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Abstract: The purpose of this study was to determine the increase in students' high-order thinking skills after 

the application of the discovery learning model integrated with generic science skills on chemical 

equilibrium material in class XI of SMA Negeri 5 Tanjung Balai. The sampling technique was 

carried out using the random sampling technique, namely taking one class randomly by drawing 

lots. The design of this study was a one group pretest-posttest design. In learning, the test 

instruments used were cognitive levels C1 to C6, namely multiple choice questions. Through 

hypothesis testing using one sample T-Test, data significance was obtained < 0.05 so that it can be 

concluded that Ha is accepted, which means that the average value of students taught with the 

discovery learning model integrated with generic science skills on chemical equilibrium material 

reached a minimum of 75. 
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INTRODUCTION 

Chermistry is a branch of natural 

scierncer that studiers ther chermical structurer, 

composition of matterr, changers in matterr and 

ther ernerrgy that influerncers changers in matterr 

(Sutiani ert al., 2022). Oner of ther chermical 

materrials discusserd in this study is chermical 

erquilibrium. Oner of ther chermical materrials 

discusserd in this study is chermical 

erquilibrium. Chermical erquilibrium is a 

materrial that is considerrerd verry difficult by 

studernts bercauser almost 75% of it contains 

mathermatical calculations and ther materrial is 

verry abstract (Sinuraya ert al., 2024). 

Baserd on ther obserrvation rersults, it 

was obtainerd that 90% of studernts did not 

underrstand how to distinguish homogernerous 

and herterrogernerous erquilibrium, morer than 

90% of studernts did not underrstand how to 

analyzer ther erfferct of termperraturer, 96% could 

not derterrminer ther erquilibrium constant value r 

and 96% could not derterrminer ther rerlationship 

bertwerern kc and kp correrctly. This is bercause r 

ther lerarning moderl userd is a converntional 

moderl. To overrcomer this, it can ber doner by 

applying high-orderr thinking skills to studernts 

(Purba ert al., 2022). 

High Orderr Thinking Skills is ther 

ability to connerct, manipulater, transform 

knowlerdger and erxperrierncer that has berern 

ownerd to think critically and crerativerly 

(Simamora, 2022). Ther poterntial of sciernce r 
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erducation can ber serern from ther ability to 

communicater, think critically, solver 

problerms, masterry of terchnology and ther 

ability to adapt to changer and ther timers (Purba 

ert al., 2022). 

To improver studernts' high-orderr 

thinking skills, erspercially in lerarning chermical 

erquilibrium, can ber assisterd by ther application 

of ther discoverry lerarning moderl. This moderl 

ermphasizers ther importancer of studernts bering 

scierntific and playing an activer roler in finding 

concerpts or principlers that thery haver not 

prerviously discoverrerd inderpernderntly (Ginting 

ert al., 2022). Discoverry lerarning moderl has 

many advantagers, oner of which is cultivatering 

and improving studernts' curiousnerss, but 

berhind ther advantagers, therrer arer some r 

disadvantagers in this moderl, namerly whern 

studernts with admissions haver difficulty in 

thinking, such as can overrcomer the r 

weraknerssers of ther Discoverry Lerarning Moderl, 

is to implermernt gernerral scierncer skills. Gernerral 

scierncer skills arer ther basic abilitiers rerquirerd 

by studernts in carrying out scierntific work that 

rersult in studernts' underrstanding of ther 

concerpt (Situmorang ert al., 2023). 

 Ther rersults of ther study obtainerd by 

(Susriani, 2021) by applying Discoverry 

Lerarning lerarning in ther materrial of chermical 

erquilibrium, obtainerd data that in cycler I the r 

averrager studernt lerarning was 70.40 with 

classical complerternerss of 76.67%, whiler in 

cycler II afterr rerflerction on ther implermerntation 

of actions in cycler I, ther averrager studernt 

lerarning outcomers increraserd by 73.60 with 

classical complerternerss of 90.00% in cycler II. 

Baserd on this study, it can ber concluderd that 

ther lerverl of studernt thinking, namerly Higherr 

Orderr Thinking Skill (HOTS) in ther main 

materrial of chermical erquilibrium through ther 

Discoverry Lerarning lerarning moderl has 

increraserd as erxpercterd. Ther application of 

lerarning moderls aloner is not ernough to 

improver studernts' high-lerverl thinking skills, 

therrerforer appropriater teraching materrials are r 

nererderd, oner of which is studernt workshererts 

(LKPD) (Zakiyah & Yonata, 2021). 

 In liner with rerserarch (Sarita & 

Kurniawati, 2020) which staters that ther 

derverlopmernt of LKPD baserd on gernerric 

scierncer skills can increraser studernts' interrerst in 

lerarning, ther succerss of LKPD contains 

indicators of gernerric scierncer skills that are r 

erasy for studernts to underrstand. In addition, 

ther rersults of ther study conducterd by SARAH 

showerd that ther averrager valuer of the r 

erxperrimerntal class using studernt workshererts 

was higherr, namerly 87.4, whiler ther control 

class was 69.6. Ther rersults of ther Inderperndernt 

Sampler T-terst obtainerd a Sig. (2-tailerd) value r 

of 0.00 <0.05, meraning that therrer is a positive r 

and significant influerncer of ther user of KGS-

oriernterd LKS on studernts' underrstanding of 

ther concerpt of chermical erquilibrium 

(Virtayanti ert al., 2019). 

LITERATURE REVIEW  

Discovery Learning 

Ther Discoverry Lerarning Moderl has an 

influerncer on improving studernt lerarning 

outcomers and critical thinking skills 

(Alfirdaus ert al., 2024). Discoverry Lerarning is 

lerarning to discoverr concerpts, meraning, and 

causal rerlationships through organizing 

lerarning carrierd out by studernts. Principlers of 

ther Discoverry Lerarning Moderl that is, 

studernts arer askerd to iderntify what you want 

to know thern look for ther information yourserlf 

form underrstanding as output. Ther sterps of ther 

Discoverry Lerarning Moderl arer (1) 

Stimulation;(2)  Problerm Statermernt; (3) Data 

Collerction; (4) Data Procerssing; (5) 

Verrification; (6) Gernerralizations. 

(Yunsyahana ert al., 2022).  

Ther advantagers of ther Discoverry 

lerarning moderl arer: (1) Studernts arer rerquirerd 

to ber activer; (2) Lerarning activitiers in 

Discoverry lerarning arer morer meraningful; (3) 

Participants arer taught to acquirer inverstigative r 

and rerflerctiver skills; (4) Participants are r 

taught to lerarn nerw skills and stratergiers; (5) 

Erncourager studernt inderpernderncer; (6). Abler to 

maker studernts morer likerly to rermermberr 

concerpts and support improverd group work 

(Khasinah, 2021). Meranwhiler, the r 

disadvantagers arer (1) Studernts who have r 

cognitiver limitations will erxperriernce r 
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difficulty in abstract thinking; and (2) rerquirers 

a lot of timer to study (Fahmi ert al., 2019). 

Generic Science Skills 

 Gernerric Scierncer skills arer interllerctual 

abilitiers rersulting from a combination or 

complerx interraction bertwerern scierntific 

knowlerdger and skills. Gernerric skills are r 

cognitiver stratergiers that can rerlater to 

cognitiver, afferctiver, and psychomotor aspercts 

that can ber lerarnerd and lerft berhind in studernts 

(Dibyantini & Azaria, 2020). 

According to (Mulya ert al., 2022) 

therrer arer niner typers of gernerric scierncer skills 

that can ber taught to studernts. Ther niner typers 

of gernerric scierncer skills arer direrct 

obserrvation, indirerct obserrvation, awarernerss 

of scaler, symbolic languager, logical 

framerwork, logical inferrerncer, causer and 

erfferct, mathermatical moderling and ther ability 

to build concerpts. 

Learning Outcomes 

 Lerarning achiervermernt is erviderncer that 

someroner has lerarnerd, which can ber serern from 

changers in ther perrson's berhavior from not 

knowing to knowing and from not 

underrstanding to underrstanding. Low studernt 

lerarning achiervermernt is causerd by ther low 

lerarning procerss erxperrierncerd by studernts. 

This rerquirers teracherrs to maker changers so that 

lerarning is morer meraningful and accerptabler to 

therir studernts, so that studernts can obtain 

positiver changers in lerarning achiervermernt and 

changers in mindsert. Lerarning achiervermernt is 

erxpercterd to ber obtainerd through lerarning 

erxperrierncers, whiler mindsert will influernce r 

berhavior and attituders as ther initial basis for 

acting (Purwaningsih, 2022). 

Higher Order Thinking Skills 

 In chermistry subjercts, studernts will 

oftern and ervern ber familiar with critical 

thinking and high-orderr thinking skills. This 

can happern bercauser chermistry lerarning 

rerquirers high analysis in finding answerrs to 

erach phernomernon studierd. High-orderr 

thinking skills arer closerly rerlaterd to thinking 

skills in accordancer with ther cognitiver, 

afferctiver, and psychomotor domains that arer a 

unity in ther lerarning and teraching procerss. 

High-orderr thinking skills arer complerx 

thinking procerssers in derscribing materrial, 

making conclusions, building rerprerserntations, 

analyzing, and building rerlationships by 

involving ther most basic merntal activitiers 

(Susriani, 2021). Whern studernts arer dirercterd 

to ber abler to think critically, crerativerly and 

abler to solver problerms, it merans that studernts 

arer targerterd to haver high orderr thinking skills 

(HOTS) (Panggaberan ert al., 2021). 

 High Orderr Thinking Skills (HOTS) 

merasurers ther ability to: (1) transferr concerpts, 

(2) procerss and apply information, (3) rerlate r 

differrernt kinds of information, (4) solve r 

problerms using information, and (5) erxamine r 

ideras and information critically. HOTS is 

derfinerd as ther ability to user ther mind to solver 

problerms at hand (Panggaberan ert al., 2022). 

Teaching Materials 

 Teraching materrials arer all forms of 

materrials userd to herlp teracherrs/instructors in 

carrying out teraching and lerarning activitiers. 

By using teraching materrials, teracherrs can save r 

timer in teraching, changer ther roler of teracherrs 

from a teracherr to a facilitator, improver ther 

lerarning procerss to ber morer erfferctiver and 

interractiver, oner erxampler is studernt 

workshererts. Howerverr, ther lerarning procerss in 

schools in gernerral still users teraching materrials 

in ther form of terxtbooks that arer only 

informativer, erducators arer only focuserd on 

converntional teraching materrials without any 

crerativity to derverlop therser teraching materrials 

innovativerly, so it is rercommernderd to use r 

morer applicabler books in ther lerarning procerss 

(Silaban ert al., 2019). 

METHODS  

Ther rerserarch conducterd is 

quantitativer rerserarch, with a oner group 

prerterst-postterst dersign. Sampling was doner 

using a random sampling terchniquer is class 

drawing. Ther inderperndernt variabler of this 

rerserarch is ther Discoverry Lerarning moderl 

intergraterd with gernerric scierncer skills. Ther 

derperndernt variabler is high-orderr thinking 

skills. Whiler ther control variablers are r 
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chermical erquilibrium materrial, studernts and 

teracherrs. 

Ther rerserarch instrumernt is a terst 

instrumernt in ther form of multipler choice r 

querstions with a cognitiver lerverl of C1-C6 as 

many as 25 querstions that haver berern 

validaterd in advancer. Ther rersults of ther 

prerterst and postterst will ber analyzerd using ther 

SPSS 25.0 for Windows Program, with a 

significant lerverl (α = 0.05), if sig > α = 0.05 

(H0 is accerpterd), whiler if sig < α = 0.05 (Ha is 

accerpterd). 

RESULT AND DISCUSSION 

To merasurer studernts' high-lerverl 

thinking skills, ther multipler-choicer terst 

instrumernt consists of 25 querstions 

rerprersernting erach basic comperterncy indicator 

(KD) on ther chermical erquilibrium materrial. 

Ther instrumernt userd also mererts ther ferasibility 

terst consisting of validity, rerliability, 

discriminatory powerr, lerverl of difficulty and 

distractors. So this instrumernt is suitabler for 

user to merasurer studernts' high-lerverl thinking 

skills. 

Ther rersults of ther analysis of studernt 

lerarning scorers berforer and afterr the r 

application of ther intergraterd discoverry 

lerarning moderl of gernerric scierncer skills on ther 

chermical erquilibrium materrial can ber serern in 

Tabler 1 

Table 1. Rersults of studernts' high orderr thinking skills 

Treratmernt N Min Max Meran Std. 

Derviation 

Prerterst 32 60 84 70 6.815 

LKPD 32 68 899 78 5.730 

Postterst 32 71 92 82 5.538 

 Baserd on Tabler 1, it can ber concluderd 

that ther prerterst rersults with a minimum scorer 

of 60 and a maximum scorer of 84 haver an 

averrager scorer of 70 with a standard derviation 

of 6.815 in ther sufficiernt catergory. Ther rersults 

of studernts who took ther LKPD with the r 

lowerst scorer of 68 and a maximum scorer of 89 

had an averrager scorer of 78 with a standard 

derviation of 5.730 in ther good catergory. The r 

postterst rersults with a minimum scorer of 71 

and a maximum scorer of 92 had an averrage r 

scorer of 82 with a standard derviation of 5.538 

in ther verry good catergory. This shows that ther 

lerarning providerd is erfferctiver in improving 

studernts' underrstanding and masterry of the r 

materrial. 

Normality Test 

 To derterrminer whertherr ther data 

obtainerd is normally distributerd or not, ther 

Shapiro-Wilk terst is carrierd out 
Table 2. Rersults of ther normality terst of studernts' 

high-orderr thinking skills 

Traertmernt  Sampler Sig.Data Sig.Lerverl 

Prer-Terst 32 0.106  

    0.05 LKPD 32 0.351 

Post-Terst 32 0.599 

 Baserd on Tabler 2, therrer arer the r 

rersults of ther normality analysis terst using 

Shapiro Wilk, namerly ther prerterst valuer sig. 

0.106 > 0.05, LKPD with sig 0.351 > 0.05, 

postterst with sig 0.599 > 0.05. Erach shows 

that ther prerterst, LKPD and postterst data arer 

normally distributerd. 

Homogeneity Test 

By erxamining ther erxternt of 

derviations that occur, ther homogernerity terst 

is userd to erstimater ther dergrerer of scatterring of 

quantitativer data or ther dergrerer of 

homogernerity of data within oner data group. 

Ther homogernerity terst userd is ther Lerverne r 

terst.  
Table 3. Rersults of ther homogernerity terst of studernts' 

high-orderr thinking skills 

Treratmernt 
Lerverner 

Statistic 
df1 df2 Sig. 

Sig.Lerverl 

(α) 

LKPD 2.564 7 15 0.060 
0.05 

Post-Terst 2.085 7 15 0.110 

Baserd on Tabler 3, it can ber 

concluderd that ther significancer valuer of ther 

LKPD is 0.060 > 0.05 and ther postterst sig is 

0.110 > 0.05, which merans that ther LKPD 

and postterst data arer homogernerous.  

Hypothesis Test 

Hypothersis tersting in this study userd 

SPSS 25.0 Oner Sampler T-Terst at a 

significancer lerverl of α = 0.05, with ther 

analysis rersults as in ther tabler berlow. 
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Table 4. Rersults of the r hypothersisterst of stude rnts' 

high-orderr thinking skills 

Treratmernt t df 
Sig. (2-

tailerd) 

Meran 

Differrerncer 

Prer-Terst -4.488 31 0.000 -5.406 

LKPD 3.424 31 0.002 3.469 

Post-Terst 6.831 31 0.000 6.688 

Baserd on Tabler 4, ther rersults of ther 

statistical hypothersis tersting show that the r 

prerterst sig is 0.000 <0.05, ther LKPD sig is 

0.002 <0.05 and ther postterst sig is 0.000 

<0.05. Thus, ther averrager prerterst scorer of 70 

and LKPD 78 is lowerr than ther averrager 

postterst scorer of 82. This shows that therrer is 

a significant differrerncer bertwerern berforer and 

afterr ther implermerntation of ther discoverry 

lerarning moderl intergraterd with gernerric 

scierncer skills. Afterr conducting a oner sample r 

t-terst, it can ber concluderd that ther 

rerserarcherr's hypothersis "ther averrager scorer of 

studernts taught with ther discoverry lerarning 

moderl intergraterd with gernerric scierncer skills 

on chermical erquilibrium materrial rerachers a 

minimum of 75 is truer. 

Baserd on ther overrall rersults of ther 

study, ther prerterst perrcerntager of erach 

indicator starting from querstion numberr 1 to 

numberr 25 showerd a valuer of lerss than 70%. 

Ther prerterst was conducterd to derterrminer ther 

initial abilitiers of studernts berforer carrying 

out ther lerarning procerss, from ther prerterst 

perrcerntager valuer it is known that studernts' 

abilitiers in lerarning chermical erquilibrium are r 

still low, including correrlating ther concerpt of 

chermical erquilibrium, merasuring ther 

erquilibrium constant pricer baserd on prerssure r 

and merasuring ther dergrerer of dissociation. 

For ther averrager valuer of ther postterst 

perrcerntager of erach indicator starting from 

querstion numberr 1 to numberr 25 showerd a 

valuer of morer than 90%. Ther rersults of the r 

postterst perrcerntager indicater ther influerncer of 

ther discoverry lerarning moderl intergraterd with 

gernerric scierncer skills on lerarning chermical 

erquilibrium. 

In liner with ther rersults of rerserarch 

conducterd by (Izertbigovic ert al., 2019) using 

a statistical terst, namerly ther pairerd-sampler t-

terst with a significancer lerverl of 0.05. Ther 

rersults of ther rerserarch that has berern 

conducterd indicater that therrer is an increrase r 

in studernts' gernerric scierncer skills on colloid 

materrial afterr ther application of ther 

discoverry lerarning moderl. This is erviderncerd 

by ther analysis of gernerric scierncer skills with 

ther N-gain terst which obtainerd that 4 

indicators arer classifierd as moderrater. The r 

user of studernt-cernterrerd lerarning moderls 

appropriaterly can train studernts' gernerric 

scierncer skills 

CONCLUSION 

Baserd on ther rersults of ther rerserarch 

and discussion abover, it can ber concluderd 

that: therrer is an increraser in high-lerverl 

thinking skills of studernts taught using ther 

discoverry lerarning moderl intergraterd with 

gernerric scierncer skills on chermical 

erquilibrium materrial. This is indicaterd by ther 

averrager prerterst of 69.594 (sufficiernt) to 

81.688 (verry good). In addition, with data 

using ther oner sampler t-terst on ther postterst 

valuer with a confiderncer lerverl of 95% at a 

significancer lerverl of α = 0.05, ther postterst sig 

valuer is 0.000 <0.05, so (Ha is accerpterd) so 

it can ber concluderd that ther averrager valuer of 

studernts taught with ther discoverry lerarning 

moderl intergraterd with gernerric scierncer skills 

on chermical erquilibrium materrial rerachers a 

minimum of 75. 
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