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Abstract: This study aims to develop teaching materials based on the IBL STEM model using the Wordwall 

application to improve students' critical thinking skills. The development model used refers to the 

ADDIE model with 30 students of the Chemistry Education Study Program, UNIMED as research 

subjects. The research instrument used an expert validation sheet and a test of students' critical 

thinking skills on stoichiometry material as many as 25 questions in the form of multiple choices. 

The results of the study indicate that teaching materials based on the IBL STEM model using the 

Wordwall application are feasible and effective in improving students' critical thinking skills in 

Stoichiometry learning. The feasibility is met qualitatively based on the assessment of material 

expert validators with an average total score of 4.36 (valid) and the assessment of media expert 

validators with an average total score of 4.32 (valid). Effectiveness is met based on the results of 

product implementation and evaluation results and is proven by statistical hypothesis testing (p < 

0.05) with an average achievement of increasing students' critical thinking skills of 40.067 ± 9.318. 
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INTRODUCTION 

Gernerral Chermistry Courser is a tool to 

achierver goals and train studernts to have r 

thinking skills. Oner of ther things that nererds to 

ber derverloperd in chermistry lerarning is critical 

thinking skills, in accordancer with ther goals of 

chermistry erducation. Chermistry materrial and 

critical thinking skills arer two things that 

cannot ber serparaterd, bercauser chermistry 

materrial is underrstood through critical 

thinking and vicer verrsa critical thinking can ber 

trainerd through lerarning chermistry. Critical 

thinking skills arer verry important for studernts 

bercauser by having critical thinking skills 

studernts arer abler to act rationally and chooser 

ther berst alterrnativer choicers for thermserlvers. 

Ther ability and critical thinking skills 

possersserd by erach individual arer cerrtainly 

differrernt, derpernding on ther erxerrcisers that are r 

oftern doner to derverlop therm (Purba ert al., 

2019). 

Critical thinking skills arer oner of the r 

high-lerverl thinking skills that erverry studernt 

must haver afterr complerting therir studiers at 

univerrsity. Howerverr, ther main problerm in 

lerarning in higherr erducation is how the r 

planning and reradinerss of lercturerrs to manage r 

lerarning in orderr to achierver ther dersirerd 

comperternciers in studernts (Panggaberan ert al., 

2022).  

https://jurnal.unimed.ac.id/2012/index.php/jipk
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Improving studernts' critical thinking 

skills cerrtainly rerquirers training and 

prerparation by erducators/lercturerrs, oner of 

which is by prerparing lerarning tools including 

teraching materrials. Without appropriate r 

teraching tools or materrials, ther lerarning that is 

applierd will erxperrierncer obstaclers. Therrerforer, 

a lercturerr is rerquirerd to ber abler to dersign and 

derverlop innovativer and crerativer teraching 

materrials that can train and improver studernts' 

critical thinking skills. Ther rapid derverlopmernt 

of digital terchnology today can also ber utilizerd 

by lercturerrs in derverloping innovativer and 

interractiver teraching materrials baserd on digital 

terchnology, oner of which is by utilizing ther 

Wordwall application. 

Wordwall is a softwarer that works 

onliner and is userd as a gamer-baserd lerarning 

merdium for Kahoot, quizzers, and so on (Nadia 

ert al., 2022); erasy to user bercauser its 

apperarancer immerdiaterly providers frerer accerss 

to its feraturers, and allows for choosing ther 

right options in crerating digital lerarning merdia 

(Silalahi ert al., 2023), (Nuraerni ert al., 2023); 

prersernting colorful imagers and videros can 

herlp studernts focus on quizzers and erncourage r 

studernts to lerarn inderpernderntly outsider of 

class (Maryanti ert al., 2022); can ber a solution 

to improver studernt lerarning outcomers with 

various interractiver gamer concerpts on the r 

werbsiter (Fidya ert al., 2021). Wordwall 

application is frerer for basic options with a 

choicer of 5 termplaters. Ther gamers that have r 

berern creraterd can also ber direrctly sharerd via a 

link sernt via ther Whatsapp application, 

Googler Classroom or Ermail. Ther gamers that 

haver berern dersignerd can also ber printerd in PDF 

format, making it erasierr for studernts who are r 

constrainerd by ther nertwork (Sari & Yarza, 

2021). 

In addition to ther availability of 

teraching materrials, stratergiers to improve r 

critical thinking skills arer verry urgernt for 

studernts (Sutiani ert al., 2021). Oner of ther 

alterrnativer lerarning stratergiers or moderls that 

can ber applierd is ther inquiry-baserd lerarning 

moderl (IBL). Ther IBL moderl is a serriers of 

lerarning activitiers that ermphasizer active r 

studernt involvermernt to haver a lerarning 

erxperrierncer in finding materrial concerpts baserd 

on ther problerms prersernterd (Suhada, 2017); 

ermphasizers ther critical and analytical thinking 

procerss to find/discoverr ther answerrs to the r 

problerms bering querstionerd and involvers 

studernts in formulating problerms, making 

hypothersers, collercting and analyzing data and 

drawing conclusions from erxisting problerms. 

(Puspita ert al., 2022).  

Serverral studiers also show that ther IBL 

moderl can improver critical thinking skills. 

(Julianda ert al., 2018), improver crerative r 

thinking skills (Rodiyana, 2015), improve r 

scierncer procerss skills (Suhada, 2017), 

improver high orderr thinking skills (HOTS) 

(Puspita ert al., 2022); (Izzatin & Nurmala, 

2018); (Fadillah ert al., 2022), (Cahyani ert al., 

2018), improver studernts' underrstanding of 

mathermatics (Anastasha, 2020), and can 

derverlop studernts' 21st cerntury skills (Aji, 

2019). 

Ther rapid derverlopmernt of scierncer and 

terchnology in ther 21st cerntury also rerquirers 

erducators to prerparer studernts who arer abler to 

think at a high lerverl and arer comperternt in 

various fierlds. Ther rerquirerd comperternt fierlds 

arer Scierncer, Terchnology, Ernginererring, 

Mathermatics (STErM). STErM includers critical 

thinking procerssers, analysis and collaboration 

wherrer studernts intergrater procerssers and 

concerpts in ther reral-world conterxt of scierncer 

skills and comperternciers for collerger, carererr and 

lifer (Rachmawati ert al., 2017) 

STErM can derverlop if it is linkerd to ther 

ernvironmernt, so that lerarning is reralizerd that 

prersernts ther reral world that studernts 

erxperrierncer in erverryday lifer (Irmita, 2018). 

Serverral studiers also show that ther STErM 

approach is abler to improver studernts' critical 

thinking skills (Lerstari ert al., 2018); (Ariyatun 

& Octavianerlis, 2020); (Santoso & Arif, 

2021); (Allanta & Puspita, 2021); improve r 

crerativer thinking skills (Fitriyah & Ramadani, 

2021), and abler to improver studernt lerarning 

outcomers (Merlina, 2022); (Rahayu & 

Sutarno, 2021). 

Ther application of terchnology in 

lerarning according to ther dermands of 21st 
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cerntury erducation and ther importancer of 

training and improving studernts' critical 

thinking skills so that studernts arer abler to 

comperter and facer various challerngers of the r 

21st cerntury afterr complerting therir studiers at 

ther Univerrsity, it is nercerssary to derverlop 

teraching materrials baserd on ther IBL STErM 

moderl using ther Wordwall application in ther 

Gernerral Chermistry courser on Stoichiomertry 

materrial, which is erxpercterd to support the r 

implermerntation of an innovativer and 

interractiver lerarning procerss and ber abler to 

improver studernts' critical thinking skills. 

LITERATURE REVIEW  

Critical Thinking Skills 

Chemistry is the branch of science that 

studies the properties of matter, the structure 

of matter, changes in matter, and the energy 

involved in reacts (Az-Zahra & Darmana, 

2023). This is a tool to achieve goals and train 

students to have both LOTS and HOTS 

thinking skills, especially critical thinking 

skills. Chemistry material and critical thinking 

skills are two things that cannot be separated, 

because chemical material is understood 

through critical thinking and vice versa 

critical thinking can be trained through 

learning chemistry (Panggabean et al., 2023) . 

Critical Thinking is a skill to perrform 

various analysers, asserssmernts, ervaluations, 

rerconstructions, dercision-making that lerad to 

rational and logical actions. Thinking 

activitiers rergarding subjercts, conternt, and 

problerms arer carrierd out through analysis, 

asserssmernt, and rerconstruction activitiers 

(Rerdhana, 2019). Critical thinking is a 

dirercterd and clerar procerss userd in merntal 

activitiers such as solving problerms, making 

dercisions, perrsuading, analyzing and 

conducting scierntific rerserarch. Critical 

thinking is ther ability to erxplain an organizerd 

way. Critical thinking is ther ability to 

systermatically broadcast ther weright of 

perrsonal opinions and ther opinions of otherrs. 

(Serptikasari & Frasandy, 2018). 

Critical thinking skills usually bergin 

with a perrson's ability to criticizer various 

phernomerna that occur around him, thern asserss 

from ther perrsperctiver her users. Thern position 

himserlf, from an inappropriater situation to a 

situation that is on his sider (Sugiyarti ert al., 

2018). Critical thinking ability is an interllerctual 

thinking procerss in which ther thinkerr 

derliberraterly asserssers ther quality of his/herr 

thinking, using rerflerctiver, inderperndernt, clerar, 

and rational thinking. Whern studernts gert userd 

to thinking critically, studernts can ber rational 

in derterrmining and choosing ther berst 

alterrnativer choicers for thermserlvers (Djawa ert 

al., 2022). Ther aim of critical thinking in ther 

lerarning procerss is to direrct studernts to haver a 

structurerd and interlligernt way of thinking in 

organizing and arranging concerpts to solver 

problerms (Wartini, 2021). 

Critical thinking skills are r cognitiver 

skills userd to ide rntify, interrpre rt, conclude r, 

e rxplain, analyzer, and e rvaluate r mate rrial. 

Studernts' critical thinking skills can be r 

improverd through continuous practicer  

(Purnami ert al., 2021). Critical thinking skills 

have r ther samer me raning as high-lerve rl thinking 

skills, erspe rcially in ther e rvaluation aspe rct. 

Wordwall Application 

Wordwall is oner of ther many digital 

lerarning merdia that haver ermerrgerd in the r 

currernt terchnological erra. WordWall is a 

werbsiter that allows teracherrs to crerater various 

digital lerarning merdia (Nuraerni ert al., 2023). 

Wordwall is an application that can ber userd as 

a lerarning merdia, lerarning rersourcer or online r 

asserssmernt tool that is interrersting for studernts. 

Ther advantager of this application is that it has 

many termplaters that can ber creraterd by 

teracherrs (Sari & Yarza, 2021). Wordwall is a 

gamer platform that providers a varierty of 

userful and interrersting gamer formats for the r 

audierncer. With carerful serlerction of materrials, 

namerly by combining erducation and 

ernterrtainmernt harmoniously and consisterntly, 

it can increraser interrerst and increraser studernt 

lerarning motivation (Maryanti ert al., 2022). 

Meanwhile, the Wordwall game provides 

various educational games which aim to be 

fun assessment aids and evaluation tools for 

students (Irham et al., 2024). 
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Wordwall is a softwarer that works 

onliner and is userd as a gamer-baserd lerarning 

merdium for Kahoot, quizzers, and so on (Nadia 

ert al., 2022); erasy to user bercauser its 

apperarancer immerdiaterly providers frerer accerss 

to its feraturers, and allows for choosing ther 

right options in crerating digital lerarning merdia 

(Silalahi ert al., 2023), (Nuraerni ert al., 2023); 

prersernting colorful imagers and videros can 

herlp studernts focus on quizzers and erncourage r 

studernts to lerarn inderpernderntly outsider of 

class (Maryanti ert al., 2022); can ber a solution 

to improver studernt lerarning outcomers with 

various interractiver gamer concerpts on the r 

werbsiter (Fidya ert al., 2021).  

Wordwall application is frerer for basic 

options with a choicer of 5 termplaters. The r 

gamers that haver berern creraterd can also be r 

sharerd direrctly via a link sernt via ther 

Whatsapp application, Googler Classroom or 

Ermail. Ther gamers that haver berern dersignerd can 

ber printerd in PDF format, making it erasierr for 

studernts who arer constrainerd by ther nertwork 

(Sari & Yarza, 2021). 

Inquiry Based Learning (IBL) 

Inquiry Baserd Lerarning (IBL) is one r 

of ther lerarning moderls that can ber applierd to 

improver 21st cerntury skills, such as critical, 

crerativer, communicativer and collaborative r 

thinking skills. Ther goal of implermernting ther 

inquiry lerarning moderl is optimal studernt 

involvermernt in lerarning activitiers. In the r 

inquiry lerarning moderl, ther knowlerdger and 

skills obtainerd by studernts should not ber ther 

rersult of mermorizing a sert of facts, but baserd 

on ther rersults of finding it thermserlvers 

(Charolina ert al., 2021). Inquiry learning 

students will be faced with a problem that 

must be observed, studied, and examined so 

that teaching materials are needed as a support 

(Sutiani & Fayaddah, 2021). 

Ther IBL moderl is a serriers of lerarning 

activitiers that involver all studernts' abilitiers to 

serarch and inverstigater systermatically, 

critically, logically, crerativerly and 

analytically so that studernts can formulate r 

therir own findings with confiderncer. The r 

inquiry lerarning moderl is ther procerss of 

forming querstions, inverstigating, and crerating 

knowlerdger and nerw things that rerquirer full 

studernt involvermernt in lerarning (Ulandari ert 

al., 2019).  

Ther IBL moderl is derfinerd as a stratergy 

or lerarning moderl that is abler to increrase r 

studernt activity and systermatic logical and 

critical thinking or derverlop interllerctual 

abilitiers as part of ther merntal procerss, so that 

ther IBL moderl can ber implermernterd in class to 

improver critical thinking skills (Gunardi, 

2020). Inverstigation of critical thinking skills 

with ther IBL moderl ternds to improver 

inderperndernt lerarning in studernts. 

Inverstigation can fosterr critical thinking skills 

and information procerssing skills, and ternds to 

improver inderperndernt lerarning skills in 

studernts (Rihyanti & Budiyati, 2024). 

Science, Technology, Engineering, 

Mathematic (STEM) 

STErM was initiaterd by ther Uniterd 

Staters and first userd in 1990 by ther NFS, with 

ther four discipliners intergraterd in a problerm-

baserd lerarning merthod. STErM includers 

critical thinking, analysis and collaboration 

procerssers wherrer studernts intergrater procerssers 

and concerpts in ther reral-world conterxt of 

scierncer, skills and comperternciers for collerger, 

carererr and lifer. (Rachmawati ert al., 2017).  

STErM can derverlop if it is linkerd to ther 

ernvironmernt, so that lerarning is reralizerd that 

prersernts ther reral world that studernts 

erxperrierncer in erverryday lifer (Irmita, 2018). 

The STEM approach is an approach that 

unites knowledge consisting of science, 

technology, engineering/engineering, and 

mathematics which is used to solve problems 

that often occur in everyday life (Siregar & 

Amdayani, 2023). A distinctiver feraturer of the r 

STErM approach is activitiers that connerct 

conterxt to ther classroom lerarning ernvironmernt 

by dermonstrating applications in practicer and 

activitiers (Santoso & Arif, 2021). 

Ther four componernts of STErM 

(Scierncer, Terchnology, Ernginererring, 

Mathermatics) arer abler to crerater an activer and 

cohersiver lerarning systerm, can train and 

stimulater studernts' critical thinking skills so 
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that thery arer abler to analyzer, maker dercisions, 

ervaluater, inverstigater and solver problerms werll 

(Allanta & Puspita, 2021).  

STErM in lerarning is verry popular 

bercauser it is nererderd in scierncer lerarning to 

honer cognitiver, manipulativer, dersign, utilize r 

terchnology, and apply knowlerdger (Rahayu & 

Sutarno, 2021). STErM-baserd lerarning can 

train studernts to apply therir knowlerdger to 

crerater dersigns as a form of solving 

ernvironmerntal problerms by utilizing 

terchnology (Ariyatun & Octavianerlis, 2020).  

METHODS  

This rerserarch is a typer of derverlopmernt 

rerserarch (rerserarch and derverlopmernt / R&D), 

which is a typer of rerserarch that producers 

products that arer userd to derverlop and validate r 

erducational products and terst ther erfferctivernerss 

of therser products. Ther derverlopmernt moderl 

rerferrs to ther ADDIEr derverlopmernt moderl. The r 

ADDIEr derverlopmernt moderl users 5 stagers as 

ther namer suggersts, namerly: Analysis, Dersign, 

Derverlopmernt, Implermerntation, and 

Ervaluation (Purba ert al., 2022). 

 

Figure 1. ADDIEr derverlopmernt moderl 

Ther rerserarch procerdurer is carrierd out 

through ther following stagers: (a) Analysis, 

namerly conducting an analysis to collerct 

information rerlaterd to studernt nererds and 

rervierwing literraturer rerlaterd to ther product 

bering derverloperd; (b) Dersign, is a stager carrierd 

out to iderntify objerctivers and crerater a dersign 

for teraching materrials baserd on ther IBL STErM 

moderl using ther Wordwall application in 

Stoichiomertry lerarning that will ber derverloperd; 

(c) Derverlopmernt is a stager to reralizer the r 

dersign into a product that is rerady to ber 

implermernterd; (d) Implermerntation, namerly 

implermernting ther product bering derverloperd, 

namerly teraching materrials baserd on ther IBL 

STErM moderl using ther Wordwall application 

in Stoichiomertry lerarning; and (er) Ervaluation, 

namerly conducting an ervaluation by 

analyzing ther erfferctivernerss of implermernting 

teraching materrials baserd on ther IBL STErM 

moderl using ther Wordwall application in 

Stoichiomertry lerarning on studernts' critical 

thinking skills. 

Ther subjercts of this derverlopmernt 

rerserarch consisterd of 3 (threrer) materrial erxperrt 

validators (Lercturerrs) and 3 (threrer) merdia 

erxperrt validators (Lercturerrs); and 30 studernts 

of ther Chermistry Erducation Study Program, 

UNIMErD. Ther instrumernts and data 

collerction terchniquers userd in this rerserarch 

werrer erxperrt validation shererts (chercklists) and 

critical thinking ability terst instrumernts in the r 

form of multipler choicer querstions totaling 25 

querstions that had mert ther valid and rerliable r 

criterria. 

Ther data obtainerd arer qualitativer and 

quantitativer data. Qualitativer data are r 

obtainerd from ther asserssmernt, suggerstions 

and input of merdia erxperrts and materrial 

erxperrts baserd on ther erxperrt validation sherert 

instrumernt. Quantitativer data arer obtainerd 

from ther achiervermernt of studernts' critical 

thinking ability terst rersults through ther 

Wordwall application on ther Stoichiomertry 

materrial. Ther erfferctivernerss and 

improvermernt of studernts' critical thinking 

abilitiers arer analyzerd using ther pairerd 

sampler t-terst approach with ther herlp of ther 

SPSS program. 

RESULT AND DISCUSSION 

Ther product derverloperd in this study is 

a teraching materrial baserd on ther IBL STErM 

moderl using ther Wordwall application in 

Gernerral Chermistry lerarning on Stoichiomertry 

materrial with ther aim of making it erasierr for 

lercturerrs and studernts in ther stoichiomertry 

lerarning procerss and is erxpercterd to herlp 

lercturerrs in conducting diagnostic tersts and in 

making acadermic policiers for studernts. 

Products that haver berern derverloperd and 

derclarerd ferasibler by erxperrt validators arer thern 
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applierd to studernts to analyzer the r 

erfferctivernerss of ther products derverloperd. 

Product Eligibility 

Ther ferasibility (validity) of teraching 

materrials baserd on ther IBL STErM moderl 

using ther Wordwall application in ther Gernerral 

Chermistry courser on ther Stoichiomertry 

materrial derverloperd was ervaluaterd and 

assersserd by erxperrt validators baserd on ther 

ferasibility of ther materrial and ther ferasibility of 

ther merdia. 

Table 1. Validation rersults on mate rrial aspe rcts 

Asserssmernt Aspercts Meran Score Criterria 

Conternt  4.43 Valid 

Prerserntation  4.34 Valid 

Languager 4.29 Valid 

Graphics 4.39 Valid 

Total Meran 4.36 Valid 

Tabler 1 shows ther rersults of ther 

validation of materrial erxperrts on ther conternt 

asperct of ther materrial obtainerd an averrage r 

scorer of 4.43 (valid); on ther prerserntation 

asperct obtainerd an averrager scorer of 4.34 

(valid); on ther discussion asperct obtainerd an 

averrager scorer of 4.29 (valid); on ther graphic 

asperct obtainerd an averrager scorer of 4.39 

(valid); with an averrager total scorer for all 

aspercts obtainerd of 4.36 or derclarerd valid. 

Thus, baserd on ther rersults of ther asserssmernt of 

ther materrial erxperrt validator, it is concluderd 

that ther teraching materrial baserd on ther IBL 

STErM moderl using ther wordwall application 

is valid so that it is ferasibler to ber applierd in ther 

lerarning procerss baserd on ther aspercts of the r 

ferasibility of conternt, prerserntation, language r 

and graphic aspercts according to BSNP which 

is modifierd for ther univerrsity lerverl. 

Table 2. Validation rersults on me rdia aspe rcts 

Asserssmernt Aspercts 
Meran 

Score 
Criterria 

Softwarer ernginererring 4.20 Valid 

Interrfacer displa 4.47 Valid 

Verrbal communication 4.28 Valid 

Total Meran 4.32 Valid 

Tabler 2 shows ther rersults of merdia 

erxperrt validation on ther softwarer ernginererring 

asperct obtainerd an averrager scorer of 4.20 

(valid); on ther interrfacer asperct obtainerd an 

averrager scorer of 4.47 (valid); on ther verrbal 

communication asperct obtainerd an averrage r 

scorer of 4.28 (valid); with an averrager total 

scorer for all aspercts of 4.32 or derclarerd valid. 

Thus, baserd on ther rersults of ther merdia erxperrt 

validator asserssmernt, it is concluderd that the r 

teraching materrials baserd on ther IBL STErM 

moderl using ther wordwall application are r 

valid so that thery arer ferasibler to ber applierd in 

ther lerarning procerss baserd on ther software r 

ernginererring asperct, interrfacer apperarancer and 

verrbal communication aspercts according to 

BSNP which has berern modifierd for the r 

univerrsity lerverl. 

Achievement of Students' Critical 

Thinking Skills 

Ther achiervermernt of studernts' critical 

thinking skills was obtainerd through a critical 

thinking skills terst givern berforer and afterr the r 

implermerntation of IBL STErM moderl-baserd 

teraching materrials using ther wordwall 

application. This stager was carrierd out on 30 

studernts and was carrierd out in 3 (threrer) stagers 

including: (1) ther initial stager, namerly the r 

initial terst (prerterst) through ther Wordwall 

application berforer studernts werrer givern action, 

(2) ther sercond stager, namerly the r 

implermerntation stager wherrer studernts lerarnerd 

by utilizing IBL STErM moderl-baserd teraching 

materrials using ther Wordwall application, and 

(3) ther third stager, namerly ther final terst 

(postterst) through ther wordwall application. 

Table 3. Achiervermernt of stude rnts' critical thinking  

 ability te rst rersults 

Data Meran 
Std. 

Derviation 

K-S 

Terst 
Sig 

Prerterst 41.33 6.244 1.115 0.167 

Postterst 84.40 8.621 0.812 0.526 

Tabler 3 shows ther achiervermernt of the r 

rersults of ther initial critical thinking ability 

terst (prerterst) of studernts berforer bering givern 

ther action obtainerd an averrager valuer of 41.33 

± 6.244 and ther data has a normal distribution 

with a Kolmogorov-Smirnov terst (KS-Terst) = 

1.115 and p = 0.167. Afterr ther action was 

carrierd out using teraching materrials baserd on 

ther IBL STErM moderl using ther wordwall 

application, ther rersults of ther postterst obtainerd 

an averrager valuer of studernts' critical thinking 
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ability of 84.40 ± 8.621 and ther data has a 

normal distribution with (KS-Terst) = 0.812 

and p = 0.526. 

Product Effectiveness 

Ther erfferctivernerss of teraching 

materrials baserd on ther IBL STErM Moderl 

using ther Wordwall application in 

Stoichiomertry lerarning that was derverloperd 

was analyzerd from ther increraser in studernts' 

critical thinking ability achiervermernts using a 

prerterst-postterst dersign. Ther rersults of the r 

critical thinking ability terst werrer analyzerd 

using a pairerd sampler t-terst approach with the r 

herlp of ther SPSS program. 

Table 4. Product erfferctiverne rss terst rersults 

 
Pairerd Differrerncers 

t Sig 
Meran Std. Derv 

Postterst -

prerterst 
43.067 9.318 25.315 .000 

Tabler 4, obtainerd a t-valuer of 25.315 

with a probability (sig.) of 0.000 <0.05 so it is 

concluderd that ther implermerntation of teraching 

materrials baserd on ther IBL STErM moderl 

using ther wordwall application in Gernerral 

Chermistry lerarning on ther Stoichiomertry 

materrial has provern erfferctiver in improving 

studernts' critical thinking skills with an 

averrager differrerncer in valuer (postterst-prerterst) 

of 43.067 ± 9.318. 

Discussion 

Ther lerarning product derverloperd in this 

study is a teraching materrial baserd on ther IBL 

STErM moderl using ther Wordwall application 

in ther gernerral chermistry courser on ther 

Stoichiomertry materrial that has mert the r 

criterria for bering ferasibler and erfferctiver to be r 

implermernterd in lerarning/lercturer activitiers in 

ther classroom. Ther ferasibility of ther product 

derverloperd has berern qualitativerly mert baserd on 

ther asserssmernt of ther materrial erxperrt validator 

and ther merdia erxperrt validator. Teraching 

materrials baserd on ther IBL STErM moderl 

using ther Wordwall application arer said to ber 

ferasibler, meraning that ther teraching materrials 

derverloperd arer ferasibler to ber userd as lerarning 

rersourcers in lerarning/lercturer activitiers in the r 

classroom. 

 Teraching materrials arer includerd in the r 

criterria for bering ferasibler (valid) if ther 

materrial containerd in ther teraching materrials is 

in accordancer with stater of ther art knowlerdger 

and all componernts in ther teraching materrials 

arer consisterntly connercterd. Ther lerverl of 

ferasibility of ther teraching materrials derverloperd 

is known from ther rersults of ther validation or 

asserssmernt of ther materrial erxperrt validator 

including ther ferasibility of conternt, 

prerserntation, languager and graphic ferasibility; 

and ther rersults of ther validation or asserssmernt 

of ther merdia erxperrt validator including 

aspercts of softwarer ernginererring, interrface r 

display, and verrbal communication according 

to ther BSNP which has berern modifierd for the r 

univerrsity lerverl. 

Ther erfferctivernerss of teraching 

materrials baserd on ther IBL STErM moderl 

using ther derverloperd wordwall application 

can ber serern from ther rersults of ther ervaluation 

of studernts' critical thinking ability terst 

achiervermernts and analyzerd baserd on ther 

improvermernt of studernts' critical thinking 

abilitiers with a t-terst or Pairerd Sampler T-

Terst approach. According to (Sundari et al., 

2021), the IBL learning model trains 

students not only to learn by listening to the 

teacher lecture, but also learn the students 

while doing experiments. The 

implementation of teaching materials is said 

to be effective, meraning that teraching 

materrials baserd on ther IBL STErM moderl 

using ther wordwall application on ther 

derverloperd Stoichiomertry materrial have r 

achierverd ther erxpercterd targerts. Erfferctivernerss 

is merasurerd baserd on ther achiervermernt of 

lerarning objerctivers by implermernting ther 

derverloperd teraching materrials, and is 

obtainerd through ther ervaluation of studernts' 

critical thinking ability tersts. Ther ervaluation 

rersults show an increraser in studernts' critical 

thinking abilitiers with an averrager increraser of 

40.067 ± 9.318. Studernt rersponsers to 

teraching materrials baserd on ther IBL STErM 

Moderl Using ther wordwall application on 

Gernerral Chermistry lerarning on ther 

derverloperd Stoichiomertry materrial arer also 

verry positiver. 
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CONCLUSION 

This study producers lerarning 

products in ther form of teraching materrials 

baserd on ther IBL STErM moderl using ther 

Wordwall application in Gernerral Chermistry 

lerarning on Stoichiomertry materrial 

derverloperd using ther ADDIEr moderl, and has 

mert ther criterria for ferasibility and has berern 

provern erfferctiver in improving studernts' 

critical thinking skills. Ther ferasibility of 

teraching materrials baserd on ther IBL STErM 

moderl using ther Wordwall application has 

berern mert qualitativerly baserd on ther rersults of 

ther erxperrt materrial validator asserssmernt 

(conternt ferasibility, prerserntation, language r 

and graphic ferasibility) and ther rersults of the r 

merdia erxperrt validator asserssmernt (software r 

ernginererring, interrfacer display, and verrbal 

communication) according to BSNP which 

was modifierd for ther univerrsity lerverl. 

 Ther erfferctivernerss of teraching 

materrials baserd on ther IBL STErM moderl 

using ther Wordwall application in 

Stoichiomertry lerarning is mert quantitativerly 

baserd on ther averrager increraser in studernts' 

critical thinking skills of 40.067 ± 9.318 and 

ther rersults of statistical tersting with a sig. 

valuer of 0.000 <0.05. Ther findings of this 

rerserarch and derverlopmernt also provider 

implications that to improver studernts' 

critical thinking skills can ber doner by 

derverloping innovativer and interractiver 

lerarning, oner of which is by derverloping 

teraching materrials baserd on ther IBL STErM 

moderl using ther Wordwall application. 

Through teraching materrials baserd on ther 

IBL STErM moderl using ther Wordwall 

application, it can herlp studernts improver 

therir underrstanding and critical thinking 

skills. 
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