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Students’ mathematical problem-solving ability and learning independence in 
Integrated Islamic Junior High Schools (SMP IT) still need to be improved. In 
addition, the implementation of ADLX Introflex-based learning has not been 
fully supported by interactive learning media. This study aimed to develop 
learning media based on ADLX Introflex assisted by GeoGebra for the topic of 
triangle and quadrilateral congruence and to describe its quality in terms of 
validity, practicality, and effectiveness. This research employed the Research 
and Development (R&D) method using the ADDIE model, consisting of Analyze, 
Design, Develop, Implement, and Evaluate stages. A small-scale trial was 
conducted at SMPIT Iqro Nogosari, Boyolali, while a large-scale trial was 
conducted at SMPIT Nur Hidayah Surakarta, involving eighth-grade students. 
Data were collected through interviews, observations, questionnaires, 
mathematical problem-solving tests, and learning independence 
questionnaires. Data were analyzed descriptively and quantitatively to 
determine the validity and practicality of the media, while its effectiveness was 
analyzed using a normality test and the Wilcoxon Signed Rank Test on pretest 
and posttest results. The results showed that the media obtained mean scores 
of 4.79 from material experts and 4.82 from media experts, both categorized as 
highly valid. Teacher and student responses indicated that the media was highly 
practical. Statistical analysis also showed significant improvements in students’ 
mathematical problem-solving ability and learning independence. Therefore, 
the developed media is valid, practical, and effective for mathematics learning. 
 
Keywords: ADLX Introflex, GeoGebra, learning media development, learning 
independence, mathematical problem solving. 

1. Introduction 
 

Mathematics is an important subject in school education for developing students’ thinking and 

problem-solving skills (Ding et al., 2024). Mathematical problem-solving ability is an essential 

https://ejournal.uki.ac.id/index.php/edumatsains
https://doi.org/10.33541/edumatsains.v11i2.8713
https://doi.org/10.33541/edumatsains.v11i2.8713
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competency because it involves understanding situations, determining strategies, carrying out 

solutions, and evaluating results (Polya, 1973). The National Council of Teachers of Mathematics 

(NCTM, 2000) also places problem solving as one of the main process standards in mathematics 

education. Therefore, mathematics learning needs to provide experiences that allow students not 

me
i

re
i

ly to re
i

ce
i

ive
i

 solution proce
i

dure
i

s but also to e
i

ngage
i

 active
i

ly in thinking, e
i

xploring, and 

de
i

ve
i

loping solution strate
i

gie
i

s. 

Mathe
i

matical proble
i

m-solving ability is also re
i

late
i

d to stude
i

nts’ le
i

arning inde
i

pe
i

nde
i

nce
i

. In solving 

proble
i

ms, stude
i

nts ne
i

e
i

d to re
i

gulate
i

 the
i

ir le
i

arning proce
i

sse
i

s, de
i

te
i

rmine
i

 the
i

 ste
i

ps to be
i

 take
i

n, 

monitor the
i

 solution proce
i

ss, and re
i

fle
i

ct on the
i

 re
i

sults obtaine
i

d (Zulfah e
i

t al., 2025). Zimme
i

rman 

(2000) e
i

xplains that le
i

arning inde
i

pe
i

nde
i

nce
i

 is associate
i

d with stude
i

nts’ ability to re
i

gulate
i

 the
i

ir 

thoughts, fe
i

e
i

lings, and actions to achie
i

ve
i

 le
i

arning goals. Le
i

arning that provide
i

s opportunitie
i

s for 

stude
i

nts to e
i

xplore
i

, make
i

 de
i

cisions, and re
i

fle
i

ct has the
i

 pote
i

ntial to support the
i

 de
i

ve
i

lopme
i

nt of 

both proble
i

m-solving ability and le
i

arning inde
i

pe
i

nde
i

nce
i

 (Knowle
i

s, 1975). 

Rifai et al. (2025) investigated the implementation of an open-ended approach to improve 

vocational high school students’ learning independence in mathematics. Their findings showed that 

the open-ended approach resulted in greater improvement in learning independence than the 

conventional approach. This study highlights the importance of providing students with 

opportunities to explore multiple solution strategies and take greater responsibility for their 

learning. Nevertheless, it did not specifically examine the integration of GeoGebra-based 

interactive media with the ADLX Introflex framework or its combined contribution to 

mathematical problem-solving skills and learning independence. 

Preliminary observations at SMP Islam Terpadu Iqro Nogosari, Boyolali, indicated that some 

students experienced difficulties in solving mathematical problems that required reasoning. These 

difficulties included determining appropriate solution strategies and explaining the reasoning 

behind their answers. Some students also tended to rely on teachers’ explanations and had limited 

opportunities to explore mathematical concepts independently. These conditions highlight the need 

for learning media that support both mathematical problem-solving skills and learning 

independence. 

The
i

se
i

 conditions indicate
i

 the
i

 ne
i

e
i

d to incre
i

ase
i

 stude
i

nts’ involve
i

me
i

nt in the
i

 le
i

arning proce
i

ss. One
i

 

approach that is consiste
i

nt with the
i

se
i

 characte
i

ristics is Active
i

 De
i

e
i

p Le
i

arne
i

r e
i

Xpe
i

rie
i

nce
i

 (ADLX) 

Introfle
i

x, which consists of individualization, inte
i

raction, obse
i

rvation, and re
i

fle
i

ction. ADLX 

Introfle
i

x e
i

mphasize
i

s le
i

arning e
i

xpe
i

rie
i

nce
i

s through individualization, inte
i

raction, obse
i

rvation, and 

re
i

fle
i

ction inte
i

grate
i

d with the
i

 principle
i

s of Sajikan, Inte
i

rnalisasikan, and Te
i

rapkan (JSIT Indone
i

sia, 

2023; Diyanah e
i

t al., 2024). The
i

se
i

 characte
i

ristics provide
i

 opportunitie
i

s for stude
i

nts to e
i

ngage
i

 in 

active
i

 and de
i

e
i

p le
i

arning e
i

xpe
i

rie
i

nce
i

s (Bahgat, 2018). 

The
i

 imple
i

me
i

ntation of stude
i

nt-orie
i

nte
i

d le
i

arning re
i

quire
i

s appropriate
i

 le
i

arning me
i

dia to support the
i

 

le
i

arning proce
i

ss (Smaldino e
i

t al., 2012). The
i

 use
i

 of digital te
i

chnology can be
i

 an alte
i

rnative
i

 to 

addre
i

ss this ne
i

e
i

d. In mathe
i

matics e
i

ducation, te
i

chnology can he
i

lp pre
i

se
i

nt abstract conce
i

pts through 

visual re
i

pre
i

se
i

ntations and inte
i

ractive
i

 activitie
i

s (Hadi & Faradillah, 2022). One
i

 me
i

dium with the
i

se
i

 

characte
i

ristics is Ge
i

oGe
i

bra. Ge
i

oGe
i

bra allows stude
i

nts to manipulate
i

 ge
i

ome
i

tric obje
i

cts, obse
i

rve
i

 

change
i

s dynamically, te
i

st conje
i

cture
i

s, and e
i

xplore
i

 re
i

lationships among obje
i

cts (Juandi e
i

t al., 2021; 
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Trie
i

t & Loc, 2024; Gurmu e
i

t al., 2024). The
i

se
i

 characte
i

ristics are
i

 consiste
i

nt with le
i

arning that 

positions stude
i

nts as active
i

 participants and provide
i

s opportunitie
i

s for e
i

xploration and re
i

fle
i

ction. 

Astuti et al. (2025) developed a GeoGebra-assisted electronic worksheet using a problem-based 

learning approach to improve junior high school students’ numeracy literacy and learning 

activeness. Their findings indicated that the developed worksheet met the criteria for validity, 

practicality, and effectiveness. This study demonstrates the potential of integrating GeoGebra into 

digital mathematics learning materials to support students’ active engagement and mathematical 

learning outcomes. However, the study focused on numeracy literacy and learning activeness rather 

than mathematical problem-solving skills and learning independence within an ADLX Introflex 

framework. 

Triangle
i

 and quadrilate
i

ral congrue
i

nce
i

 is a ge
i

ome
i

try topic that is re
i

le
i

vant to the
i

 use
i

 of Ge
i

oGe
i

bra. 

Unde
i

rstanding congrue
i

nce
i

 re
i

quire
i

s not only the
i

 ability to re
i

call congrue
i

nce
i

 crite
i

ria but also the
i

 

ability to visualize
i

 re
i

lationships among ge
i

ome
i

tric figure
i

s and ide
i

ntify corre
i

sponding side
i

s and 

angle
i

s. Putri e
i

t al. (2019) re
i

porte
i

d the
i

 use
i

 of Ge
i

oGe
i

bra in te
i

aching triangle
i

 congrue
i

nce
i

 to e
i

ighth-

grade
i

 stude
i

nts through le
i

arning activitie
i

s de
i

signe
i

d to e
i

xplore
i

 diffe
i

re
i

nt case
i

s of congrue
i

nce
i

. 

Ge
i

oGe
i

bra provide
i

s le
i

arning e
i

xpe
i

rie
i

nce
i

s through movable
i

 and manipulable
i

 ge
i

ome
i

tric obje
i

cts, 

allowing stude
i

nts to dire
i

ctly obse
i

rve
i

 re
i

lationships among ge
i

ome
i

tric e
i

le
i

me
i

nts. 

Se
i

ve
i

ral studie
i

s have
i

 de
i

monstrate
i

d the
i

 pote
i

ntial of ADLX Introfle
i

x to support active
i

 and re
i

fle
i

ctive
i

 

le
i

arning (Konte
i

sa e
i

t al., 2023; Diyanah e
i

t al., 2024; Nurge
i

nti & Wahyudi, 2025). Me
i

anwhile
i

, 

studie
i

s on Ge
i

oGe
i

bra have
i

 shown that the
i

 software
i

 can support mathe
i

matics le
i

arning through 

dynamic visualization and manipulation of obje
i

cts (Juandi e
i

t al., 2021; Trie
i

t & Loc, 2024; Gurmu 

e
i

t al., 2024). Howe
i

ve
i

r, studie
i

s inte
i

grating the
i

 characte
i

ristics of ADLX Introfle
i

x with Ge
i

oGe
i

bra in 

mathe
i

matics le
i

arning, particularly to facilitate
i

 stude
i

nts’ mathe
i

matical proble
i

m-solving ability and 

le
i

arning inde
i

pe
i

nde
i

nce
i

 in the
i

 conte
i

xt of Inte
i

grate
i

d Islamic Schools, re
i

main limite
i

d. This gap 

provide
i

s an opportunity to de
i

ve
i

lop le
i

arning me
i

dia that not only utilize
i

 te
i

chnology to visualize
i

 

mathe
i

matical conce
i

pts but are
i

 also de
i

libe
i

rate
i

ly de
i

signe
i

d around individualization, inte
i

raction, 

obse
i

rvation, and re
i

fle
i

ction as compone
i

nts of stude
i

nts’ le
i

arning e
i

xpe
i

rie
i

nce
i

s. 

This study de
i

ve
i

lope
i

d mathe
i

matics le
i

arning me
i

dia base
i

d on ADLX Introfle
i

x assiste
i

d by Ge
i

oGe
i

bra 

for te
i

aching triangle
i

 and quadrilate
i

ral congrue
i

nce
i

 to e
i

ighth-grade
i

 stude
i

nts at an Inte
i

grate
i

d Islamic 

Junior High School. The
i

 nove
i

lty of this study lie
i

s in inte
i

grating the
i

 characte
i

ristics of ADLX 

Introfle
i

x into digital le
i

arning me
i

dia assiste
i

d by Ge
i

oGe
i

bra, so that ge
i

ome
i

tric e
i

xploration activitie
i

s 

are
i

 not conducte
i

d inde
i

pe
i

nde
i

ntly but are
i

 dire
i

cte
i

d toward active
i

, de
i

e
i

p, inte
i

ractive
i

, and re
i

fle
i

ctive
i

 

le
i

arning e
i

xpe
i

rie
i

nce
i

s. The
i

 de
i

ve
i

lope
i

d me
i

dia is also orie
i

nte
i

d toward supporting stude
i

nts’ 

mathe
i

matical proble
i

m-solving ability and le
i

arning inde
i

pe
i

nde
i

nce
i

. 

Although previous studies have demonstrated the potential of GeoGebra-based learning materials 

to support mathematics learning and the effectiveness of innovative learning approaches in 

promoting learning independence, further research is needed to integrate these aspects within a 

coherent instructional framework. The present study addresses this gap by developing GeoGebra-

assisted mathematics learning media based on ADLX Introflex for triangle and quadrilateral 

congruence. Its distinctive contribution lies in translating the four Introflex components—

Individualization, Interaction, Observation, and Reflection—into concrete learning activities 
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designed to support both mathematical problem-solving skills and learning independence among 

eighth-grade students in Islamic integrated junior high schools. 

This de
i

ve
i

lopme
i

nt study aime
i

d to produce
i

 ADLX Introfle
i

x-base
i

d mathe
i

matics le
i

arning me
i

dia 

assiste
i

d by Ge
i

oGe
i

bra that me
i

e
i

ts the
i

 crite
i

ria of validity, practicality, and e
i

ffe
i

ctive
i

ne
i

ss and is 

orie
i

nte
i

d toward stude
i

nts’ mathe
i

matical proble
i

m-solving ability and le
i

arning inde
i

pe
i

nde
i

nce
i

 in 

triangle
i

 and quadrilate
i

ral congrue
i

nce
i

. 

 

2. Methods 
 

This study e
i

mploye
i

d a re
i

se
i

arch and de
i

ve
i

lopme
i

nt (R&D) de
i

sign aime
i

d at producing ADLX 

Introfle
i

x-base
i

d mathe
i

matics le
i

arning me
i

dia assiste
i

d by Ge
i

oGe
i

bra for te
i

aching triangle
i

 and 

quadrilate
i

ral congrue
i

nce
i

. The
i

 de
i

ve
i

lope
i

d me
i

dia was orie
i

nte
i

d toward stude
i

nts’ mathe
i

matical 

proble
i

m-solving ability and le
i

arning inde
i

pe
i

nde
i

nce
i

. 

The
i

 de
i

ve
i

lopme
i

nt mode
i

l use
i

d was the
i

 ADDIE
i

 mode
i

l, which provide
i

s a syste
i

matic de
i

ve
i

lopme
i

nt 

proce
i

ss from ne
i

e
i

ds analysis to product e
i

valuation (Branch, 2009). In the
i

 Analyze
i

 stage
i

, an analysis 

of ne
i

e
i

ds, curriculum, le
i

arning mate
i

rials, and available
i

 re
i

source
i

s was conducte
i

d. The
i

 ne
i

e
i

ds 

analysis involve
i

d obse
i

rvations and inte
i

rvie
i

ws with a mathe
i

matics te
i

ache
i

r to ide
i

ntify proble
i

ms 

e
i

ncounte
i

re
i

d in the
i

 le
i

arning proce
i

ss. In the
i

 De
i

sign stage
i

, the
i

 le
i

arning me
i

dia was de
i

signe
i

d base
i

d 

on the
i

 re
i

sults of the
i

 analysis. The
i

 de
i

sign include
i

d the
i

 le
i

arning se
i

que
i

nce
i

, inte
i

ractive
i

 activitie
i

s, 

re
i

se
i

arch instrume
i

nts, and le
i

arning strate
i

gie
i

s base
i

d on ADLX Introfle
i

x. In the
i

 De
i

ve
i

lopme
i

nt stage
i

, 

the
i

 de
i

sign was re
i

alize
i

d into inte
i

ractive
i

 le
i

arning me
i

dia. The
i

 me
i

dia was the
i

n validate
i

d by mate
i

rial 

and me
i

dia e
i

xpe
i

rts and re
i

vise
i

d base
i

d on the
i

ir fe
i

e
i

dback. 

In the
i

 Imple
i

me
i

ntation stage
i

, the
i

 re
i

vise
i

d product was use
i

d in the
i

 le
i

arning proce
i

ss. Imple
i

me
i

ntation 

consiste
i

d of a limite
i

d trial and a fie
i

ld trial to obtain data re
i

garding the
i

 practicality and e
i

ffe
i

ctive
i

ne
i

ss 

of the
i

 me
i

dia. In the
i

 E
i

valuation stage
i

, formative
i

 and summative
i

 e
i

valuations we
i

re
i

 conducte
i

d. 

Formative
i

 e
i

valuation was use
i

d to improve
i

 the
i

 product base
i

d on validation and trial re
i

sults, whe
i

re
i

as 

summative
i

 e
i

valuation was conducte
i

d to de
i

te
i

rmine
i

 the
i

 e
i

ffe
i

ctive
i

ne
i

ss of the
i

 me
i

dia afte
i

r its 

imple
i

me
i

ntation in le
i

arning. 

The effectiveness evaluation employed a one-group pretest–posttest design involving 30 eighth-

grade students. Students’ mathematical problem-solving ability and learning independence were 

measured before and after the implementation of the ADLX Introflex-based GeoGebra learning 

media. The pretest and posttest scores were analyzed using the Wilcoxon signed-rank test to 

examine differences between the two measurements. Because the evaluation did not include a 

comparison group, the findings were interpreted as evidence of changes following implementation 

rather than definitive evidence that the learning media alone caused the improvements. 

ADLX Introfle
i

x was inte
i

grate
i

d into the
i

 me
i

dia through activitie
i

s that e
i

ncourage
i

d stude
i

nts to 

e
i

xplore
i

 ge
i

ome
i

tric obje
i

cts, re
i

fle
i

ct on the
i

 re
i

sults of the
i

ir e
i

xploration, and stre
i

ngthe
i

n the
i

ir conce
i

ptual 

unde
i

rstanding. Ge
i

oGe
i

bra se
i

rve
i

d as an inte
i

ractive
i

 e
i

nvironme
i

nt that e
i

nable
i

d stude
i

nts to manipulate
i

 

ge
i

ome
i

tric obje
i

cts and dire
i

ctly obse
i

rve
i

 ge
i

ome
i

tric re
i

lationships. 

The
i

 limite
i

d trial involve
i

d 10 e
i

ighth-grade
i

 stude
i

nts from SMPIT Iqro Nogosari who we
i

re
i

 se
i

le
i

cte
i

d 

purposive
i

ly. This trial aime
i

d to obtain initial information re
i

garding the
i

 re
i

adability, e
i

ase
i

 of use
i

, 
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and imple
i

me
i

ntation of the
i

 me
i

dia. The
i

 fie
i

ld trial was conducte
i

d in one
i

 e
i

ighth-grade
i

 class at SMPIT 

Nur Hidayah Surakarta involving 30 stude
i

nts. The
i

 participants we
i

re
i

 se
i

le
i

cte
i

d purposive
i

ly base
i

d on 

stude
i

nt characte
i

ristics and re
i

comme
i

ndations from the
i

 mathe
i

matics te
i

ache
i

r. 

Data we
i

re
i

 colle
i

cte
i

d using e
i

xpe
i

rt validation she
i

e
i

ts, te
i

ache
i

r and stude
i

nt re
i

sponse
i

 que
i

stionnaire
i

s, 

le
i

arning imple
i

me
i

ntation obse
i

rvation she
i

e
i

ts, mathe
i

matical proble
i

m-solving ability te
i

sts, and 

le
i

arning inde
i

pe
i

nde
i

nce
i

 que
i

stionnaire
i

s. E
i

ach instrume
i

nt was use
i

d to obtain data re
i

late
i

d to the
i

 

corre
i

sponding aspe
i

cts of product quality. 

The
i

 validation she
i

e
i

ts we
i

re
i

 use
i

d to de
i

te
i

rmine
i

 the
i

 validity of the
i

 me
i

dia. The
i

 re
i

sponse
i

 que
i

stionnaire
i

s 

and obse
i

rvation she
i

e
i

ts we
i

re
i

 use
i

d to de
i

te
i

rmine
i

 its practicality, while
i

 the
i

 mathe
i

matical proble
i

m-

solving ability te
i

st and le
i

arning inde
i

pe
i

nde
i

nce
i

 que
i

stionnaire
i

 we
i

re
i

 use
i

d to de
i

te
i

rmine
i

 its 

e
i

ffe
i

ctive
i

ne
i

ss. 

The
i

 data we
i

re
i

 analyze
i

d quantitative
i

ly and qualitative
i

ly. Quantitative
i

 data consisting of validation 

score
i

s, use
i

r re
i

sponse
i

s, le
i

arning imple
i

me
i

ntation score
i

s, te
i

st re
i

sults, and le
i

arning inde
i

pe
i

nde
i

nce
i

 

score
i

s we
i

re
i

 analyze
i

d de
i

scriptive
i

ly and infe
i

re
i

ntially. Product validity was de
i

te
i

rmine
i

d base
i

d on the
i

 

ave
i

rage
i

 score
i

s provide
i

d by the
i

 e
i

xpe
i

rts. Practicality was de
i

te
i

rmine
i

d base
i

d on the
i

 pe
i

rce
i

ntage
i

s of 

te
i

ache
i

r and stude
i

nt re
i

sponse
i

s and le
i

arning imple
i

me
i

ntation, re
i

fe
i

rring to pre
i

de
i

te
i

rmine
i

d crite
i

ria 

(Tarwana, 2018). 

The
i

 e
i

ffe
i

ctive
i

ne
i

ss of the
i

 me
i

dia was asse
i

sse
i

d base
i

d on improve
i

me
i

nts in stude
i

nts’ mathe
i

matical 

proble
i

m-solving ability and le
i

arning inde
i

pe
i

nde
i

nce
i

. E
i

ffe
i

ctive
i

ne
i

ss was also de
i

te
i

rmine
i

d base
i

d on 

the
i

 achie
i

ve
i

me
i

nt of classical le
i

arning maste
i

ry. The
i

 e
i

ffe
i

ctive
i

ne
i

ss analysis be
i

gan with a normality 

te
i

st. Normally distribute
i

d data we
i

re
i

 analyze
i

d using a paire
i

d-sample
i

s t-te
i

st, whe
i

re
i

as non-normally 

distribute
i

d data we
i

re
i

 analyze
i

d using the
i

 Wilcoxon signe
i

d-rank te
i

st (Walpole
i

, 2012). A proporti
i

on 

te
i

st was use
i

d to de
i

te
i

rmi
i

ne
i

 the
i

 achi
i

e
i

ve
i

me
i

nt of classi
i

cal le
i

arni
i

ng maste
i

ry. Quali
i

tati
i

ve
i

 data i
i

n the
i

 

form of comme
i

nts and sugge
i

sti
i

ons from vali
i

dators, te
i

ache
i

rs, and stude
i

nts we
i

re
i

 analyze
i

d 

de
i

scri
i

pti
i

ve
i

ly and use
i

d as a basi
i

s for i
i

mprovi
i

ng the
i

 de
i

ve
i

lope
i

d me
i

di
i

a. 

 

3. Result and Discussion 

3.1 Development of ADLX Introflex-Assisted GeoGebra Learning Media 

 

The
i

 de
i

ve
i

lopme
i

nt of the
i

 le
i

arni
i

ng me
i

di
i

a was conducte
i

d usi
i

ng the
i

 ADDI
i

E
i

 mode
i

l, consi
i

sti
i

ng of the
i

 

Analyze
i

, De
i

si
i

gn, De
i

ve
i

lopme
i

nt, I
i

mple
i

me
i

ntati
i

on, and E
i

valuati
i

on stage
i

s. The
i

 analysi
i

s stage
i

 

i
i

de
i

nti
i

fi
i

e
i

d the
i

 ne
i

e
i

d for i
i

nte
i

racti
i

ve
i

 le
i

arni
i

ng me
i

di
i

a that could faci
i

li
i

tate
i

 acti
i

ve
i

, me
i

ani
i

ngful, and 

i
i

nde
i

pe
i

nde
i

nt le
i

arni
i

ng whi
i

le
i

 supporti
i

ng stude
i

nts' mathe
i

mati
i

cal proble
i

m-solvi
i

ng abi
i

li
i

ti
i

e
i

s. The
i

 

analysi
i

s of curri
i

culum and le
i

arni
i

ng mate
i

ri
i

als showe
i

d that tri
i

angle
i

 and quadri
i

late
i

ral congrue
i

nce
i

 

was appropri
i

ate
i

 for de
i

ve
i

lopme
i

nt usi
i

ng Ge
i

oGe
i

bra be
i

cause
i

 ge
i

ome
i

tri
i

c conce
i

pts can be
i

 vi
i

suali
i

ze
i

d 

and mani
i

pulate
i

d dynami
i

cally. 

The
i

 me
i

di
i

a was de
i

si
i

gne
i

d by i
i

nte
i

grati
i

ng the
i

 pri
i

nci
i

ple
i

s of Acti
i

ve
i

 Le
i

arni
i

ng, De
i

e
i

p Le
i

arni
i

ng, and 

Le
i

arne
i

r E
i

xpe
i

ri
i

e
i

nce
i

 wi
i

thi
i

n the
i

 ADLX frame
i

work and the
i

 I
i

ndi
i

vi
i

duali
i

zati
i

on, I
i

nte
i

racti
i

on, 

Obse
i

rvati
i

on, and Re
i

fle
i

cti
i

on pri
i

nci
i

ple
i

s of I
i

ntrofle
i

x. The
i

 le
i

arni
i

ng acti
i

vi
i

ti
i

e
i

s we
i

re
i

 also organi
i

ze
i

d 

through the
i

 Te
i

rpadu approach consi
i

sti
i

ng of Te
i

laah, E
i

ksplorasi
i

, Rumuskan, Pre
i

se
i

ntasi
i

kan, 
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Apli
i

kasi
i

kan, Duni
i

awi
i

, and Ukhrowi
i

. The
i

se
i

 pri
i

nci
i

ple
i

s we
i

re
i

 i
i

mple
i

me
i

nte
i

d through i
i

nte
i

racti
i

ve
i

 

e
i

xplorati
i

on, gui
i

di
i

ng que
i

sti
i

ons, di
i

scussi
i

ons, proble
i

m-solvi
i

ng acti
i

vi
i

ti
i

e
i

s, fe
i

e
i

dback, and re
i

fle
i

cti
i

on. 

 

Fi
i

gur 1. Ge
i

oge
i

bra Book di
i

splay 

 

 

The
i

 de
i

ve
i

lope
i

d product was pre
i

se
i

nte
i

d as a Ge
i

oGe
i

bra Book contai
i

ni
i

ng le
i

arni
i

ng obje
i

cti
i

ve
i

s, an 

i
i

ntroducti
i

on, tri
i

angle
i

 and quadri
i

late
i

ral congrue
i

nce
i

 mate
i

ri
i

als, i
i

nte
i

racti
i

ve
i

 Ge
i

oGe
i

bra acti
i

vi
i

ti
i

e
i

s, 

proble
i

m-solvi
i

ng e
i

xe
i

rci
i

se
i

s, and re
i

fle
i

cti
i

on acti
i

vi
i

ti
i

e
i

s. Stude
i

nts could mani
i

pulate
i

 ge
i

ome
i

tri
i

c obje
i

cts 

through translati
i

on, re
i

fle
i

cti
i

on, and rotati
i

on to obse
i

rve
i

 the
i

 re
i

lati
i

onshi
i

ps be
i

twe
i

e
i

n corre
i

spondi
i

ng 

si
i

de
i

s, angle
i

s, shape
i

s, and posi
i

ti
i

ons. For tri
i

angle
i

 congrue
i

nce
i

, the
i

 me
i

di
i

a i
i

nclude
i

d SSS, SAS, ASA, 

and AAS condi
i

ti
i

ons. The
i

 me
i

di
i

a was also e
i

qui
i

ppe
i

d wi
i

th a Che
i

ck My Answe
i

r fe
i

ature
i

 and acti
i

vi
i

ti
i

e
i

s 

that supporte
i

d i
i

nde
i

pe
i

nde
i

nt le
i

arni
i

ng by allowi
i

ng stude
i

nts to e
i

xplore
i

 conce
i

pts, moni
i

tor the
i

i
i

r 

answe
i

rs, and re
i

fle
i

ct on the
i

i
i

r le
i

arni
i

ng. 

 

3.2 Product Validity and Practicality 

 

The
i

 vali
i

di
i

ty of the
i

 de
i

ve
i

lope
i

d me
i

di
i

a was e
i

valuate
i

d by mate
i

ri
i

al and me
i

di
i

a e
i

xpe
i

rts. The
i

 mate
i

ri
i

al 

vali
i

dati
i

on obtai
i

ne
i

d an ave
i

rage
i

 score
i

 of 4.79 and was cate
i

gori
i

ze
i

d as ve
i

ry vali
i

d. The
i

 me
i

di
i

a 

vali
i

dati
i

on obtai
i

ne
i

d an ave
i

rage
i

 score
i

 of 4.82 and was also cate
i

gori
i

ze
i

d as ve
i

ry vali
i

d. The
i

se
i

 re
i

sults 

i
i

ndi
i

cate
i

 that the
i

 de
i

ve
i

lope
i

d me
i

di
i

a me
i

t the
i

 cri
i

te
i

ri
i

a of conte
i

nt sui
i

tabi
i

li
i

ty, mathe
i

mati
i

cal accuracy, 

language
i

 clari
i

ty, vi
i

sual pre
i

se
i

ntati
i

on, i
i

nte
i

racti
i

vi
i

ty, navi
i

gati
i

on, and compati
i

bi
i

li
i

ty wi
i

th the
i

 ADLX 

I
i

ntrofle
i

x frame
i

work. 

Table 1. Validity Results of the Developed Media 

Aspe
i

ct Ave
i

rage
i

 Score
i

 Cate
i

gory 

Mate
i

ri
i

al vali
i

di
i

ty 4.79 Ve
i

ry vali
i

d 

Me
i

di
i

a vali
i

di
i

ty 4.82 Ve
i

ry vali
i

d 

Source
i

 : Re
i

se
i

arch re
i

sults 
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Followi
i

ng e
i

xpe
i

rt vali
i

dati
i

on, se
i

ve
i

ral re
i

vi
i

si
i

ons we
i

re
i

 conducte
i

d, i
i

ncludi
i

ng i
i

mprove
i

me
i

nts to the
i

 

gui
i

de
i

book cove
i

r, consi
i

ste
i

ncy of transformati
i

on te
i

rmi
i

nology, e
i

xpli
i

ci
i

t pre
i

se
i

ntati
i

on of 

I
i

ndi
i

vi
i

duali
i

zati
i

on, I
i

nte
i

racti
i

on, Obse
i

rvati
i

on, and Re
i

fle
i

cti
i

on acti
i

vi
i

ti
i

e
i

s, and clari
i

fi
i

cati
i

on of 

i
i

nstructi
i

ons for the
i

 Ge
i

oGe
i

bra e
i

xplorati
i

on acti
i

vi
i

ti
i

e
i

s. 

The
i

 practi
i

cali
i

ty of the
i

 me
i

di
i

a was asse
i

sse
i

d through te
i

ache
i

r and stude
i

nt re
i

sponse
i

s. The
i

 te
i

ache
i

r 

re
i

sponse
i

 obtai
i

ne
i

d a pe
i

rce
i

ntage
i

 of 92.3%, cate
i

gori
i

ze
i

d as ve
i

ry practi
i

cal, whi
i

le
i

 the
i

 stude
i

nt re
i

sponse
i

 

obtai
i

ne
i

d 93.31%, also cate
i

gori
i

ze
i

d as ve
i

ry practi
i

cal. The
i

se
i

 fi
i

ndi
i

ngs i
i

ndi
i

cate
i

 that the
i

 me
i

di
i

a was 

consi
i

de
i

re
i

d e
i

asy to use
i

, cle
i

arly pre
i

se
i

nte
i

d, attracti
i

ve
i

, use
i

ful, and supporti
i

ve
i

 of mathe
i

mati
i

cs le
i

arni
i

ng 

acti
i

vi
i

ti
i

e
i

s. The
i

 small-scale
i

 tri
i

al i
i

nvolvi
i

ng 10 stude
i

nts was conducte
i

d to i
i

de
i

nti
i

fy re
i

adabi
i

li
i

ty, 

usabi
i

li
i

ty, and clari
i

ty of i
i

nstructi
i

ons be
i

fore
i

 the
i

 product was i
i

mple
i

me
i

nte
i

d i
i

n the
i

 large
i

r-scale
i

 tri
i

al. 

 

Table 2. Practicality Results of the Developed Media 

Re
i

sponde
i

nt Pe
i

rce
i

ntage
i

 Cate
i

gory 

Te
i

ache
i

r 92.30% Ve
i

ry practi
i

cal 

Stude
i

nts 93.31% Ve
i

ry practi
i

cal 

Source
i

 : Re
i

se
i

arch re
i

sults 

 

3.3 Effectiveness of the Media on Mathematical Problem-Solving Ability 

 

The
i

 e
i

ffe
i

cti
i

ve
i

ne
i

ss of the
i

 me
i

di
i

a i
i

n i
i

mprovi
i

ng stude
i

nts' mathe
i

mati
i

cal proble
i

m-solvi
i

ng abi
i

li
i

ty was 

e
i

xami
i

ne
i

d through pre
i

te
i

st and postte
i

st score
i

s i
i

nvolvi
i

ng 30 stude
i

nts. The
i

 data we
i

re
i

 analyze
i

d usi
i

ng 

the
i

 Wi
i

lcoxon Si
i

gne
i

d Rank Te
i

st be
i

cause
i

 the
i

 Shapi
i

ro-Wi
i

lk normali
i

ty te
i

st i
i

ndi
i

cate
i

d that both pre
i

te
i

st 

and postte
i

st data we
i

re
i

 not normally di
i

stri
i

bute
i

d. 

 

Table 3. Descriptive Statistics of Mathematical Problem-Solving Scores 

Statistic Pretest Posttest 

Mean 62.97 76.10 

Median 65.50 75.00 

Standard deviation 7.72 8.39 

Minimum 40 50 

Maximum 75 95 

Source
i

 : Re
i

se
i

arch re
i

sults 

 

The
i

 Wi
i

lcoxon te
i

st re
i

sulte
i

d i
i

n a Z value
i

 of −4.789 wi
i

th an Asymp. Si
i

g. (2-tai
i

le
i

d) value
i

 of 0.000 (p 

< 0.05). The
i

 re
i

sults showe
i

d 30 posi
i

ti
i

ve
i

 ranks, wi
i

th no ne
i

gati
i

ve
i

 ranks and no ti
i

e
i

s, i
i

ndi
i

cati
i

ng that 

all stude
i

nts obtai
i

ne
i

d hi
i

ghe
i

r postte
i

st score
i

s than pre
i

te
i

st score
i

s. The
i

re
i

fore
i

, the
i

re
i

 was a stati
i

sti
i

cally 

si
i

gni
i

fi
i

cant di
i

ffe
i

re
i

nce
i

 be
i

twe
i

e
i

n stude
i

nts' mathe
i

mati
i

cal proble
i

m-solvi
i

ng abi
i

li
i

ty be
i

fore
i

 and afte
i

r 

usi
i

ng the
i

 de
i

ve
i

lope
i

d me
i

di
i

a. 
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Table 4. Effectiveness Results for Mathematical Problem-Solving Ability 

I
i

ndi
i

cator Re
i

sult 

Sample
i

 30 stude
i

nts 

Posi
i

ti
i

ve
i

 ranks 30 

Ne
i

gati
i

ve
i

 ranks 0 

Ti
i

e
i

s 0 

Wi
i

lcoxon Z −4.789 

Si
i

g. (2-tai
i

le
i

d) 0.000 

Classi
i

cal maste
i

ry 86.67% 

Maste
i

ry cri
i

te
i

ri
i

on >70% 

Source
i

 : Re
i

se
i

arch re
i

sults 

 

The
i

 e
i

ffe
i

cti
i

ve
i

ne
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i
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i
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i
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i
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e
i
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i
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i

 pre
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i
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i
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i
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i
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i
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i
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i
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i
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i

d that thi
i
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i
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i
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i
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i
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i
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i
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i
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on of 70%. Thus, the
i

 de
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3.4 Effectiveness of the Media on Students' Learning Independence 
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Table 5. Descriptive Statistics of Students' Learning Independence Scores 

Statistic Pretest Posttest 

Mean 60.24 77.63 

Median 59.20 79.20 

Standard deviation 3.93 5.22 

Minimum 55.20 64.00 

Maximum 67.20 84.80 

Source
i
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i
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i

arch re
i
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i
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Table 6. Effectiveness Results for Students' Learning Independence 

I
i

ndi
i

cator Re
i

sult 

Sample
i

 30 stude
i

nts 

Posi
i

ti
i

ve
i

 ranks 30 

Ne
i

gati
i
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i

 ranks 0 

Ti
i

e
i

s 0 

Wi
i

lcoxon Z −4.785 

Si
i

g. (2-tai
i

le
i

d) 0.000 

Classi
i

cal maste
i

ry 90% 

Maste
i
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i

te
i

ri
i

on >70% 
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i

 : Re
i

se
i

arch re
i

sults 
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i
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i
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i
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i

d that 27 of 30 stude
i
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i

e
i
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i
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i
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i
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ne
i
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i
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i
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i

on, 
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i
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i

ng i
i

n a pe
i

rce
i

ntage
i

 of 90%. The
i

 one
i

-sample
i

 proporti
i

on te
i

st i
i
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i

cate
i

d that the
i

 proporti
i

on was 

si
i
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i
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i
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i

ghe
i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i

d the
i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i

ng i
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i

nde
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. 

 

3.5 Discussion 
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i
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i
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i
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d the
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i
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i
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i
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i

ty, and e
i

ffe
i
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i
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i
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i

ss. The
i
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i
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i

di
i

ty score
i
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i

monstrate
i

 

that the
i
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i
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i
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i
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i
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i

n te
i
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i

nt, pre
i
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i
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i
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i
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i
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i
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i
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i

ng 
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i
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i

 to use
i
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i

 

me
i

di
i

a e
i

ffe
i

cti
i
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i
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i
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i
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i
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i
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i
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i

e
i

s. 

The
i

 e
i

ffe
i
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i
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i

ne
i

ss of the
i
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i

di
i

a can be
i
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i
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i

d to the
i
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i

nte
i

grati
i

on of dynami
i

c Ge
i

oGe
i

bra 

vi
i

suali
i

zati
i

on and ADLX I
i

ntrofle
i

x le
i

arni
i

ng acti
i

vi
i

ti
i

e
i

s. Ge
i

oGe
i

bra allowe
i

d stude
i

nts to di
i

re
i
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i

pulate
i

 ge
i

ome
i

tri
i

c obje
i

cts and obse
i

rve
i

 change
i

s i
i

n posi
i

ti
i

on and ori
i

e
i

ntati
i

on whi
i
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i

 mai
i
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i

ni
i

ng 

the
i

i
i

r shape
i

 and si
i

ze
i

. Such acti
i
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i
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i

e
i
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i
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i
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i
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i

e
i
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i

nts to e
i
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i

, te
i

st conje
i
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i

s, 

i
i

de
i

nti
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fy re
i
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i
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i

nce
i

 be
i
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i

 applyi
i

ng the
i

 conce
i

pts 

to mathe
i

mati
i

cal proble
i

ms. 

The results of the present study also relate to the research conducted by Khotimah et al. (2026), 

which examined digital learning media assisted by GeoGebra Classroom within a project-based 

learning approach. Both studies highlight the potential of GeoGebra-supported digital media in 

mathematics education. However, the present study differs in its instructional framework, 

mathematical topic, and learning outcomes. Rather than focusing on project-based learning and 

mathematics learning outcomes in trigonometry, the present study integrates ADLX Introflex into 

learning activities on triangle and quadrilateral congruence, with particular attention to 

mathematical problem-solving skills and learning independence. 
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nde
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. I
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i
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i
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i

cati
i
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i
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i
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i
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i
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i
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i
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i
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i
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i

on 

was supporte
i

d through gui
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i
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i
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le
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i
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i
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i
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i
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i
i
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i
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i
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sse
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s. 

The
i

 si
i
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fi
i
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i
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i
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i
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n mathe
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mati
i
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i
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i
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i
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i
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i
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i
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i
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i
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fi
i
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i
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i
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i

ng the
i

 use
i

 of Ge
i

oGe
i

bra i
i

n mathe
i

mati
i

cs le
i

arni
i

ng. The
i
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i

sults also support the
i

 

ADLX pe
i
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i
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i

ve
i
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i
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i

 and me
i
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i

ngful le
i

arni
i

ng e
i

xpe
i
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e
i
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i

s can faci
i

li
i

tate
i

 de
i

e
i

pe
i

r 

unde
i

rstandi
i

ng. The
i

 nove
i

lty of thi
i

s study li
i

e
i

s i
i

n the
i

 i
i

nte
i

grati
i

on of ADLX I
i

ntrofle
i

x pri
i

nci
i

ple
i

s wi
i

th 

Ge
i

oGe
i

bra wi
i
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i

n a si
i

ngle
i

 le
i

arni
i

ng me
i

di
i

a spe
i

ci
i

fi
i

cally de
i

ve
i

lope
i

d for tri
i

angle
i

 and quadri
i

late
i

ral 

congrue
i

nce
i

. The
i

 i
i

nte
i

grati
i

on not only faci
i

li
i

tate
i

s vi
i

suali
i

zati
i

on of ge
i

ome
i

tri
i

c conce
i

pts but also 

provi
i

de
i

s structure
i

d le
i

arni
i

ng e
i

xpe
i

ri
i

e
i
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i
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i
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i

d at de
i
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i
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i

ng mathe
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mati
i

cal proble
i

m-solvi
i

ng 

abi
i

li
i

ty and le
i

arni
i

ng i
i

nde
i

pe
i

nde
i

nce
i

. 

The improvement in students’ learning independence observed in the present study can also be 

discussed in relation to the findings of Rifai et al. (2025), who reported that an open-ended learning 

approach led to greater improvement in vocational high school students’ learning independence 

than the conventional approach. Both studies emphasize the importance of learning experiences 

that encourage students to take an active role in their learning. However, the present study 

approaches this goal through GeoGebra-assisted media based on ADLX Introflex, which 

incorporates individualization, interaction, observation, and reflection into mathematics learning 

activities. 
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i
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le
i
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i
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i

ce
i

s and 

the
i

re
i

fore
i

 had to use
i

 share
i

d de
i

vi
i

ce
i

s or school faci
i

li
i

ti
i

e
i

s. The
i

 re
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4. Conclusion 
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	1. Introduction
	Mathematics is an important subject in school education for developing students’ thinking and problem-solving skills (Ding et al., 2024). Mathematical problem-solving ability is an essential competency because it involves understanding situations, det...
	Matheimatical probleim-solving ability is also reilateid to studeints’ leiarning indeipeindeincei. In solving probleims, studeints neieid to reigulatei theiir leiarning proceisseis, deiteirminei thei steips to bei takein, monitor thei solution proceis...
	Rifai et al. (2025) investigated the implementation of an open-ended approach to improve vocational high school students’ learning independence in mathematics. Their findings showed that the open-ended approach resulted in greater improvement in learn...
	Preliminary observations at SMP Islam Terpadu Iqro Nogosari, Boyolali, indicated that some students experienced difficulties in solving mathematical problems that required reasoning. These difficulties included determining appropriate solution strateg...
	Theisei conditions indicatei thei neieid to increiasei studeints’ involveimeint in thei leiarning proceiss. Onei approach that is consisteint with theisei characteiristics is Activei Deieip Leiarneir eiXpeirieincei (ADLX) Introfleix, which consists of...
	Thei impleimeintation of studeint-orieinteid leiarning reiquireis appropriatei leiarning meidia to support thei leiarning proceiss (Smaldino eit al., 2012). Thei usei of digital teichnology can bei an alteirnativei to addreiss this neieid. In matheima...
	Astuti et al. (2025) developed a GeoGebra-assisted electronic worksheet using a problem-based learning approach to improve junior high school students’ numeracy literacy and learning activeness. Their findings indicated that the developed worksheet me...
	Trianglei and quadrilateiral congrueincei is a geiomeitry topic that is reileivant to thei usei of GeioGeibra. Undeirstanding congrueincei reiquireis not only thei ability to reicall congrueincei criteiria but also thei ability to visualizei reilation...
	Seiveiral studieis havei deimonstrateid thei poteintial of ADLX Introfleix to support activei and reifleictivei leiarning (Konteisa eit al., 2023; Diyanah eit al., 2024; Nurgeinti & Wahyudi, 2025). Meianwhilei, studieis on GeioGeibra havei shown that ...
	This study deiveilopeid matheimatics leiarning meidia baseid on ADLX Introfleix assisteid by GeioGeibra for teiaching trianglei and quadrilateiral congrueincei to eiighth-gradei studeints at an Inteigrateid Islamic Junior High School. Thei noveilty of...
	Although previous studies have demonstrated the potential of GeoGebra-based learning materials to support mathematics learning and the effectiveness of innovative learning approaches in promoting learning independence, further research is needed to in...
	This deiveilopmeint study aimeid to producei ADLX Introfleix-baseid matheimatics leiarning meidia assisteid by GeioGeibra that meieits thei criteiria of validity, practicality, and eiffeictiveineiss and is orieinteid toward studeints’ matheimatical pr...
	2. Methods
	This study eimployeid a reiseiarch and deiveilopmeint (R&D) deisign aimeid at producing ADLX Introfleix-baseid matheimatics leiarning meidia assisteid by GeioGeibra for teiaching trianglei and quadrilateiral congrueincei. Thei deiveilopeid meidia was ...
	Thei deiveilopmeint modeil useid was thei ADDIEi modeil, which provideis a systeimatic deiveilopmeint proceiss from neieids analysis to product eivaluation (Branch, 2009). In thei Analyzei stagei, an analysis of neieids, curriculum, leiarning mateiria...
	In thei Impleimeintation stagei, thei reiviseid product was useid in thei leiarning proceiss. Impleimeintation consisteid of a limiteid trial and a fieild trial to obtain data reigarding thei practicality and eiffeictiveineiss of thei meidia. In thei ...
	The effectiveness evaluation employed a one-group pretest–posttest design involving 30 eighth-grade students. Students’ mathematical problem-solving ability and learning independence were measured before and after the implementation of the ADLX Introf...
	ADLX Introfleix was inteigrateid into thei meidia through activitieis that eincourageid studeints to eixplorei geiomeitric objeicts, reifleict on thei reisults of theiir eixploration, and streingthein theiir conceiptual undeirstanding. GeioGeibra seir...
	Thei limiteid trial involveid 10 eiighth-gradei studeints from SMPIT Iqro Nogosari who weirei seileicteid purposiveily. This trial aimeid to obtain initial information reigarding thei reiadability, eiasei of usei, and impleimeintation of thei meidia. ...
	Data weirei colleicteid using eixpeirt validation sheieits, teiacheir and studeint reisponsei queistionnaireis, leiarning impleimeintation obseirvation sheieits, matheimatical probleim-solving ability teists, and leiarning indeipeindeincei queistionna...
	Thei validation sheieits weirei useid to deiteirminei thei validity of thei meidia. Thei reisponsei queistionnaireis and obseirvation sheieits weirei useid to deiteirminei its practicality, whilei thei matheimatical probleim-solving ability teist and ...
	Thei data weirei analyzeid quantitativeily and qualitativeily. Quantitativei data consisting of validation scoreis, useir reisponseis, leiarning impleimeintation scoreis, teist reisults, and leiarning indeipeindeincei scoreis weirei analyzeid deiscrip...
	Thei eiffeictiveineiss of thei meidia was asseisseid baseid on improveimeints in studeints’ matheimatical probleim-solving ability and leiarning indeipeindeincei. Eiffeictiveineiss was also deiteirmineid baseid on thei achieiveimeint of classical leia...
	3. Result and Discussion
	3.1 Development of ADLX Introflex-Assisted GeoGebra Learning Media
	Thei deiveilopmeint of thei leiarniing meidiia was conducteid usiing thei ADDIiEi modeil, consiistiing of thei Analyzei, Deisiign, Deiveilopmeint, Iimpleimeintatiion, and Eivaluatiion stageis. Thei analysiis stagei iideintiifiieid thei neieid for iint...
	Thei meidiia was deisiigneid by iinteigratiing thei priinciipleis of Actiivei Leiarniing, Deieip Leiarniing, and Leiarneir Eixpeiriieincei wiithiin thei ADLX frameiwork and thei Iindiiviidualiizatiion, Iinteiractiion, Obseirvatiion, and Reifleictiion ...
	Fiigur 1. Geiogeibra Book diisplay
	Thei deiveilopeid product was preiseinteid as a GeioGeibra Book contaiiniing leiarniing objeictiiveis, an iintroductiion, triianglei and quadriilateiral congrueincei mateiriials, iinteiractiivei GeioGeibra actiiviitiieis, probleim-solviing eixeirciise...
	3.2 Product Validity and Practicality
	Thei valiidiity of thei deiveilopeid meidiia was eivaluateid by mateiriial and meidiia eixpeirts. Thei mateiriial valiidatiion obtaiineid an aveiragei scorei of 4.79 and was cateigoriizeid as veiry valiid. Thei meidiia valiidatiion obtaiineid an aveir...
	Table 1. Validity Results of the Developed Media
	Sourcei : Reiseiarch reisults
	Followiing eixpeirt valiidatiion, seiveiral reiviisiions weirei conducteid, iincludiing iimproveimeints to thei guiideibook coveir, consiisteincy of transformatiion teirmiinology, eixpliiciit preiseintatiion of Iindiiviidualiizatiion, Iinteiractiion, ...
	Thei practiicaliity of thei meidiia was asseisseid through teiacheir and studeint reisponseis. Thei teiacheir reisponsei obtaiineid a peirceintagei of 92.3%, cateigoriizeid as veiry practiical, whiilei thei studeint reisponsei obtaiineid 93.31%, also ...
	Table 2. Practicality Results of the Developed Media
	Sourcei : Reiseiarch reisults
	3.3 Effectiveness of the Media on Mathematical Problem-Solving Ability
	Thei eiffeictiiveineiss of thei meidiia iin iimproviing studeints' matheimatiical probleim-solviing abiiliity was eixamiineid through preiteist and postteist scoreis iinvolviing 30 studeints. Thei data weirei analyzeid usiing thei Wiilcoxon Siigneid R...
	Table 3. Descriptive Statistics of Mathematical Problem-Solving Scores
	Sourcei : Reiseiarch reisults
	Thei Wiilcoxon teist reisulteid iin a Z valuei of −4.789 wiith an Asymp. Siig. (2-taiileid) valuei of 0.000 (p < 0.05). Thei reisults showeid 30 posiitiivei ranks, wiith no neigatiivei ranks and no tiieis, iindiicatiing that all studeints obtaiineid h...
	Table 4. Effectiveness Results for Mathematical Problem-Solving Ability
	Sourcei : Reiseiarch reisults
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	3.4 Effectiveness of the Media on Students' Learning Independence
	Thei eiffeictiiveineiss of thei meidiia iin supportiing studeints' leiarniing iindeipeindeincei was also analyzeid usiing preiteist and postteist scoreis. Beicausei thei data diid not meieit thei normaliity assumptiion, thei Wiilcoxon Siigneid Rank Te...
	Table 5. Descriptive Statistics of Students' Learning Independence Scores
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