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Abstract 

The use of Worksheet teaching materials and textbooks from the government at MTs Darul Ulum Ranupakis 
and learning methods that are still teacher centered. The lack of involvement in the context around students 
has resulted in a lack of student interest in learning mathematics, especially in class IX. One alternative to 
overcome this is to develop contextually based Students’ Worksheet with the object of the Lumajang Central 
Park building. This Research aims to develop a teaching material design in the form of a Students’ Worksheet 
on geometric transformations based on the context of the Lumajang Central Park Building that is valid, prac-
tical, and effective. This type of Research is Research and Development by following the ADDIE development 
model procedure with the stages of Analysis, Design, Development, Implementation, and Evaluation. This 
Research uses data collection techniques: observation, documentation, interviews, and questionnaires. The 
subjects in this Research were class IX students at MTs Darul Ulum Ranupakis. The results of the Research 
show that teaching materials in the form of geometric transformation worksheets based on the context of the 
Lumajang Regency Square building meet the criteria of valid, practical, and effective with percentages of 
94.43% (very valid), 84.3% (very practical) and 80% respectively (Good). These results show that the geomet-
ric transformation of Students’ Worksheet in the context of the Lumajang Central Park building is suitable for 
learning. This Research can be a reference and open opportunities for future researchers to integrate contex-
tual approaches to mathematics material and develop local context-based teaching materials or explore more 
innovative learning methods to attract interest in learning mathematics, especially class IX students.  
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Abstrak 
Penggunaan bahan ajar LKS dan buku paket dari pemerintah di MTs Darul Ulum Ranupakis dan metode pem-
belajaran yang masih berpusat pada guru serta kurangnya melibatkan konteks disekitar siswa membuat ku-
rangnya minat peserta didik dalam belajar matematika, khususnya kelas IX. Salah satu alternatif untuk me-
nanggulangi hal itu ialah mengembangkan LKPD berbasis kontekstual dengan objek bangunan alun-alun Kabu-
paten Lumajang. Penelitian ini bertujuan untuk mengembangkan desain bahan ajar berupa Lembar Kerja Peserta 
Didik (LKPD) transformasi geometri berbasis konteks bangunan alun-alun Kabupaten Lumajang yang valid, prak-
tis dan efektif. Jenis penelitian ini yaitu Research and Development dengan mengikuti prosedur model pengem-
bangan ADDIE dengan tahapan Analysis, Design, Development, Implementation, dan Evaluation. Teknik 
pengumpulan data yang digunakan dalam penelitian ini berupa observasi, dokumentasi, wawancara dan angket. 
Subjek dalam penelitian ini adalah siswa kelas IX MTs Darul Ulum Ranupakis. Hasil dari penelitian menunjukkan 
bahwa bahan ajar berupa LKPD transformasi geometri berbasis konteks bangunan alun-alun Kabupaten Luma-
jang memenuhi kriteria valid, praktis dan efektif dengan persentase masing-masing 94,43% (sangat valid), 
84,3% (sangat praktis) dan 80% (baik). Melalui hasil tersebut dapat disimpulkan bahwa LKPD transformasi ge-
ometri dengan konteks bangunan alun-alun Kabupaten Lumajang layak untuk digunakan dalam pembelajaran. 
Penelitian ini dapat menjadi referensi dan membuka peluang untuk peneliti selanjutnya dalam mengintegrasikan 
pendekatan kontekstual pada materi matematika serta mengembangkan bahan ajar berbasis konteks lokal atau 
eksplorasi metode pembelajaran yang lebih inovatif untuk menarik minat belajar matematika terutama peserta 
didik kelas IX. 

 

INTRODUCTION 

Many students still think that mathemat-
ics is difficult because mathematics is al-
ways connected with numbers and for-
mulas. Various ways must be considered 
to face and overcome various conditions 
of students so that they become moti-
vated and enthusiastic about learning 
again. The teachers must understand 
their role (Lestari et al., 2023) (Harefa, 
2019). Apart from being a guide and facil-
itator in the learning process (Surur et al., 
2020), teachers must also learn to be 
counselors to increase students' self-
confidence, significantly influencing stu-
dent learning outcomes later (Gori et al., 
2023). Teachers must design more excit-
ing and fun learning about everyday life 
to change students' perspectives on 
mathematics. 

Teachers can choose and use ap-
proaches that can build students' interest 
in mathematics, such as the contextual 
approach (Rahmah, 2021). The aim of 
this contextual approach is so that stu-
dents can understand mathematical ma-
terial as applied to everyday life. Learn-
ing that involves students' lives can make 
the learning process more meaningful 
and make it easier for them to under-

stand the mathematical concepts being 
studied (Prahmana et al., 2021). One ma-
terial that can link abstract mathematical 
concepts with real concepts is geometry 
(Maulani and Zanthy, 2020). One of the 
benefits of studying geometry is to pro-
vide an understanding of the beauty of 
the shapes around us (Susilo & Sutarto, 
2023). 

Geometry is one of the mathemati-
cal materials closest to our daily lives, 
therefore, it can be used as a stimulus for 
students to gain a deep understanding 
(Wahyuni & Alifia, 2022). Geometry is a 
part of mathematics that discusses 
points, lines, planes, and space. Geomet-
ric concepts built from these four com-
ponents can be angles, flat shapes, simi-
larity and congruence, and geometric 
transformations. Geometric transfor-
mation can be interpreted as a change 
that includes the position, size, and 
shape of a point, line, angle, plane, or 
space (Subchan et al., 2018). There are 
four types of geometric transformations 
studied in mathematics, namely transla-
tion (shift), reflection (mirror), rotation 
(rotation), and dilation (multiplication). 

Mathematics learning can be effec-
tively seen from the students' learning 



Kreano, 15(1) (2024): 83-96      85 
 

 

outcomes and the teacher's ability to 
manage learning (Putra et al., 2020) 
(Yasar & Adiguzel, 2010). The choice of 
teaching materials in learning is one of 
the factors that influences students' in-
terest in learning mathematics and their 
learning outcomes (Asmawati et al., 
2022). The observations at the MTs Darul 
Ulum Ranupakis school show that in 
learning, especially mathematics, they 
still use teaching materials in the form of 
textbooks and Student Worksheets from 
the school. Based on the results of these 
observations, teachers need to look for 
other teaching material references to 
create variations in mathematics learning 
that attract more students' interest in 
learning. One alternative that can be 
done is to develop contextual-based 
learning designs and mathematics teach-
ing materials in the form of teaching ma-
terials in the form of Students’ Work-
sheet (LKS) or what are currently called 
Students’ Worksheet (LKPD) (Novaliyosi 
et al., 2021). 

Students’ Worksheet is an assign-
ment sheet that contains instructions for 
students to be able to complete assign-
ments that have been adjusted to the KD 
they want to achieve (Khadijah, 2022). 
The content of the Students’ Worksheet 
includes concise, structured material with 
practice questions or assignments that 
are appropriate to the material being 
taught (Oktarina et al., 2019). Developing 
a product is necessary, especially in the 
education sector, which is still in the low 
category, to improve the quality of learn-
ing(Sugiyono, 2013). Apart from that, de-
veloping teaching materials can also acti-
vate the role of students and reduce 
teacher-centered learning (Zurimi et al., 
2023). Several researchers have tried to 
develop student worksheets related to 
mathematics material with various ap-
proaches and learning models that are 
culturally and contextually integrated. 

A study (Ali et al., 2022) entitled 
"Development of Students’ Worksheet 
Based on Poblem-Based Learning with a 
Contextual Approach to Improve Math-
ematical Problem-Solving Ability" shows 
the results that PBL-based Students’ 
Worksheet with a contextual approach is 
very suitable for application in mathe-
matics learning, incredibly linear program 
material. The Students’ Worksheet is also 
said to improve students' mathematical 
problem-solving abilities effectively. Ad-
ditionally, research (Fitriyah et al., 2018) 
entitled "Geometric Transformation 
Teaching Materials Based on Discovery 
Learning using an Ethnomathematics 
Approach" resulted in the development 
of teaching material products with very 
valid, very practical, and highly effective 
criteria. These two studies are sufficient 
to prove that the development of teach-
ing materials designed with a contextual 
and cultural approach can be applied in 
mathematics learning. 

This study is interested in choosing 
building objects or supporting elements 
in the Lumajang Regency Square as a 
contextual approach to developing 
teaching materials in the form of geo-
metric transformation worksheets. As a 
green open space, the square functions 
from a social perspective, namely as a 
means of recreation, sports, interaction 
between the public, and education (Mul-
yanie & As'ari, 2019). Involving students 
in contextual learning can lead them to 
construct conceptual knowledge to un-
derstand a theory (Peercy & Troyan, 
2017). Several components in the Luma-
jang Regency square contain aspects of 
geometric transformation, such as reflec-
tion, translation, and rotation. The con-
cept of reflection is found at the entrance 
gate to the square from the east, shaped 
like a banana element on the right and 
left, with the same size and facing each 
other. The concept of translation (shift-
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ing) is found in park benches in the 
square; if a bench is treated as being 
shifted to the right or left, the bench has 
transformed, namely in the form of a 
translation or shift. The shifted bench will 
have a fixed shape and size; only its posi-
tion will differ from the original. The rota-
tion concept is found in the fountain lo-
cated southwest of the square. Several 
rectangular prism structures surround the 
fountain with the same size and shape 
and different positions, but still at the 
same distance from the central point. 

Several geometric transformation 
concepts in the square are presented as 
in Students’ Worksheet, leading to a con-
textual learning model. Contextual learn-
ing is a constructivist learning model 
where students are motivated to under-
stand the subject matter by linking it to 
real-life contexts (Nurhayani, 2022). 
Apart from that, students can participate 
more actively in learning to discover the 
concept of geometric transformation by 
connecting it with the natural world (Zu-
leni, 2023). The expected result of this 
Research is that the Students’ Worksheet 
product can help introduce geometric 
transformation material to class IX stu-
dents with valid, practical, and effective 
criteria. Apart from students understand-
ing the concept of geometric transfor-
mation material, they will also gain more 
knowledge through the surrounding envi-
ronment. Therefore, this Research will 
describe the process of developing Stu-
dents’ Worksheet based on the context 
of the Lumajang Regency Square build-
ing to teach geometric transformation 
material to obtain Students’ Worksheet 
results with valid, practical, and effective 
criteria. 

 
METHOD 

The type of Research used is Research 
and development (Research and Devel-

opment) by following the ADDIE model 
development stages, namely analysis, 
design, development, implementation, 
and evaluation. Data collection tech-
niques use various instruments, namely 
observation, documentation, interviews, 
and questionnaires. Researchers con-
ducted observations and documentation 
to identify geometric transformations in 
the Lumajang Regency square, especially 
in the buildings and supporting elements. 
Observation also needs to be used to ob-
tain direct information regarding the us-
ers and context of use of Students’ Work-
sheet by conducting interviews with 
teachers and teachers MTs Darul Ulum 
Ranupakis. At the same time, a question-
naire is required to validate the Student’s 
Worksheet product design against sever-
al validators. Apart from that, question-
naires are also essential to get responses 
from students and subject teachers to 
determine the level of practicality of the 
Student’s Worksheet that has been cre-
ated. 

The procedures that need to be car-
ried out based on the ADDIE develop-
ment model are (1) Analysis, namely the 
initial stage to determine user needs and 
the context of the use of the product be-
ing developed. This stage consists of ma-
terial analysis, user needs analysis, and 
learning environment analysis; (2) De-
sign, namely the stage to make it easier 
for researchers to develop Student’s 
Worksheet products, which consists of 
collecting data about material adapted to 
the chosen learning approach, preparing 
the Students’ Worksheet design concept, 
and preparing the design of validation 
instruments and teacher and student re-
sponse questionnaires; (3) Development, 
namely the realization stage of the previ-
ously designed Students’ Worksheet de-
sign. The developed Students’ Work-
sheet product was then validated with 
three validators: lecturers with more ex-
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pertise in mathematics, Students’ Work-
sheet design, and linguistics. This expert 
validation aims to measure the level of 
validity of the product being developed. 
After validation, the product is revised 
according to the comments and sugges-
tions of each expert validator. The revi-
sion process is carried out until the Stu-
dents’ Worksheet product is declared val-
id by the three validators; (4) Implemen-
tation, namely the stage where the Stu-
dent’s Worksheet product is ready to be 
applied in trials. The trial phase involves 
teachers, learners, ass participants using 
small-group trials and large-group trial 
stages. This trial aims to measure the 
level of practicality of the Student’s 
Worksheet by distributing response ques-
tionnaires to students and teachers. After 
going through the stage 1 revision (in the 
validation process), the Students’ Work-
sheet is ready to be tested on a small 
group of six students of class IX who have 
studied and will study geometric trans-
formation material. Learners: The re-
sponse questionnaire is given to the Stu-
dents’ Worksheet product that has been 
tested. The results of filling out the ques-
tionnaire will determine whether the 
product is suitable for testing on a larger 
scale or whether there is still a need for 
phase II revision. If feasible, the trial will 
continue with 30 students at Class IX MTs 
Darul Ulum Ranupakis. Like the small 
group trial, in this trial, students were al-
so given a questionnaire to determine the 
level of practicality of the Students’ 
Worksheet product being made. The 
questionnaire was also given to a class IX 
mathematics teacher at MTs Darul Ulum 
Ranupakis; and (5) Evaluation, namely 
the process carried out to improve the 
product to be of higher quality. At this 
stage, analysis and conclusions are also 
carried out regarding the product's validi-
ty, practicality, and effectiveness during 
the development stage. Figure 1 below is 

a picture of the stages of the ADDIE de-
velopment model (Noviyanti & Gamapu-
tra, 2020). 

 

 
Figure 1. Stages of the ADDIE Development Model 

 

This Research carried out three 
analyses, including an analysis of the va-
lidity, practicality, and effectiveness of 
the Students’ Worksheet product. Validi-
ty analysis is obtained from the average 
validation percentage value of the three 
expert validators in material, design, and 
language. Practicality analysis is obtained 
from the average percentage of teacher 
and student responses in small and large 
group trials. Effectiveness analysis is ob-
tained from the average learning out-
come scores of students who meet the 
KKM (Minimum Completeness Criteria) in 
mathematics subjects. The following is 
the formula for calculating the average 
percentage value of validation instru-
ments and questionnaires and the criteria 
for validity and practicality of Students’ 
Worksheet, which are written in Table 1 
(Destino et al., 2019). 

The formula calculates the value 
percentage of each validation result from 
several experts, teacher response ques-
tionnaire, and student response ques-
tionnaire: 

 

Percentage =
Score obtained

Total score
× 100% 
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After knowing the percentage value 
of each validator, the average percentage 
value of the three validators will deter-
mine the level of validity of the Students’ 
Worksheet according to the validity crite-
ria. Likewise, with the percentage value 
of the response questionnaire, the aver-
age percentage value of each teacher and 
student response questionnaire will de-
termine the level of practicality of the 
Students’ Worksheet according to the 
practicality criteria. 

 
Table 1. Validity Criteria and Practicality 

No Score CriteriaValidity Criteria Practicality 

1 80% - 100% Very Valid Very Practical 
2 66% - 79% Valid Practical 
3 56% - 65% Fairly Valid Quite Practical 
4 40% - 55% Less Valid Less Practical 
5 0% - 39% Very Invalid Very Less Practical 

 
Mathematics learning using Stu-

dents’ Worksheet based on the context 
of the Lumajang Regency square building 
to introduce geometric transformation 
material is effective if it can achieve good 
learning outcomes determined by classi-
cal completeness and individual com-
pleteness. The measurement of learning 
outcomes here uses post-test questions 
given at the end of the meeting after 
studying the three types of geometric 
transformations. A student's complete-
ness individually is determined by the 
madrasah minimum complateness crite-
ria, namely 75 for mathematics lessons, 
while classical completeness is calculated 
using the following completeness per-
centage formula: 

 

Percentage =

Many students have completed 
minimum completeness criteria

Many students in the class 
× 100% 

 
Once students' classical complete-

ness scores are known, effectiveness cri-
teria can be determined based on Table 2  
(Sobiroh, 2023). 

 
Table 2. Effectiveness Criteria 

No Score Criteria 

1 81% - 100% Very good 
2 61% - 80% Good 
3 41% - 60% Pretty good 
4 21% - 40% Not good 
5 0% - 20% Very Not Good 

 

RESULTS AND DISCUSSION  

Results 

Teaching materials in geometric trans-
formation Students’ Worksheet with the 
context of the Lumajang Regency square 
was developed following the ADDIE de-
velopment model stages. The following 
are the stages carried out by researchers 
based on this development model. 
 
Analysis  

First, the analysis stage is carried out to 
understand material analysis, user needs 
analysis, and learning environment anal-
ysis. The chosen mathematics material is 
an introduction to geometric transfor-
mations for class IX. Based on observa-
tions and interviews with mathematics 
teachers for class IX students at MTs Da-
rul Ulum Ranupakis, the identification 
results show that the madrasa still ap-
plies the 2013 curriculum in classes VIII 
and IX, while the independent curriculum 
is only applied in class VII. The teaching 
materials that mathematics teachers use 
in learning also still use teaching materi-
als provided by madrasas in the form of 
worksheets and textbooks from the gov-
ernment. According to one student, the 
mathematics learning carried out so far is 
still centered on the teacher and practic-
ing with existing teaching materials. 
When researchers proposed developing 
teaching materials in the form of Stu-
dents’ Worksheet with a contextual ap-
proach, the teachers strongly agreed and 
supported the idea. Therefore, the re-



Kreano, 15(1) (2024): 83-96      89 
 

 

searcher chose to develop teaching ma-
terials in Students’ Worksheet based on 
the context of the Lumajang Regency 
Square building to help introduce geo-
metric transformation material through 
real life. Look at Figure 2-4 below. 
 

 
Figure 2. Reflection at the entrance gate to the 

Eastern Central Park  

 

 
Figure 3. Translation of additional elements around 

the southwest fountain 
 

 
Figure 4. Rotation of the shadows of the buildings 

surrounding the southwest fountain 
 

Figures 2-4 above are concept im-
ages of the geometric transformation of 
the Lumajang Regency square building 
object. Through the results of observa-
tions made by researchers on the Luma-
jang Regency square object, several 
buildings and supporting elements can be 
used as mathematics learning objects, 
especially material for introducing geo-
metric transformations. Integrating the 

context of the Lumajang Regency Central 
Park in mathematics learning can be used 
as material for creating media or teach-
ing materials for mathematics learning 
based on a contextual approach. Several 
geometric transformation concepts 
found in Lumajang Regency square build-
ing objects are reflection, translation 
(shift), and rotation. 

 
Design (Planning) 

Second, is the design stage or conceptual 
design of teaching materials in the form 
of Student’s Worksheet. This stage cre-
ates a design in the form of preparing the 
Students’ Worksheet design and prepar-
ing the instrument design. The Students’ 
Worksheet design is prepared using the 
following steps: (1) Determine the Stu-
dent’s Worksheet title according to the 
analysis results, namely the Students’ 
Worksheet Geometry Transformation 
Context of the Lumajang Regency 
Square; (2) Determine KI and KD; (3) Re-
viewing the context of the Lumajang Re-
gency square; (4) Compile geometric 
transformation material starting from 
reflection, translation, and rotation; (5) 
Prepare a grid of practice questions, in-
cluding practice questions on geometric 
transformations (reflection, translation, 
and rotation), contextual-based practice 
questions on geometric transformations, 
and post-test questions given at the final 
learning meeting; (6) Develop an assess-
ment based on the grid that has been 
created previously. 

The Students’ Worksheet design 
was made as attractive as possible in the 
context of the Lumajang Regency Central 
Park Building as an object for introducing 
geometric transformation material. The 
geometric transformation Students’ 
Worksheet design with the context of the 
Lumajang Regency square building that 
has been created includes (1) Front cover; 
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(2) Table of contents; (3) Exposure to KI, 
KD, learning objectives and work steps; 
(4) Concept map; (5) Introduction (con-
tains a description of the Lumajang Re-
gency square); (6) Meeting 1 (contains 
reflection material as well as practice 
questions); (7) Meeting 2 (contains trans-
lation material as well as practice ques-
tions); (8) Meeting 3 (contains rotation 
material as well as practice questions). 
The material and questions in each meet-
ing are presented in contextual and 
mathematical form. Figure 5 below 
shows several Students’ Worksheet de-
sign components ready to be validated. 

 

 

 

 
Figure 4. Students’ Worksheet component design 

 

The instrument design was prepared to 
determine the validity and practicality of 

the Students’ Worksheet product being 
developed. Product validity is measured 
by the Students’ Worksheet assessment 
instrument in the form of a validation 
sheet for three expert validators, namely 
material experts, design experts, and 
language experts, with indicators that 
have been prepared. The indicators on 
the material validation sheet contain as-
pects of the suitability of the KI KD with 
the learning objectives, content, and con-
textual learning framework. The indica-
tors on the design validation sheet in-
clude appearance, consistency, physical 
criteria, and using spaces and letters. The 
indicators on the language validation 
sheet include straightforward, communi-
cative, dialogical, and interactive aspects 
by language rules and student develop-
ment, as well as using terms and sym-
bols. The product's practicality is meas-
ured using the Students’ Worksheet as-
sessment instrument in the form of a 
questionnaire designed to determine the 
response of students and mathematics 
teachers to the product. Before being 
given to validators, students, and teach-
ers, the instrument is corrected by the 
supervisor first; after being declared valid 
and appropriate, the assessment sheet is 
given to validators, students, and teach-
ers to obtain data on the product's validi-
ty and practicality. 
 
Development  

Third is the development stage, which is 
the realization of the design stage, name-
ly the development of Students’ Work-
sheet and the development of research 
instruments. The Students’ Worksheet 
design that has been created and is ready 
to be validated is submitted to three vali-
dators, each of whom is an expert lectur-
er in materials, design, and language. The 
results of each validator's validation are 
measured using an instrument in the 
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form of a questionnaire containing indi-
cators according to their field. Table 3 
below contains the validation results by 
material expert validators, design ex-
perts, and language experts, as well as 
the final average of the three validation 
scores.  

 
Table 3. Expert Validation Results 

No Validator Score Criteria 

1 Materials Expert 100% Very Valid 
2 Design Expert 97.14% Very Valid 
3 Linguist 86.15% Very Valid 

Average Validity 94.43% Very Valid 

 
Based on each expert's validation of 

the material, design, and language, the 
results were that all three met the very 
valid criteria. This means that the Stu-
dents’ Worksheet and the material, de-
sign, and language validation indicators 
have achieved a high conformity score to 
the desired standard. The average score 
of the three validation results obtained 
was a percentage of 94.43%, which 
means that the geometric transfor-
mation Students’ Worksheet product in 
the context of the Lumajang Regency 
Central Park was suitable for testing on 
students after revisions were made based 
on suggestions from each expert valida-
tor. 

 
Implementation  

Fourth is the implementation stage of 
the Students’ Worksheet product that 
has been developed. After the product is 
declared feasible by the three validators, 
namely material, design, and language 
experts, the Students’ Worksheet is 
ready to be tested or implemented in 
madrasas. As one of the Tsanawiyah 
madrasas in Lumajang Regency, MTs Da-
rul Ulum Ranupakis is the madrasah tar-
geted by researchers to implement the 
Student’s Worksheet that has been de-
veloped. This stage aims to determine 

the practicality and effectiveness of Stu-
dents’ Worksheet based on the context 
of the Lumajang Central Park building in 
teaching geometric transformation ma-
terial. Product implementation is carried 
out in two stages: trials in small groups 
and trials in large groups. Small group 
trials were carried out on 6 class IX stu-
dents from schools in Lumajang Regency 
who had studied and would study geo-
metric transformation material. The six 
students were given a response ques-
tionnaire to determine the practicality of 
the Students’ Worksheet product being 
developed before it was implemented in 
a larger group. After the small group trial 
of the Stu Students’ Worksheet had met 
the practicality criteria, the Students’ 
Worksheet was said to be feasible and 
ready to be tested on a large group of 30 
class IX students at MTs Darul Ulum 
Ranupakis. In large group trials, response 
questionnaires are given after the mate-
rial on the Students’ Worksheet has been 
delivered. Apart from students in small 
and large group trials, response ques-
tionnaires were also given to class IX 
mathematics teachers with the same 
aim: measuring the practicality of Stu-
dents’ Worksheet. Table 4 below con-
tains the results of teacher and student 
responses to the tested Students’ Work-
sheet products, as well as the final aver-
age score of the response questionnaire. 
 

Table 4. Teacher & Student Response Questionnaire 
Results 

No Response Score Criteria 

1 Small Group Test 88% Very Practical 
2 Large Group Test 87% Very Practical 
3 Teacher 78% Practical 

Average Practicality 84.3% Very Practical 

 
Based on filling in the teacher re-

sponse questionnaire to the developed 
Students’ Worksheet product, the results 
showed that the Students’ Worksheet 
meets practical criteria, which means 
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that the product is easy to use and can be 
implemented effectively by teachers. Ac-
cording to the results of filling out the 
response questionnaire from small group 
and large group students, the Student’s 
Worksheet product meets the criteria of 
being very practical, meaning that apart 
from being easy to use and implement, 
the Student’s Worksheet can be inte-
grated into learning without any signifi-
cant obstacles or difficulties. The average 
score from the three results of filling in 
the response questionnaire was obtained 
with a percentage of 84.3%, meeting the 
efficient criteria. Thus, the geometric 
transformation of the Students’ Work-
sheet product in the context of the Luma-
jang Regency Square building does not 
need to be revised and can be imple-
mented again in the broader group if 
necessary. 

 
Evaluation 

Fifth, the actual evaluation stage is car-
ried out at each stage of the develop-
ment model. Namely, the process carried 
out to improve the product's quality 
(Masliah et al., 2023). Based on the data 
analysis that has been carried out, the 
results obtained are that the Students’ 
Worksheet product developed shows an 
average validity of 94.43% (very valid) 
and an average practicality of 84.3% 
(very practical). Thus, the geometric 
transformation Students’ Worksheet 
product in the Lumajang Regency square 
building context is valid and practical. 
Students’ Worksheet is also suitable for 
use for learning without revision. After 
being applied to learning geometric 
transformations in class IX MTs Darul 
Ulum Ranupakis, student learning out-
comes measured learning effectiveness 
through post-test questions, and an av-
erage score of 80% met the good criteria. 
This means that the geometric transfor-

mation Students’ Worksheet product in 
the context of the Lumajang Regency 
square building has achieved learning ob-
jectives by positively contributing to 
achieving the set competencies or learn-
ing objectives, and students can under-
stand and respond well to the presented 
activities. 
 
Discussion 

This Research aims to produce a geomet-
ric transformation worksheet with the 
context of the Lumajang Regency square 
that is valid, practical, effective, and suit-
able for use in learning. After going 
through the needs analysis and design 
stages, the development process was 
carried out by realizing the Students’ 
Worksheet design and instrument design 
in the form of validation questionnaires 
and teacher and student response ques-
tionnaires.(Fatoni & Septiadi, 2021). The 
Student’s Worksheet product, developed 
according to the context of the Lumajang 
Regency Square building as a form of in-
troduction to geometric transformation 
material, was given to three expert vali-
dators: material experts, design experts, 
and language experts. After the product 
has been revised based on comments 
and suggestions previously provided by 
each validator and declared valid, the 
product is ready to be tested for practi-
cality through trials in small groups and 
large groups. Limited trials were carried 
out in small groups by distributing re-
sponse questionnaires, while large group 
trials involved mathematics learning us-
ing the developed Students’ Worksheet 
product and the same response ques-
tionnaire. 

The Forming students' knowledge 
in this lesson applies Brousseau's learning 
theory, which links students' initial 
knowledge with the concepts to be stud-
ied (Brousseau, 2002). Brousseau's theo-
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ry states that the formation of 
knowledge goes through the stages of 
action (looking at the Lumajang context), 
formulation (finding the meaning of re-
flection at the gate of the square, then 
applying it to mathematics), validation 
(the results of the knowledge are con-
firmed by the teacher or friends), institu-
tionalization (proof of knowledge is 
checked through tests or quiz). Apart 
from that, students are allowed to dis-
cuss and summarize the material studied 
before bringing it to mathematical con-
cepts and provide practice questions re-
lated to reflection, translation, and rota-
tion problems in mathematical terms and 
the context of the Lumajang Regency 
Square building. Before starting learning, 
students are given information regarding 
the learning objectives and work steps on 
the Students’ Worksheet. At the first 
meeting, students were invited to get to 
know and observe the context of the 
Lumajang Regency square first, then con-
tinued by studying the concept of reflec-
tion material through that context. Stu-
dents are also asked to discuss and write 
conclusions about their initial knowledge 
about reflection through the context pre-
sented. The concept of reflection is 
brought to mathematical concepts so 
that students can conclude the material 
studied. Next, students were given prac-
tice questions related to reflection prob-
lems in mathematical terms and the con-
text of the Lumajang Regency square 
building. At the second meeting, transla-
tion material was studied at the same 
stages as the previous meeting. Based on 
that, questionnaires were distributed to 
students and teachers' responses during 
this meeting to measure the level of prac-
ticality of the Students’ Worksheet. At 
the third meeting, the rotation material 
was studied in the same stages as the 
previous meeting. However, at the end of 
the lesson, students are given post-test 

questions related to the reflection, trans-
lation, and rotation material that they 
have studied to measure their learning 
outcomes while using the context-based 
geometric transformation Students’ 
Worksheet in the Lumajang Regency 
square in learning. 

Based on the analysis of students' 
responses, the results of the post-test 
questions showed that around 80% out 
of 30 students at Class IX MTs Darul Ulum 
Klakah can solve questions 1-4 with en-
tirely appropriate analysis. Meanwhile, 
no one has answered the correct ques-
tion regarding rotation material. They 
seemed enthusiastic about learning ge-
ometric transformations in the context of 
the Lumajang Regency Square building, 
proven through their activity learners 
during discussions with their respective 
groups. Even though they are new to 
learning to use Students’ Worksheet in 
the context of the Lumajang Regency 
Square building, their enthusiasm and 
curiosity are very high. This statement 
aligns with Research (Muamar & 
Agustyarini, 2022), which states that the 
contextual approach influences increas-
ing students' interest in learning. Based 
on that, the contextual approach also has 
a very substantial effect on understand-
ing mathematical concepts; in the case of 
class VII, students' understanding of the 
concept of building space in Research 
(Rahayu et al., 2023)which states that 
there is a substantial influence of using a 
contextual approach in mathematics 
learning  Likewise, in understanding the 
concept of geometric transformation ma-
terial carried out by researchers, a good 
understanding of mathematical concepts 
can be improved, one of which is by in-
corporating context into learning. (Tow-
ers et al., 2018). 

Based on this, the use of geometric 
transformation Students’ Worksheet in 
the context of the Lumajang Regency 
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square building is said to have an influ-
ence on student learning outcomes in the 
cognitive domain, In line with Research 
(Jannah & Senjayawati, 2023), which 
states that learning outcomes of students 
is said to be good due to the influence of 
applying a contextual approach in learn-
ing material about linear equations in one 
variable  This is by contextual learning 
theory, which shows that learning in the 
context of the Lumajang Regency square 
building can involve students in learning 
the concept of geometric transformation 
through a real context independently 
with the contextual learning stages pre-
sented in the Students’ Worksheet (Solis-
sa et al., 2023) (Anjani & Oktaviani, 2023). 
After going through the development 
and implementation stages, the results at 
the evaluation stage show that the prod-
uct meets the criteria of validity, practi-
cality, and effectiveness. 

 
Implication of Research 

This Research aims to develop a geomet-
ric transformation worksheet using 
Lumajang Regency square building ob-
jects as a contextual approach that has 
positively impacted mathematics learn-
ing, especially material introducing geo-
metric transformations. Activity learners 
prove this fact during the learning pro-
cess using Students’ Worksheet. Using 
geometric transformation Students’ 
Worksheet, which uses building objects 
in the Lumajang Regency square, can al-
so create good student learning out-
comes. The main implication is that cre-
ating a geometric transformation work-
sheet that uses the Lumajang Regency 
square building object can help students 
understand the concept of geometric 
transformation well, especially reflection, 
translation, and rotation material, which 
is connected to objects around them, 
namely the Regency square building. 

Limitations 

Apart from having several positive impli-
cations, this Research has limitations, 
especially regarding mathematics learn-
ing material. Only some building objects 
and supporting elements in the Luma-
jang Regency square can be integrated 
into geometric transformation materials. 
Based on the four types of geometric 
transformations, the concepts research-
ers have identified in the buildings and 
supporting elements of the Lumajang 
Regency square are reflection, transla-
tion, and rotation. Researchers cannot 
include this type of dilation geometric 
transformation in mathematics learning 
using a contextual approach because the 
concept of dilation cannot be found in 
building objects and supporting elements 
in the Lumajang Regency square. 
 
CONCLUSION 

This development aims to produce teach-
ing materials in the form of Students’ 
Worksheet based on a contextual ap-
proach with the Lumajang Regency 
square building object that is valid, prac-
tical, and effective as an alternative to 
understanding concepts. Learners in 
mathematics learning material on geo-
metric transformations for class IX  Data 
from the analysis of the validity of Stu-
dents’ Worksheet products obtained 
from product validation by the three vali-
dators, material experts, design experts, 
and language experts, showed an overall 
average of 94.43% with very valid criteria  
Meanwhile, data from the analysis of the 
practicality of Students’ Worksheet 
products were obtained from teacher re-
sponses and students about the products 
showed an overall average of 84.3% with 
very practical criteria  Apart from meet-
ing the valid and practical criteria, the 
geometric transformation Students’ 
Worksheet in the context of the Luma-
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jang Regency square building also influ-
ences attracting interest in learning and 
improving mathematics learning out-
comes. These statements can be sup-
ported by the enthusiasm and activeness 
of students in group discussions, as well 
as learning outcomes in working on post-
test questions given after implementing 
geometric transformation learning using 
Students’ Worksheet in the context of 
the Lumajang Regency square building. 
Therefore, the effectiveness of the Stu-
dents’ Worksheet based on the context 
of the Lumajang Regency square building 
for teaching geometric transformation 
material meets the good criteria with a 
percentage of 80%. 
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