stage has been validated, and hence consider€d as strongly valid. In this stage of
development, the resultshows that teacher and student consider itas highly practical. Finally, this
modified fort defendinggame can be a new design in leaming mathematical literacy.
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