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Abstract, This rescarch generally anims o develop science chess media based on Higher Dirder
Thinking Skills that valid for studemts. The specific obpctves of this research ore (1)
developing serence chess medin based i legher order thinking skills, (2) koowing  the
feasibality of developed learning media, (3} knowing  stodent learning  omteomes  afeer
participaring in leaming using scicnce chess media based on Higher Ornder Thinking Skills, {4)
determine the response of students wfler lewrming. The spplication of science chess m learming
wses one group prelest-posttest desizn, The research method vsed s development research by
following 4 phases of Plomp, There is problem, analysis, design & develop prototype, and
evalistion and then contimsed with the application using the one group pretest-posttest design
Bascd on research, it can be obtwined: 1) the fcus:lbili.t:.' of science chess media based HEXTS in
the azpects of conlent fessbility. presentotion. lanpuage sccording 1o BENP (Notional
Educarion Samdands Boandy, and contexual assessment ane in the eategory of decent o use; 2}
the increase of siudent’s understanding on scientific concepis using science chess medip hased
HOTS is 625, and 3} students gave a positive mesponse to the science chess media based
HEFIS.

Keywords: sofence chesy, medin, HOTS

1. Introduction

Improving the results of learning science, teachers are required to be more professional in preparing
learning tools to suit the conditions and circumstances of the student environment, so that the subject
i5 easily understood by smdents. Based on the pretest results before leaming, students’ understanding
of science concepls obtamed an average value of only 65,7, Hesides that, the students' abihity in
solving everyday problems involving science concepts 15 obtained 509 in the low cotegory, The
minimum score o they can past this sohject should be 75, The low average score of these students
shows that their shility to understand the comoept of science s sl low . This 1 doe b several Tactors
includmg the models, method, media, ond the teacher's skills wn leaming, Leaming math requires @
creative, innovative and fun through shudents” engagement that 15 foaeilited by the teacher in order
that the students w Gnd and solve problems [1] This s 0 line with the stodents’ beliel of
mihermatical that the Bree main fclors, beliel in in their abality, the muibemstica] discipline und
towards mathematical eaching and learmng [2].

Eﬁml{mm (ke work mmy he nked undet the e of the Crenive Commans Asimbution 30 lcence. Any Turther disirhution
= il Ehiks vl nowsd ik sEirtbubion fi ibe sutharis | und tbe tile of e wark. joacnnl cinkion amd DEOL
TPablistsed omider Boemis by 1OF Poblishieg Ll 1
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The media has a very important contnbution w the legming process, Science chess media is &
media developed by researchers. In terms of appearance, this media has several advantages such as the
appesrance of mages 0 three dimensions (300 as well ax chess and dip boards made o resemble
vurious symbols incscience. While in terms of substance, the strengths of science chess contain science
concepts that belp students camy out the process of analysis. syothess, and creation w solve daly
problems. This media is expected to help the process of learning science in the clagsroom, especially
ﬂ lh_t.' delivery of m.uh:rinl that the process cannot be seen directly by stedents, 1 oas stated that
mthematical connection ability is the ability (o link or connect the internnd amd externnd relations of
msthematios tht involves concepis, connection with other discipline and connection with everyiluy
lite [3].

Entering the 215t century many things have chinged in all aspects of life, including education. The
acceleration of the development of science and wechnology . communication systems, and unlimited
inlernel access became one of the characteristics of the beginning of thEf century. This also changes
the educational paradigm. Schools are required 1o change competencies. The ability to think eritically,
solve problems. and collaiborate becomes important competencies i emtering 215t century life.
However, the reality on the ground 15 often not in line with what we expect. Based on observations of
students at STKIP Bina Insan Mandiri who were asked to solve problems that required 215t century
competence, ondy 4 out of H students were shle to solve them. This shows that their ability to solve
problems is still low. Arivati also mentioned that there are still many furst-year students who cannot
solve problems in daily life (4], Therefore, we need o skill called higher onder thinking skill (HOTS ),
HOTS 15 a cogmitive operation that 15 needed in the thinkimg processes that ocour an short -term
memory. [n relation hetween HOTS and mathematics, the difficalty of mathematics has hecome a
stigrme in the society henee 115 vigorons (o alter if though the mplementation of HOTS [5]. They
added that students® attention in interest of mathematics can be attracted by using HOTS,

Based on the above reasons, reseerchers chose to develop science chess media based op HOTS 1o
help students understand scientific concepts, The objectives of this sidy inclode: (1) developing
seience chess media besed on higher onder thinking skills hove valids (2) knowing the feasihility of
developed learning media; (3) il:]pr:'lv:: students’ understanding of science concepls using scienog
chess media) (4) knowing the siedents’ responses after learning .

1. Research method
Design of this mesearch vses One Group Protest-Posttest Design [6], The first step is to take
megsurements &5 0 preliminary test, then subject (o reatment within o certun period., then do the final
tesst which can be descrbed as follows:

q X O2

The walidation data were analysed descriptively gualitaovely, In this study  passing grade
(acceptance limit) is the avemge score (X) ol the resulis of the validator's evaluation then the level of
validity of the device developed by matehing the learning instrument eriteria according o Gronlund in
[7] is as follows,

Table 1. The catcgoration coteria for leaming
tols assessment,

Imterval Rating Ratmg Category
=465 Very decent
345X =4.64 Decent
LIS£XY <345 Medium
035 <¥ <115 Less
¥ =035 Low
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The reliability of the questions was analyzed descriptively qualitatively using the Alpha formula,

namely;
n z5t
=T = {ﬁ-- ]](1 —TSF )

MNite: n = number of iems, E.S'Iz = number ol varmnce scores Tor cach tem and .S'f' = DVETILEE SCone
variance,

Table 2. Criterin for inferpretation of device reliahilivy depgres.

Interpretation Relinbility Coefficient

r={L80 Desgree of high reliability

04 =<r=030 [egree of moderate reliability
=040 Degree of low reliability

The level of ditficulty of the questions are clussified in the following stages:

r=0.30 hard problem

033 < P<0.70 moderate questions

D =P<(85 easy questions

P =085 qQuEstons are Very easy
The sensitivity of the questions in this study were analyzed descriptively qualitatively using the
formula

o E S = LS

N fsmh _Smiﬂ}

Mote: § = index sensitivity problem, N = number of swdents, ZSses = number of subject scores after
learning,. ESgeh = number of subject scores before learning, Spmay = maximum scores achieved by
students, and Smip = minimum scores achieved by students,

Price sensitivity starts from (0 - 1. Price (0 i5 not sensitive while | is very sensitive. For analvsis of
understanding of science concepts in students using paired tfest. Paired t test was used w determine
the understanding of science concepts in students. This test 15 used to determine the difference
between two data groups that are pormally distributed. The t-paired test formula is;

X, — X
s 1~ A
r g2
Sy 8 () ()
ny Mg e AN

Mote: X; = average sample before meament. X = avemge sample nfter treatment, 5; = standard
deviation hefore treatment, 5: = standard deviation after treatment, ny = number of samples hefore
tresitment and nz = number of samples after treatment.

Analysis of Student Responses. Stwdent response questionnueore 15 used w0 find out stdents!
oprmens on the medn developed, bow o ose them, and their benefits i helping students understand
concepts, Student responses were analyzed deseriptively quantitatively using the farmula:

P= Ei~Jcli:H.'!'3}'F:
=N
Note: P = percentage, ¥ R = nuntber of responses and 3N = total number of responses
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I Eligibility Resulis for the Science Chess Learning Media
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Table 3. Results of validation of content feasibility aspects.

No Rated Aspect

A The suitability of the material with basic

Compelencies
1. Muterial Completeness

The extent of the marerial

Wnterial depth

B Material Accuracy

{ The pccuracy of concepts and definitions

4 Data snd fact accuracy

3 The accuracy of examples and cases

a1, The accuracy of dmwings, dingrams, and
illustrativns

5 The secursey of lerms

¢ Material Updates

I, Images and illustrations in everyday life
2 Use examples and cases in everyday hfe
p Eocourage Curigsily

1, Encourage Curiosity

3. Ureating the ability to ask

Scoring
V1oow2
4 4
4 4
4 4
12 12
4 B
5 5
4 3
4 5
5 4
22 2
5 4
4 4
i b
4 4
5 4
4 ]

40
40
40
40

40
50
40
4.5

a5
44

4.5
.00
4.25

4.0
4.5
4.25

Average

Category

Decent

Table 4. Results validation of presentation eligibility aspects.

Mo Hated Aspect

A Presentation Techniques

1 Comceplual coberent

g Supporting Presentation

1  Examples of questions in each learning activity
2 Theanswer key o the practice question

3 Introduction Gy the material

4 Bibliography at the end of the material

4

ki

ds o b e

—
=

Scoring Average
Y1

410
4.0

44
4.5

4.5
4.0

4.25

Category

hsent
Decent

Decent
[ Rocent
Decem

[ecent
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No Rated ..-;i!irll'_tl il'_-'l'_l.'].lliE A;‘CE'EI.EE l['_.'al'lcgur}l
¥l N2
¢ Leaming Presentation
| Stedent involvement 4 3 4.5 Dhecent
45 lecent
o Coherence ind Mind Flowing
1 Linkages between leaming activities / learning 4 4 4.0 Decent
sub-activities | paragraph
2 Imtegrity of mesning in learning  activities! 4 4 4.0 Decent
leaming sub activities / parageaphs
B 8 4.0 Decent

Table 5. Results of validation of imguage Feasibility aspects according 1o BESNP.

M Rated Aspect Scoring Average  Category
. vl VI
A Straightforward

| The accuracy of sentence strocure 4 40 Drecent
3 The elfectiveness of senlences 4 4.5 Decent
1 Formizl standard term 4 4.0 Decent
13 12 42 Decent
B Communicative
| Linderctanding of messages or information 4 4 41 Decent
4 4 440 Drecent
¢ Dialogical and Interactive a8
| The abiliry to motivae students 4 hj 4.5 Drecent
4 45 Drecent
D Boformity with the Development of Students
| Conformity with the intellectual development of 4 4 40 Deecent
students
2 Conformity  with the level of emotional
development of students 4 3 4.5 Decen

4 0 425 Decent
Conformity with Langusge Rules

Crammuar ocuracy 4 5 4.5 Dhecent
Spelling accuracy 4 4 40 Decent
] o 425 Diecent

. — M

Table 6. Results of validaton of contextiuml assessment aspects.

My Rrated Asped Scoring  Average Calegory
L

A Contexual Namre

I The relationship between the matenial taught by 4 3 45 Decent
the real waorld situation of stusdents

2 The ohility to encoumge students to omoke 40 4 41 Decent
commections betwern the kmvwedoedue possessed
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Nor “R-Elt;li Ehp{fd il.‘ll-T.iEtE .-:ivmgu l.'_'f.ulegnry-
¥l V2

by stuchents aml its application in everydy life
g 9 4.25 Decem

B Contextual Components 6]

1 Amalyze 5 4 45 Decent

5 Distingush 4 5 4.3 [hecent

3 Chrgmineg 5 04 45 Drecent

g Comnect 5 4 45 Decent

5 Evaluate 3 4 4.3 [Becent
24 21 4.5 Decent

From table 6 shows the average contextual assessment scores of two validators for the contexmal
nature assessment indicators and contextual components obtained valves of 4 25 and 4.5 n the frasible
category

32, Bnedent Learning Owuicomeys During Implementing Learning Using Media Science Chess

Table 7. Student pretest and postrest results,

Do, SwdegNomes _Frefest__ Fostiest.
I AL3A 20 ]
2 EIn 15 R
3 SAS 35 bt
4 Al 0 75
] MWW a0 ail
fi ANH 10 75
Averags ) I8.3 Blis

Based on table 7 it can be seen that during pretest student grades very low, Then after learning by
using science chess media and given a test post. their scores have increased. The increase ocourred by
623 or arownd T79%. S0 it can be concluded that there are significant differences in learning outcomes
between before and after learming, This indicates that science chess media based on higher order
thinking skills (HOTS) developed by rescarchers can  improve students'  onderstimding  of
photasynthesis misterial

.3, Snedenit Responses to HOTS-Based Sciehce Medica Chexs

From the data in table 8. it can be seen that students have responded positively to the chess learning
media developed. The use of media in leaming process plavs an imporant role especially the learning
process that applies HOTS, Implementation of higher order thinking skill of smdents will enhance
students” skill in problem solving strategics [8]. Using media that facilitate HOTS in the learning
process was carried out tooget & maximal learning achievement. In line with this, there are studies
proved that social group activities like group projects or other collective problem solving enables
HOTS to be established [9].

The use of media sefence chess proved o be helpful for the students. This media encouraged the
stulents 4o be engaged in the learning, Sumarmao [ 0] stated that intersction among students with ther
peers ar teachers can be oplimized by involving the students” engapement and this is can be gained
with eritical and crestive thinking. Alse, socidlly, the students interacl among themselves, practice Lo
share, to improve social wlerance, snd sctively learning to give social contribution for their group
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Table 8., Student responses to chess-based science learning media.

Mo Juestion Appraizal
L Format Yery Ciood Less Mot
Gond (%) (4) Good (%) Good (%)
I, The attmctiveness of wmages in 83 17 1 ]
lesmmang mwechia
2. Appropriate piclure siee in karmng a7 33 ] ]
media
3. Ease of use of leaming media B3 17 L] (F
4. The abiliy of the medi a7 33 L8] 1]
explaining lewrning materisl
1L Content Yery Good Less Mot
Good (%) %) Good (%) Good (%)
|. The Suitability of title with content 33 &7 U il
2. 'I'he suitability of the material with 100 0 0 i
the learning objectives
3. Completeness of marerial in the %3 17 0 o
leaming media
4. Generating  stpdent  imferest im K3 17 0 ]
leaming
1 Language Very Crooed ey Mot
Gosd (08 {5 Gonnd (%) Good (50
1. Spelling ease of writing to read Y] ( i ]
2, The language wsed 15 acconding 1o 10 i i 1]
EYTy
3. Ease of Tanguaee ty understand B3 17 0 ]
4. Encourage user interest in reading B3 i7 i ]
A, Clarity of meaning ol senlences in B3 17 ) i

lesming media

[11]. The science chess medin applicd encourmped the students: o play their parts. In the games,
stlents can ulso play their role in relation o their gendees or their role in their play groups [12]. This
indicates thot (he

HOTS-based chess leaming media developed was well received by students. Thus the chess leaming
media HOTS-based can improve student learning outcomes in photosynthesis material. This research
is in line with (13| which states that HOTS is the ability o complete tasks where no algorithm has
been tanght, which requires justification or explanation and may have more than one possible solution,
High leve!l thinking occurs when someone takes new information and information stored in memaory
pmd reconnecied or rearranging and expandimg this information 1o achieve goals or find possible
answers in confusing sitwations. Moreover, HOTS is applied in learning through Edis. The results of
studies conducted by | 14] revealed that, 90% of what students learn comes from what we sy and do,
M5 of what we siy, 505 of what we see and hear, 30%% of what we see, 20% of what we hear, and
1% of what we resd, This shows that if stadents learn from what they see and feel directly. thal
means using the medi, it will obtin maximum results, Therefore, it can be concluded that science
vhess media based on HOTS can improve student leaming outcmnes inphotosynthesis material. An
pet of draiwmg conclusions, connecting with other facts and concepts, manipulabing, catcgorzmg,
combining with new ways, and applying them to find new solutions for new pmblems is more than an
act m HOTS [15].




Thee Sth Internaticnnl Seminar on Science Education - 1OP Publishing
Towmweal of Physics: Conference Sorics 1440 (2020 012101 doi: 10 INDSE TAZ-6396 14400101 2101

4. Conclusion

Basecd on the results of the study, the following conclusinns are nhtained that the feasibility of HOTS-
bused chess fearming media o the aspects of the feasibility of content, presentation, language
pecording o BENP, and contextual nssessment ane in the proper category o he osed. There is an
increase in wderstanding of sindents’ scienoe concepts using HOT S-based chess leaming media o
625 pomnt. Sdents give positive responses to the chess learming media HOTS-based science.
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